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Ultra Reliability Low Latency Communication) %©°] Qt}. whabr 56 A1 Alx®l Ah83) o]F Zbx|¢] =7}
FAel e AVEE 7780 B4 WEYI JZEE Aoz AW Yt HES T JdEE AR d=
= A, 2E, B8, 7HAAE, daEdel, Z4F QlxEetd AXE ZutE AN, Ad7Al, 3 ] so]
= 7 vk BEakd U7 SARA o, PR SEA, E2O9 717 & ode FHHE 53 o

5G ©1F-9] &% A]xElQl 6G (6th-generation) Aol =dY 719 717] @ AMES AA3ste] thdd Mujas

AFst7] S8, MAE 66 T2 Al&=EE NEEr] Ysk =Ho] o] FofXa Q). o]Elgt o] KR, 66 T4l Al

2 56 &4l ©o]F (Beyond 5G) Al=®lolg} EE]ojx|i lvh. 2030W1%F AEH AoE oFHE= 66 F4 A=H

ol FHdl A% &= ®HEl (5, 1,000717F) bps, T4 AAAZFE 1007ke] A2 Z(psec)olth. &, 56 T4 Al

2'H] 6G Al AlaEleA o] A S 508 MepA A A A AR 108] 182 Fo]ETh. olH e w2
==

2 ZA (ultra low) AGAZHE SA7] 98, 66 B4 A 2E1S el 2=(terahertz) T

Hehel22 gy 548 dubxos oF 100GHzolA 10THz Ateld] AATE ALgdtE B4 A 28S n it
Hets| 22 gigdas 74 Gz 59 T34 d9d3s 838 5 9o, ofF &8 23U 1% F
2le] 7hEsitt. olgf e HEslax v 23S &8t T4l AnHoA= EE 4 Al wE AE T
7ro] WM ns FFEOE FolE & Jdom, o]d w} Ffe] 56014 AFE-EHE numerology”t 4 2 Har)k 9l
=

3 | Al9F numerology?t A& HE A$oE AEH I 73S 4835l PRACH(Physical Random Access
Channel)®] &2 oo digt HEZL dasitt. F#¢ PRACH +&2& 54 7Fedt 93 A AlZke] 1 symbol
Tirow ggE o] Atk Symbol Aol7F NRETH HadhAl He THz e Sl s 7145 cell We] 71A=-
ok 7 Ho $E A A7 2@ A A wel 2AERE 1 symbol TS Z2¥ElE A4S A4 F 9l
3 e o] PRACH FREE 7|XZo&E 9lo] H&ES

FAe & glar, webA Timing advance #S A &3]

L
we] qle] Aol Bk Al A 5 gl

o} e FAE 23] 2F BoG =& 66 T4l AlAHA = A2 PRACH F+27F o3k ol 71| AlA]
&

B ouwe Agtsh] @A 56 AlsHe] Zag Trl ta SRS Axsel no PARoR dxstug ot
bl A TxE APl oIS Ash 56 A=W AN TERE WA Aol}, B WWE 56 AL =
= glol A g9 4 gk

ki
—_
9,
>
X
fr
o
o
>
)
o2
18
o
Y
fr
o
o
N
-
-
o2
18
o
L
o,
=
v
>
o
o2
18
o
>
o
N
B
2
oy
av)
Ho
rir
o
e
S
=
>
i
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[0039]

[0040]

[0041]

[0042]
[0043]
[0044]
[0045]
[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

SIHS31 10-2023-0001449

Subframe

(101, symbol)ZA, Ny (102)709) OFDM AlZo] ol sli}e]l A B Z# < (103, Subframe)S A3, F

= n

g gFoAe HA ALTEE HukEw(104, Subcarrier) 24, A% 9 (bandwidth)e] HPEL & N,

(105)7119] FarEutz FAET. A-FI5g Goll Al x4l 9] ]L @49l = A 2.4:(106, Resource Element,
RE)Z, OFDM A& oux~ 2 Huldyul oludl A~z UrE} I A9 E=(107, resource block(RB) TE+=

physical resource block(PRB))S Fu}4= g oA N, P108) 700 A%w Bagiz gl

ke 7] Ao BA 2 Jd9e 2835t VAT 7] AEste IolA ZIATo] AEsteE 5
3} A& (Primary synchronization signal; PSS)¥} ¥ %713} ’di(Secondary synchronization signal; SSS)Z
ARES 71X =3 FU18tE 98 F rh. VAT F71EE 4R @i UIXFe] AFsle FHREY
(Master information block: MIB)3} A]2®l KX EE(System information block: SIB)S F4l18te] &F 7]
T BAls f8 2ot ARES F59T. o GAZA VAT TdEe EAE &X R widd ©E
2 o|F ATl WY WM HAE FAste] 7| ATl el HE5S FstA "t

% 2% 56 Al=Hd A Ao HE S BAIT SFEO|T),

% 28 xSy, ©E(200)2 71A=(201) 2 FA] $18) 9o A4 (Random access) E2FS AT
AT &= 2004, 7] A HAHES FYse T (200) 7R T (201 ZHEH £27] HEo a3 AlxE HRE
AT = 9rh(220). ©HE(200)L 71X (201)0] A FEOo T ALdtE W4 A9 (broadcast channel)g 3
A7) A" ARE AT . 27 JAE BAS Fdste (20002 7] HES 8 FAlEE Al
H JH= o2 ARE F Hox shuE 28E 4 .

- Ay AN~ 1]_%039_':1 A AR

- A HA 2 preamble FH

- AY G S ARS 27

- W AA|2 preamble AE HY AR
- Zd W HAH 2 preamble A 3

A s AP AAARE I(200)0] A7) 71A=(201) 02 WY NA A preambled HAE3H7] 93 A
R Fog AY 49S vehde et EE 23 ¢ vk

NG NA| A preamble BRI 71X F(201) A AFE38lE WY M|~ preamble?] sequenceE TASH= 9w g
= ¥3g 4 Q). 56 Al A" A= 7| X Fue; A& o]y 139 B 839 ¢ Zadof f-Chu(AH=X-3) sequence
E 3 AX(Cyclic shift) B FE(root)#S t=A &to] W NA2 preamble Ao L3 64709
sequence® TAE F i, TE(200)2 F7] WY AM 2 preamble HRE 71EE 7] 64 /MY sequence
oA FHE A&t A7) ZIAF (20D A HE AN 2 preambles HFT 7 QUrt.

=

NG A~ S (Random Access Response, RAR) 9E¢ A7) AHE WY AAA preambleS AE3 o
(200)¢] Z&7] A HAA 2 preamble°ﬂ &3k RARS 71A=(201) 2 HE 218 = e Al 3HS ek
o}, wkef A7) @b (200) 0] RAR 9§ Woll A RARS =41 Whx] 33k 739 &2 (200) 7]A=H(201)0] Wy o

M2~ preambleS HAZ(detection)st®] ATt 7HFsta AN 22 WY N2 preambled AAEE &= 9},

o

e A~ preamble HF M FHE= ©(200)e] HY HA 2 preamble 7] HE R AAEFS A% FAl
qEE A4 A debE s 299 5

Ho A HAZ preamble HF Slgr= @E(200)0] HH HAZ preambles HWED 5 9= HU Sl=E vE
wich,

GH(200)S FA1E A2 FH wEl 71X (201) 07 WY AA A preambled AL £ Uvh(221). A F
(201)2 A o g4ZEo] Ay MM preamble A5 AU FHoA HAE5sh= HY BM 2 preambled] HES

ANEsty | AEE Ad AA 2 preambled] thelrs sfFsls @ZolAl RAR AZE A5 5 Jrh(222). 7]1A

?1(201)% 57 ool iy AA 2 preambles HESIH, 7] HEE WY A2 preambleo] g RARS RAR
< Yol "L 5 grd. 7|A=F(201)0] HEstE RAR AZoE e @A(223)0l 4 ©E(200)0] 7R =

(201)01]71] AES 2ot AAR o8] Ao AR (AE B, FFEIY A dF FAR)E LT F Qdr}.

— 1 1 —



[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]
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W A2~ preamble(221)S A3 ©Z(200)0] A7) 7]1A=1(201) ZH-E RAR A5 (222)5 S8k, o
(200)2 7]A=(201) 0] AF M2 preambles AEITh 7FHsta 49 AlSoA 7IAT x7] Aol da
ARES 12/L3(layer2 %3 layerd) HIAIA (=, msgd)E Tal 71A (201 A& 4 Uri(223).

ﬂﬂ%@mﬂ]w&sﬂﬂﬂ@%ﬁiﬂmi AEA =@\, 71A5(201)S e T L2/L3 WA} FE §
o] (20009 L2/L3 HWHIAAE FalgcheE AL wE(200)0A LdEHFr] sl FE  s1d(contention
resolution) HWAA= ‘%%’(200)01]74] AEe = drk(224). A7) FAH (220 WA 224)S Fa A7) @E(20
09 7] A& HAeo] dud F 3

= 38 5G A]2E19] PRACH occasion®] %5 =AIF =wHo|t),

= 38 Fx3d, dye PRACH occasion(305)2 Cyclic prefix (301), RACH preamble(302) 2% Guard
time(304) = 3l o)l 24E Xl E A ET. Cyclic prefix (301)2] ZAole A ¥4 Yo BE ot
of g8 AAd 9 Hi Ao WIE F&F F UEF MAAE 4 v, RACH preamble(302)2 3fu; o] /o]
RACH sequence(303)% T4 Hw, 2 759 RACH sequence® TAEHE Ao TY3 sequence’} WHEE =
TFx2 A9 4 Auh. ZF RACH sequence?] A& = 543 2718 58S sequenceZ TAE 4 ATh. A o
2 5G Al2=¥e] Ag-o Zadoff-Chu sequence’} AREE L JUX|qF K dbigo| = AL8-¥ = sequence® Zadoff-
Chu sequence® A &slx] &=rh. ZF RACH sequences & F T % B3 AEE & U, o d=2, 7z
RACH sequence= 3tte] AES T3] dEd 5 Jo, o o] HelE Al et ot & o

o 4] RACH sequence®] Aolg}x &2 HINZ AHoslA] &= o] RACH sequence”} AEEH = AlZF -
ou gk 4= QTh. Guard time(304)9] ZAol= A thx = A, PRACH format ol <3l
o A= o] %ol mwol guard time XE7]E AEFSIth. SHX|NF XU A Ao A

guard timeo] &A1& %= Urt.

d
JNr

d
T

e oo
r}n: >,
) ru

o

T 4= 56 A]*E*‘OHHA 1A =3 g ko] g o 913k J|X = w2k L9l 3}k PRACH preamble 441 E}
4

45 Fxshd, (401)4 Bee A= YA Zeds dekda. (402)9 B9-= 7IASH 7k $1A]
I

of <l wdo] FAIS A&7t 7[AFol| G4l ® EelW S yERdTE. ©EE vA T ke 9E XA AIxH(421)
o] MG whe] A el AgY A Ze|date] EolW Sa7b LAFTE, (403)°] AfE & A gzt
ARG o] $a% A5o} AT 4 1 Eolge e, of Aol wEw /)Aw ghe] 9 A
Alzre]l AR EASTE. 56 Al=EloAE Ao Hu 5 XA A[7H(422)0] CP Aol (423)& YA ¥EF A

¥ 5% 56 A12899] PRACH preanble2 8 7|4 F3t i be] G2 AL HYe P £AF Eol,

= 55 xR, 7IX=ro] G R RE FAsE WY AAX preamble AT E G XA AIZFHE offset ®
P2 FAE F Qo). VX T Zpale] Ak a T F3boll 9h3 RACH sequence®] Zo](521)7HEe] 3t
= A AE(541)E WEE AFE 4 vk, VAT Al A5 (541) 9 olv] &l di= RACH

S}

E

o] :a}p A (cross correlation)S AlMbete] =41 259 & A AJ7ke] =4 3H(504)& ALt
wrgol A wak gEs ALter] fdE FEEE A t'c}‘%’éoﬂ% AS FA LFerh 71A
o T1H(502) =2 PRACH occasion W9 th& F#31(503) W= 38E 4= 0”3} 5
o] Ftzte] tiEfA FAE A, o]E T F5d %—’F 4 RACH sequenceZ%-E] ZA3} o]

Jlﬂ mQ Ay
o o o =
A2 ofl ol

::4\_/

(@)
rlo
k1
1=
=
12
tlo
>
>,
oo
ol
rlr
ol
127
>,
[>
et
2
R
rE
oy
=
f
&

HolX 3 4% Zol7t @elde 49

it
H
>

N

ro b
H
=)
o

o
2
2

, ZIAS(601) 7 T (602) 7o) P& A A AZH603)S VAT e o 9

AR, T A A& ALE Fl FiE gidREY ¥ 2 FI5E AMESHA HE
EAE 357 Y8l Bk (subcarrier spacing) ZFAo] ZF7Fe Al EH L, }—EH«] PRACH
Fo¢ g9Z (62D R ¥ e Fag digdE(622)0] AHEE & . =3 =2 Fog
el ol = symbol HolZ A3t Fdl= 4 XA AI7H603) B AAW C ?7}«1 4
(623)7F H 2 FI5E AMESHA e A9 #olXA =i, (P 7ol Hol(624)¥wr o}zl RACH
sequence Aol (625)% & A A7H603)HTt golx]= A7t dAE 5 ol

Al ejsf =2

o o

oo
=
o

lo

oo 41 o
32
A

,4
2

N s
op op o 2 N

12 o Ho o o

to 2 2
>
>
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[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

ZIHSd 10-2023-0001449

= 72 FY9 PRACH #+Z2E Al&sle Aol 71253 & 3] &5 291 AJ7Fo] 1 RACH sequence T3+ 4 o]
2 Z23}&bo] =41 ¥ PRACH AZ S ©AE =Ho|t}

S VA5 2ke] 9 AA A[ZH(721) 0] RACH sequence A©](722) Hul 71 A7} EAH
A"zl o] vy X3 7ke] 9HE XA AJZbo] RACH sequence ZHolRt} #HE=F A7Aw
s

PRACH gk WA AR A (701), (702) FEOlA wAb A 3hs AlEEHY] fg AET AdE
FAEA & & Utk T (703) FIHA A H AR F4 " 9 2 d A7H(723)2 RACH sequence?]
3 mE pxe dte] AAe 948 A ARH7DEY A F4E A, FAE 98 KA A7H723)L
AA 45 =2 AJZH(721)3 RACH sequence Zole] A4 wl whEe] xjolz} kA3t

oJZFE FdS PRACH TEZE E 69 ¥ T dddd MATE F b 98 Ad
sequence TXHRTH 71 FFel A G2 A A FAo] AAF FANA ¥ Retd F qdn,

H
lo
o
o
14
)

o
©
>
>

A AA] oo mE takdowr & ® %9 PRACH 755 E=AIS =wolt),
=

[e)

w29 PRACH +2%, Feleh wuste 7}
4l 3= F2E M ¢ . FAA R, B ody
= S+ 3l o]te] Primary sequence part(802) E 3Fu o]/49] secondary sequence
part(801, 803)& o]Fojx] iL, Z+ sequence part5< 7] AW 34w-E RACH sequence’} BHE& &= -
7}A 4 gt} o] w] A& T2 sequence partES A2 ThE 315479 RACH sequence’} ¥HEEE 72
U, B4 24 9] U5 sequence partE9 RACH sequence WHE 3l YT =% git). o] uff,
sequence partol] $1X3F RACH sequence®|= Y3} sequence”’} AF&E 4= At}h. Sequence part’} ©& 7
., RACH sequence®| A8+ sequence™ FUAY T FUA &S 4% ATk, Sequence’t &
o= AL sequence® FF, root index, o] o] TUSA ES F USS 2vudl. Primary sequence
part®] Zeo](806)= A W Huf F&5 A AFETE Aoji= 1 RACH sequence Ho|wtE o AA A7 2
ATk, 3] PRACH Occasion®] Zo](807)% A o]% Primary sequence part®] Zo](806) o]ito] H=F A7
2 4 i}, o] wl, Primary sequence parti & W XA A|7FS FA3=d AFE-E 3L, Secondary sequence
part AE @9 AA ARFS FAHsb= AREE F Ak AR 54 H5A4S 98 7 sequence part $HA]
Add AdE o2 §x25 AFgE 4 dr. o AA] dolA], Primary Sequence part (802) % Secondary
Sequence part (801, 803) Ztz}toll Egt¥+= RACH sequencer #2 IA7|E 7K+ A|E2Y 4 Joy, Jaq
e dRE= AR g2 7|8 JAE AEAR AAE 5 Y. o E9], Primary Sequence part (802)9l
¥35) = RACH sequencer= Secondary Sequence part (801, 803)o ¥3t¥+= RACH sequence® U} ©] & IAV|=
T = A EAE bto s AAE ).

Zk
2

Lo

1

>
2
9
&
i
—
=
=
()
joum}
>

offl 4
do 1o %O N

s 2 o [o

e
(<0
-
2

T 0 B el o AA ¢ wE PRACH 725 7|Woz AE U Ad AIE SAs s dHE =4
=

= 98 Fxehd, 7|XFo] G R RE FASE Ay HA A preamble AlEE 7] %] =9] PRACH occasion A 2H4
(961) o2 HE 5 XA AT offset ¥ FE|Z FAE 5 Q). 7IAFS 2ple] A 2] T3kl
53 PRACH Occasion®] A&} H(961) 02 HE Hol® Huo Y& AA AR offsets ZHe AXRFE %o
%= 1 RACH sequence Zo] o]’e] =4 RACH sequence -7+ primary window(921)%2 A& 4= v}, Primary
window(921)+= A U <19l wto] M43 PRACH 2156 Z3% Primary sequence part) RACH sequence’} &=
9¢} #ro] T primary window(921)e]  F7boll AAA FAEHEE AAE = v}, o= window W 74 A%
o] AEAlol E7|A &) fgoltt. JAme WHRERE 2w AT primary sequence partol] S
subcarrier W™ (901)¢] primary window -3roll si@sls =41 A% (922)9 oln] <ar 9l+= RACH sequence 3F

o

9

O

oz

o b Ay Aatste] Al Aol AR Ul A Ak A g M(94DS ARE S . wat
AMste AA del s 7H wez ) diEXE $20% 4% primary sequence partell

subcarrier ™ (901)2] primary window(921) F-ztell a|Fsh= G4l A15(922)9F 7]A]=o] oJu] ¢
RACH sequence® complex conjugate #< T3+ Gl w3 H IDFTE FRstH S5 A A
offset ® sampleollA] peak #t°] HEHC. o] W, H&E
FAT 7 Ak, $d dAle 2 de o AHA doj,

AdE FA o

pud

i i"z,
Y
=}
=X
Lo,
o
il
=
D)
re
>
F-ﬁ a 1" :?1:,
= oft

P

2 Wl e

-0, il
ol
ok K
% jo o o o

a4
o
el WAk ARe AN A9

rr

H

102 2 wgel o A4 oo WE PRACH TEE /MR AR w9 A Ae H4she P

H
>
ro



[0071]

[0072]

[0073]

ZIHSd 10-2023-0001449

=reltt

E 102 Ao, VASE k97 AW S To £ 54 A5 e Wl g5 A ARk 24 g
!

k

(1041)%+E primary window(1021)oll A offsetS 2zt Ao secondary window(1022)E A 4= 9l
], secondary window® boundarye A A% A& boundary®t align HEEF AAHE = Uuk. o=
secondary sequence partell 3|@stE FHbEI 019 (1002, 1003)oA1 RACH sequence?] F-&oh
window Xt Wlell S=Al%o] demodulation ¥+ A$-E E
secondary sequence partel] 3@ 3dF= subcarrier WS (1002, 1003)9] secondary window +7Foll 3iE3dl= =41
A5 (1061, 1062)<} ojn] <3l 9= RACH sequence 3+e] nxp A8 AXstal, o2 3] 2 subcarrier
(1002, 1003)° t™-$%+= secondary sequence part®] secondary window(1022) -7+ ufi
Bttt 22 VA FE A s M7IE 283t RACH sequence & #TE S
(1061, 1062) AlZ=ZFE RACH sequence FHF= Fdtsle Fa|Z<l W A3HS FX g+=t). 7|A=&

=
kl
(1061) 3 (1062)°1 4] RACH sequence 5 %ol we} symbol ©@9e] & A Al & ddEd F 9o
k=0
dE =W, (1061)3 (1062)914 X5 RACH sequence’} A& HA| && ¢, olaL Ty} 7|X|=o] &5

u' + (RACH sequence 2 0]) x k' = y'

AA AR = Axkd = glvk. (106104 RACH sequence”t & ¥4
k'=1

931, (1062)°14 RACH sequence’t A& ¥ A%, ojil wEI A= & AA ARk

u' + (RACH sequence & 0]) X k' = u’ + (RACH sequence 2 0])

2 AAE £ Adrk. (10613 (1062) A

RACH  sequence’}t EF HE #H 4%, olz  w@dI A= 4E Ad A
u' + (RACH sequence & 0]) X k' = p’ + (RACH sequence & 0]) x 2
= Axkd F 9lvk. (10614 RACH

sequence’} A& FHar, (1062)oA RACH sequence’} A& HA &e F o] PRACH %ol weg} =48 4
[e)

o} 2
= Ao dAEets AEo] LI H o= missed-detectiono® FHE 4= ),

118 &2 o] o AA] &) wE PRACH 7225 7|We s g 2d A

o
tlo
||
ox
_OL
rlr
z
i
tlo
b
>
o
fol
ulid

= 118 #Fzshd, @A (110104 71A =2 PRACH occasion AlZF A|H O 2HE Hojx A U A 4=
A ZPHE offset ® XA Aol st o]AFe] RACH sequence T-7FHE2] primary windows A A3k
primary windowollA <Al®l A& 9] primary sequence partol W3] demodulationg <3 < 3Ar}.
(1102)9l1 4 71A =2 oju] & = RACH sequence Al&E Ab&-3to] &7 (11019014 demodulation®d+ Al
FH AE U &5 A AZF p's F4T 5 Ak, AA o9 R ©A (1101)414 demodulationgt 4l
olu] ka1 9li= RACH sequence®] complex conjugate #t& #3Fe] IDFT #4-S A XA circular correlation #k
&5, circular correlation 9 peakE EAsle] A& U 45 A AT p's 4 F dd. 31K
obogAl (1102)9] FAA 23 Wgo] olo 3k HX= etk gl (1103)dA 7R =S 54 A A do=m
B 7] 4 " p'9F offset " YA oA Holm Fl} o]de] RACH sequence T-3F9HE2] secondary window
£ A A3tal Y secondary windowoll Al =A1E 215 9] secondary sequence partl thall demodulations 4=3Y
st ok, AA] o9 YR, Z|A =S primary windowe] A]F HORRE p'fHE offset ® XA olA
secondary windowg AAE 4 Urt. FAIRF AlQbek o] ofy WP PRACH 72l W&t secondary window
s 98l 71Edol W $1A= primary windowe] AlFHH O Ag HA= Fevh. @Al (11040 71 A=

fol fob (T & X
o h o oofl R

el
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[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]
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2 o] &3 9= RACH sequence 2135 AFE3le] @A (1103)914 demodulationdt i} ©]AFe] secondary
sequence partollAe] RACH sequenceiﬂ FA F55 gt A7) sy o]Ake] secondary sequence part O
gk RACH sequence 41 9] Z3el wret, 7[A=2 A8 &9 48 AA A2k k'S 4T = Ao, k'S
FAsE HES 5% 7]“4‘)@ AgtE] A e, @A (1105)eA 71A=S 7] 4 €@ u'3 k' o 2HY HE

q

[e]
B8 AQ NS [55H 100] we A S
(53t 1]

' + (RACH sequence & 0]) X k'

T 125 B ouge] o AA] do] wE tE root sequenceES ARE3}E preamble 739 PRACH X2 =A% =

= 125 #zshd, B AA] 9o PRACH 7%+ 593 RACH sequence AEo] wrEm = 3y o]A2] Primary
sequence part9} T root sequence® A ¥ sl ©]4F9] Secondary sequence part@ FAE F QUTE.
Secondary sequence part(1201, 1203)°] z}7}e] 21&E T35 root sequenceE 7|RFo 2 A (1221, 1222,
1223, 1224, 1225, 1226)8} 2159 &4 o5 o]9o|k o root sequence? WX E o] &35} HE T A
Ae HAHAT 5 ok ® 122014 (12213 (1224), (1222)9F (1225), (1223)3} (1226)°] Z+zt H<d3k RACH
sequences AFE3E AoR TAFEO UA|NE, o5 Z}Zto] HE=A] U3 RACH sequenceE AFEs LA+
Aok, B AA] oo PRACH 7%= 1A% 49 sequence part S Al&3F= 2ol = AL&3}+= root sequence?

TE 592N Rt 71 945 Ad AHE SAY F dE dEHE 34 9 o] w, Z+z+e] o root
sequence A&7} W3}slE= F-7F Alolol] CP(1227)% guard time(1228)¢] &A1 4= ¢ U‘r

T 138 B ool o AA] oo wE thE root sequenceE A3l preamble 739 PRACH T-%E 7|Wto =
A Y AA AIHE S48t YIS EAS THot,

= 138 FHustda, 7XTFe 71xFFe RACH occasion AlZF X 2ZFEEH AHAA7re] 9l Ao Primary
sequence part(1302)9] w}x]=F RACH sequence’} GAlo] k8 = Ao 2 dFsl= X (1361)EZHFEH Aoz 3+
RACH sequence Zo]d| sj@sls 7S primary window(1321)E A AS}aL, primary sequence part(1302)¢] &l

!

U
Z windowell FA1¥ Al5(1322) o tia] demodulationS Fasle] AE U FE A AZF (1341)S FAHS
T At
= 4= B e o AA oo wrE tEF root sequenceE AFE3EE preamble FF9 PRACH 7% E 7|Wlo &
AE &9 Ad NS SHE YHE EAS =dHolg

, ZNAEE £ 139 HgolA AAH primary windowe] A|AHORREH, FAHE AE U S

N

] AIZF (1411) 9 offset® 777+ secondary window(1421)2 A 3g 4= 9lt}d. o] W, secondary window
E A" Az AlE Ay AEw Ayl ®h. 71X S Secondary sequence part (1401, 1403)¢] AH7]
secondary window(1421)el FAIE A& (1422, 1423)°] W&l demodulationd 38 4= r}t. o] wf, AE w9
o] & X A7te] we} secondary window(1421)ell 9123+ RACH sequence Z&o] thEA FAEE. 7| A=

secondary window (1421)o4 4=21% = RACH sequence® F3&tol] ujz} AlE w99l & XA I
Ak, dE B, & 149 (1461), (1462), (1463) Zt7b Al o9 A|d Algre] 10 4%
(1442), 5 AE(1443)91 7Z$-ol $A == RACH sequence 29 dAlE Vehdt. =, 7]A=L secondary
window (1421)e|A 4A1% %= Secondary sequence part(1401, 1043)¢] RACH sequence F3&o] (1461)9} 7S 7
T AR 99 S AAd Al 10 AdEela, (1462)9F S A AE T GE AA Azte] 8 AlEelx

(1463) 7} 2S5 A AE o9 945 XA Agte] 5 AEolgta AT 4 Qr}.

P

il
=R
=

R kg o) ool W A3 o]5(Combining gain)S 2zt Tk o= 8 @ F-x9] PRACH +
Ho

= A
a T =
ZE =N =

%= 155 x5, alld PRACH 7-F+ primary part(1501)9} secondary part(1502)& & FHtF. A AA] o9
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A1, Primary part+= A& J < = FAst7] fla AH&=E 4 2daL, secondary partv AlE W] €
5 AA AE FA487] A8 AREE ¢ AT v 7 parte] §%7F o]o] AlgEE AL olYtt. Primary
part®] Aol Ao Ao Y& A AFIETE Ho]k & RACH sequence Aol o]ito] HEZ HAd & Qvp. =
159 A+= primary part(1501)7} RE subcarrier partol] £A3}+= Aoz Z=AHo] X, Qo uz} 3hut
o]/l subcarrier partoll Ag@Ho= FAd3 S r}. Secondary part (1502)9] Zole AWty o=

Bl
N

subcarrier partoll W&} RACH sequence 7} T2 Z¢HE WhEm= FZ2E 712 4 o, o) ¥ wygol |
92 AR Ferh. o2 oA, Secondary part (1502)F £ 12 WA 145 Fx= MW AT FASH
= root sequence® TA H B} o]4+e] Secondary sequence part® TAE FE k. o] AS$ 7+

subcarrier partollA WHEE = RACH sequenced] 35+ ZS X, T U= % 9t}. Secondary part®= I
Qo) upg} 3} o]l subcarrier partol] AEIFH o g FAlE 4= Q).

= 162 B dyo] o AA] oo wtE A3 o]5(Combining gain)S zZt+= thxpgdoz &3 m %9 PRACH +
ZE 7IHte 2 AE Y A AHS S5 WS E=AS ZHolth

~

T 16 #xsid, 7Aoo 2 RE A8 @d QM2 preamble 215 71X =42] PRACH occasion A3}
(1661 o 2RE S5 XA A7 offset © FHE|R FA1E = o). ZAFE Ao AdEa ZHd
Zroll b3 PRACH Occasion®] A1ZH(1661) 0. 25-E ZHojx Hu) 945 A AE offsetd 2HeE Hoj 1
RACH sequence Zo] o]e] EA RACH sequence T-%+& primary window(1601)= A3 4= Q). 7| A= ¢
DR F2AE AT Hojw &} o)A+ subcarrier part(1681, 1682)2] primary window T-7rol] @
A A 5(1621, 1622)9F o]n] & 9Ji= RACH sequence 7He] WA} A Alabsle] 4241 Az o] 9 x]o

!

B

>

el A 7k (1641)E AAE 4 9l o] W, B /¢ subcarrier partE AFE3F A 9ol Z} subcarrier
°o oo
= =

17¢ B ol o AA] oo wE Ad o]5S zk= PRACH 722 7|9ko g & FA Ao A3 vhiS

T 178 Fxsbd, B4 709 subcarrier part (1741, 1742)9] primary window T-7tol sigsls £41 AZ
(1701, 1702)E AH&ste] AfS FHshe HAolA #2719 Ad, A=, 8 %ol we} correlation AXk
B2 o]A(1721)FE ) IDFT 29 o] (1722)F%, = preamble detection EE9¢] o] (1723)HE S9]

A% A4S A8 5 k. ¥ wge AF o5 G FAA Pyl oa AT T4 g,

188 ¥ ubgo] o Al

do]] W& ZA3 o]5(Combining gain)< 2zt PRACH 7% 5 7|Wto 2 A& g A

E % T = = H
A AHE SASE WHS EA% THolt,
T 188 #xd, A ZFL NX T AsE I I 7|20 = secondary partQ] R XA (1861) ZEE A

B g8 Ad A F4 g (1841 offset © X ZHE HoJk 1 RACH sequence Zo]Z zi:=
secondary window(1801)& A& 4 v}, 7| = vz HE FAE sy o] subcarrier part(1881,
1882) 9] secondary window T-7rell al@sl= A1 A3 (1821, 1822)¢F olm <+i1 9)= RACH sequence 7+ nlx}f
F#E ALste]l RACH sequence -5 #ee 4= dt}. HE&, Secondary part”b TS root sequence@® 43
H sl o]Ake] Secondary sequence part® A EE 4% Secondary window (1801)elA 4A1%= RACH
sequence®] el wat AE @9o] 4B AA AIES FAT S vt 7IA=S (1821)F (1822)°A41 9

RACH sequence 5 Z%ell wa} symbol 99 &5 XA Al & #GE = th, AE U 9435 AA Azt
o] 7 3t (1841)3% symbol @919 & AA A S2RYH HE 45 AA ALS AAsE ¥HS = 10
q

oA A Pus fAE e 48 & v

195 2 1o o A dof] wE A3 o]5(Combining gain)S zbeE thxld o= 34 ¥ PRACH 7+%9 =
]_
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T 198 Fzxsld, a9 AA dE s olA+e] primary sequence part (1902, 1903)¢} 3t o] 4] secondary
sequence part(1901, 1904)2 4= 4 Ar}. o] wf, @& Z} primary sequence parto] 53} root index
9] sequenceE XYl FE A AZ TE root index? sequenceE X4l Fx Qt}. A3 o5& A7) A 7]
AT Al gy g9 kel @3 PRACH Occasion®] A1ZHH (1981) e ZHE Holx= FHuf 45 A A
b offsetS ztE= Ao]& 1 RACH sequence ZAo] o]Ae] EA RACH sequence T+7FS primary window(1921)

2 AR, 7|2 gRaRE FaA 9 A5 A% st o)At primary sequence part (1902, 1903)<]
primary window T-7tell si@sls 41 215(1941, 1942)9F ojm] &1l = RACH sequence 7+e] nxfp A& A
pl

Abstol Al Az A W g5 Ad ARke =4 g (196D)= 74]*@} a3tk o w, E4 7je] primary
= o)

= =]

sequence part= AF&3F A %ol ZF primary sequence partd AEE Adelo] o5&

!

H
Seo AR Ul 92 A Azke] 4z (1961)S %La o1F, 54 Aze] AR w9 $H AA AL F45
e w1004 AEE g 4% Hes 248 & o
o4 EHe #z3 d A4 e AR Sgdew AN Y, EE Ao we) B3 A A

AE-(2010), Ao]F(2020), L AFF-(2030)E Eghet 4= b, gk, @
A E AL olyn o E Sof, ¢ (2000)&

e 74 A EFAA o e %ug 2% TYY SR vk B ohid F44

% T+ = Xz
T du. olE s, AR (2010)L AEE e 25 o945 s He 4 %6—5 RF 2718, F
L =) o 5’:

HAZE A AYS S8 A5 4 duh. =3 54520100 Al F4 524 7l%v~ 93k RF $5417]¢}
A2 FA B2 71ES 93 RF $54715 A”E H0skAY, e sty £50712 A1 F4 5*1 71% el
A2 HH BA 7)Ed e By AE ZEAANS S8 5+ 9l

2% T2y R delHE AP & Ark. I, AFE(2030)E T
o] AR EE H]O]H% Ae 4 dvk. A(2030)= (RO, #
3 2HoR T4E & Aok =W,

(2000)01 ’“**16—} Al 50
(RAM), 3t=vl2=, CD-ROM 2 DVD
A (2030)= B ML+ A

Ao F(2020) ALs 2 QA AAl do wpel @ (2000)0] 2 4 AdEE gdHe] AL Aojdt 4= 9l
o dE 59, Aloj§-(2020)& 7]%1%(2140)%%1 FFAE(2010)S %611 FAE 2] |

ZIA = e U2 gdy golHE $54AE = . AR (20200 B4 Y 4 e, AR (20200 A
AR (2030)0] AAE ZTEaHS APFozy o L(2000)4 T4 24 Aol TFe ST 4 k. AR
(2020)= Aol st Z2AME x8 5 3l

T 218 B ubgo] st AA oo mE 7|x| =] FFRE A ZHo|t),

T 218 s, 71X F(2140) $7A1F(2150), AoJF(2160), AAF(2170) 2 AFH(2180)& 23T +
ATH. oRk, 7R T (2140) 2] T4 Qv AEg do A EHE AL oy oE 5o, 7R (2140)2 E=A S
:r"/‘é Ay_ﬂr 1;1 o :rL/H QAE E3) 0}711/} 1;1 7443 :rL/H QA2 ¥3}3 TE o]r/}' LRa)S o].1,]a1r Zg_z,:/\L_‘ﬂr

(2150), A7&+#(2180), # Alo1H(2160) o] shte] H(chip) Feh= 73E F= 3

FEAR(2150)E WH2100)7% AEE F5AT F drk. o7, AEE Aol An U HolHE TFT
ek, olB 3, FEARQI0E AFHE AEY FREE 45 W L B R SN/, FAHE
NEE A e TEL FASE 7 WBSE RF 447 5o pAE £ Ak o, oE 4
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(2150)4 d A oMol | H5AH(2150)9] FA 2487 RF $417] 9 RF =A17]9 @4 E = 42 ofyt),
A AEE E5) AEE FA8Y] AR (2160) 2 =Halar, A|o]F(2160)EHE =Y

mim
2
:>|4—_'1
il
tlo
off
:Cg
rN
ofx
i)
4
%0,
v

Ao} (216003 Agd & AL A ool Wt 1A (2140)0] BHE S S YAl FYL Aojg
A, dE ol AGLFQI0E e Ao R A5 A Adska AARCIE

o AFT 4 Atk AR (2160)E BEAY F Aovl, Ao}R(2160)= AFF(2180)9) AP xR
AYFozA AFQUOY T4 82 Aol TS FAT S vk EI A0 (2160 DU F

AFHE-(2180)= 71A =9 E&el Badk 2209 B HoHE AT 4 3ok, I, AFH-(2180)= 7] A =0l
Slets sl x3hd Xﬂ°1 AR L= dHolHE AT & v, AFF(2180)= %(ROM) 2 (RAM), 8=t
23, CD-ROM % DVD T3 Z22 A% oA e A% A5y 3oz 44 & vk, weh, A5 (2140)=

AAH(2170)L 7= (2140) 3 soj F vE VA =S ddsks FAR, vAA] FFAds AR 2 AS =
2A4 2 b VIAFeE vAAE AFsta, b VAFom2RE wAA S FAlske s Fld
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