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g Al A

AR
3T 1

=

A BA A" A, dite] Ea o] HE 2d(Physical Random Access Channel; PRACH)S A%dl= WH
AOIAT,

PRACH A1 AAst7] 913 Al 1 BRE A8k,

2

A7 A 1 ARE 7|Wke® PRACH €3] ¥3% PRACH AHYS 93k A2 OFDM (Orthogonal Frequency
Al K

3
Division Multiplexing) 4% A9~E F 53},

7] PRACH &30l 38 A7) A% OFDI A2 Qej=8 7hAs OFDN A 2E A7) PRACH & déshe A8

A3 2

Al 1 el 3AotA,

po
o
fr
H
i
ol
=

%47] PRACHE $18+ F-0b53) 7H4 (Subcarrier Spacing)oll & Al 2 HE ¢ F4l8h=
/8‘7] PRACH %%94 Z—:_]O]—‘L:‘_—7 @17] Xﬂ 2 Xéioﬂ 7]%_5_}_‘5:7
PRACH A% Y.

AT 3

A7] A1 ARE A7) PRACH £%& 38t Zoo 3¥8 ARE ¥3sa,

7] ZHldel x3HE &350 g, 47l FEsk 34 (Subcarrier Spacing)oll Bl ek,

A3 4
Al 2 ol 9o,

7] PRACHS] 22913 A7k Aol 1308l dHe Afzel A9, 7] PRACH &%) Aol 7]
Z (Subcarrier Spacing)oll WHi|&]3}=,

PRACH A% W+,
AT 5

Al L el gloiA,

¢

271 A ZF OFDM A1 & 9l ~i=

o = v 71—

¢

A7) A1 ARE o g F5EE BE PRACH SRS/ SUs HeE,

ot

PRACH A% Wy
A7 6

Al 5 el QlolA,
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371 PRACH &32, A7) Al 1 AR} #dE F7|8 7oz Hag s,

B BEA Al2EA | Eg 9deo H< Y (Physical Random Access Channel; PRACH)S Z<%3sl7] 93k E4
Ao oA,

Ho% shife] ZRAA; o

A7) Aojm shube] T2 MM T2 JMEstEs JdAE I, ddE Ag 7] Holn shuel ZRAAMTE BF
TS FYPE S k= WH S (instructions) S AFshE Holx shubel wEg]; & EsHstal

A7 A 1 ARE 7|Wke® PRACH €3] ¥3% PRACH AHYS 93k A2 OFDM (Orthogonal Frequency
Division Multiplexing) A& Qd¥2E 53},

’37] PRACH &%l 23H 7] A& OFDM Al Q1925 7k OFDM AE5E 7] PRACH & A$ste s
=90z s,

7] PRACH &35, 559 OFDM Al ESS XEFstar, A7) PRACHE d&st7] 943 &2,

Al A

AT 9

Al 8 ol SlolA,

27 ZEAME,

2}7] PRACHS 13+ H-ubsl 7174 (Subcarrier Spacing)ol & E A 2 ARE ¥ FAGLESE Aojsle Aow

&7] PRACH &390 dol&, A7) Al 2 AHo| 7|Ws}=,

A7) =g x3E £XE9 Mg, A7) FukES 2HA (Subearrier Spacing)ell Hl#ElsE,

A9 el QlolA,

737] PRACHS] Zelis AlAA7F Aol 13991 &2 AlA2l -, 7] PRACH &3] Aol 47] Fukgst b
Z (Subcarrier Spacing)oll WHH|&3}=,
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2}7] A2+ OFDM A& olelax

A7 A 1 ARE 7Moo g dE5EE RE PRACH £2E590A4 5U&A4 A e5E=,

B4 A,

AT 13

2L

| 12 3ol hofA,

A 8 dholl 9lojA,
7] PRACH €52, A7 Al 1 ARY THE F71& 7|Hte 2 ghEH =,

A AAL

AT 15

11

]_\_,

05

T4 FAl A=A, 7R Zo] Bl de] A4 A'd(Physical Random Access Channel; PRACH)S
Hell glo]A],
PRACH AH1S& AAs7) 913 A 1 Aus A%siaL,

0

PRACH €% WA A7) Al 1 AR F&%E PRACH AHLS 93+ A& OFDM(Orthogonal Frequency Division
Multiplexing) A& <ldAZE 71X += OFDM A &S5 A7) PRACH & 418l AL EA o7 3,

of

737] PRACH &5%&, 59 OFDM AE5S XFsta, 7] PRACHE AF87] 919 21,
PRACH =41 .
37 16

4 B Alzwlel A, &2 le] A< A'd(Physical Random Access Channel; PRACH)S #A%3l7] 91gh whido
A

o]
Ao shube] EWAIH;
o= Shupe] AN A

7] Aol shtel ZeAN B4 AssEs ddsm, 44" 4% 47 Ao shie AN 54
Fabe FURES s WA S(instructions) & AFsHE Aol shpel vmel; & EFsa,

47) Holw shurel EANME Fal, PRACH A9 235 A% A 1 AR $28k,

A7 A1 ARE 7HEe R PRACH &30l

Division Multiplexing) A& Qe ~5 353}

skEl PRACH #AHYS #38t A=k OFDM (Orthogonal Frequency

J

A7) Aojx dte] EWAAHE Eaf Abr]) PRACH &3 £3d A7) A2 OFDM A& QU AZ 7}x]E= OFDM A
5 7] PRACH & AFste AS EFo= 31a

]

&7 PRACH €%, H=29 OFDN A&E5S Eestal, 7] PRACHE dEst7] 93 £%<,



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

SE=S4 10-2057867

Al A|z="lo A Ee] ¢lo] H< A< (Physical Random Access Channel; PRACH)S =A138l7] 93 71x]=

= shue] EaAm;
= shiel mEAa; 2

= shte ZeAdel 3 Asses dann, 299 49 37 Aelw shte ZzAlAzt 54
y ;

S ,
TP EF &= W E(instructions)S A HEE Zolw

7] Aolm shbe] EWAINE 8, PRACH 29 A3 918 Al 1 ARE dEshaL,

7] Aok e EWAIHE T3, PRACH &€& WlollA A7) Al 1 R E3E= PRACH #AH9S 93
OFDM(Orthogonal Frequency Division Multiplexing) A& el A~Z 7}x|= OFDM A EHE 4}7] PRACH =

= A 590 dha,

>
R

4

’37] PRACH &£&-2, 559 OFDM A EES

5

shatar, 7] PRACHE H4:317] 93 &3¢l

71 A=

] A

Altfel sEel wel g% B $2l 77150 g% 2 4 EdgS a8 HEAl, 71E LIE Al=jlEo &
A A FY SS9 ARAIY 56 Al=Hle]l @E Al ATh. NewRATolekal WA ==, olefgh At 56 Al 2=H)
o] = Enhanced Mobile BroadBand (eMBB)/ Ultra-reliability and low-latency communication
(URLLC) /Massive Machine-Type Communications (mMTC) o2 %4 Alyg]or} F+R=,

o] 7]14], eMBB+ High Spectrum Efficiency, High User Experienced Data Rate, High Peak Data Rate 59 &
szt AAY o]z EAl AvtEleolil, URLLCE Ultra Reliable, Ultra Low Latency, Ultra High
Availability 59 E5AS zte AW o554 Alyg|eol® (e.g., V2X, Emergency Service, Remote
Control), mMTCE Low Cost, Low Energy, Short Packet, Massive Connectivity EA4< Z+e AU o554

Alyg] 2ot} (e.g., IoT).

gige] g
S dst = HA

wolge ool g% AYe SRAsE P 2L ool Ud FNE AFsag @k,
wowgel ) o R i 71%d HAEE ol RN AFH J1&H FAER AHA gor], Qe ge
E O 78 BASE ohdel ARNE ¥ wye] ek slERokl A Fde A& 7 Aol ksl
A elalg 4 9 Aol

A9 s|d T
2 o] AA] oo wad, FA FA A|zEA, wte] 19 H< Al'd(Random Access Channel; RACH)=
AEshe o) dojA, A7) RACH Aol o] 7Fedh £F[RACH £3)o T3 ARE ¥ 3sl= PRACH AA



[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

(Configuration) X 2 PRACHE 93 P53l 7HZ (Subcarrier Spacing)S A AleHE HAWE 41813, A7)
PRACH A7 (Configuration) HX 2 7] FukEn 7HA(Subcarrier Spacing)S 7]¥FS = RACH =

7] RACH &% UldA HdEste AS X&sta, 7] RAH &3¢9 Aole A7l Fukdd 312 (Subcarrier
Spacing)el]l ¢J&% = Ut}

o] wl, 47| PRACH 474 (Configuration) AHi= 7] RACH &% Ul AEE FolA RACH A

£S5 Ushle AR AE dY9x ARE Y xFsta, v AR AE Jdd9sE A7) PRACH AHA
(Configuration) Kol oa) AAE ZE RACH £Fo e =4 4 U},

w7 AR A% QEse, 0 EE 2 5

3E, 7] RACH Z|iEo] do] 1399 &2 A|FAE A&k Ao 7] RACH £F9] do|7t 7] Frks
v} 7FA (Subcarrier Spacing)el wHa &g 4= 9T},

2 o] wE, B4 FA AlaE A, o] H<E Y (Random Access Channel; RACH)S HE38h= ol

oA, 7A=Y T4 AEE FFAlEtE EWAY; 4 “7] EdAN S dAdE o] 7] E%/\]‘ﬂ%

TR ZEAME EFsiH, A7) ZRAANE 7] RACH dFel ol 7Hsd &% (RACH £3)° #

¥§35k= PRACH A4 (Configuration) A H L PRACHE HT‘P Fbg-3)} -4 (Subcarrier Spacmg S =
g FABIEE A7) RF #9S Alostar, 7] PRACH ﬁxq(Conflguratlon) AR 2 A7 l:r]“i]l‘%\‘-‘ﬂ' Zt

(Subcarrier Spacing)= 7]¥Fo. 2 RACH ZE|UES A7) RACH £3F WA AFsed: 7] EAHE

&, 7] RACH &3¢ dol=, 7] F¥kEa -4 (Subcarrier Spacmg)oﬂ o]&g 4= Q).

vv

o] wj, A7) PRACH A& (Configuration) ZHE= 47| RACH £F U AEE ZFo|A] A7) RACH AHLS 93k AW
A AES Uehle AlE AE Qldx AHHE ﬂ x3sba, Al =/ 47

3 71 Al AlE 1ElAE 7] PRACH A%
(Configuration) Xl oa] A%l EE RACH &3 U] 5L 4+ Ur}.

w7 AR A% QEse, 0 EE 2 5

w3k, A7) PRACH A7 (Configuration) BH+= 7] RACH €38 ¥ 335+= ZHdS X A5, 7] Zd g
gy &F9 Mee 7] Rk 24 (Subcarrier Spacing)ell Hl#HE 4 o

T3, 7] RACH £%-2, 7] PRACH A7 (Configuration) BHel tf-g3t= F7]o] wef, wHgste] fgd 4

ATt

3, 7] RACH Z|iEo] do] 1399 &2 A|FAE AMgshe= 4o A7) RACH &£F9] do|7t 7] Rk
3} 74 (Subcarrier Spacing)ell HPH] g 4 o

2oyl AA] def mE, B F4 Al=E A, 7R 5] 9] A& A'd(Random Access Channel; RACH)E
FAEE Wl dolA, A7) RACH Ho] o] & 71e3k &3 (RACH &£3)0 #3 ABE ¥ §3l= PRACH A A

(Configuration) X % PRACHE 9|38} §¥-¥43} 74 (Subcarrier Spacing)S AASeE ARE AEsta, A7

RACH &% WldlA, 7] PRACH A7 (Configuration) AHX 2 7] FREE3}F 214 (Subcarrier Spacing)S 7|4E

o8 HEE RAH ZEgEs HEFshe e xFetal, A7) RA £%° Aol 7] ¥ukes 14

(Subcarrier Spacing)el ¢J&& & Urt

ol whE, FA B4 Alzagle A, 9lel & Ald (Random Access Channel; RACH)S FAlshH= 7145

ANA, GHI FH ASE FFASE EWAY; 9 Y] EdxBel dAEo Y] EWRAHE AIEF

TAE ZRAME e, 7] Z2AAE, 7] RACH A o]4 7Hed £% (RACH £3)° ¥3 JRE
3}5}+= PRACH A (Configuration) BH 2 PRACHE 93+ F-%+53} 7HZ4 (Subcarrier Spacing)< X] A= A

== A7) EdAE = Ao)tar, 7] RACH €3 WeollA, A7) PRACH A4 (Configuration) A H 2
9} 7+A(Subcarrier Spacing)S 7]Hro 2 H4E RACH T PLES #A=38, A7) RACH £39¢] 4ol
k23l 7FZ (Subcarrier Spacing)el] ¢&& 4 9},

pd

0O



[0020]

[0021]

[0022]

[0023]

[0024]

gl g4

B2 dho] w2, PRACH A A (Configuration)ol uwhel RACHE AE3l7] 3 &5x9 Zdols dalgto =z, RACH
g a8Hor $£54% 4 9

g a3t 7}

(3

vy

12 7] LTE/LTE-A Al2=®lolA] Qo] d& xZgis S oAgE Zlo|t),

i

T 25 AEE T HE 7)<(new radio access technology, NR)OIA o] 7153 &% FFE A%
7

N

] fY(transceiver unit, TXRU) 2 &3 <tely #AHoA slojBgj= WIXEH F2E F47F 0

T 4= AEE 7 "L 7<% (new radio access technology, NR) A]Z~Ele] A& oAk Ao},

ki
ol
i
wm
wm

5 A% 2SS EF50 Ha% RACH A4S oA g Zloltt,

rlo

9] "<& A< (random access channel, RACH) Z@jiEeo] FA/EW3 $417] 7% (function)S <A

ro
»,
S

= 78 RACH ZE]¥ES FA187] 98] aNBel &A% $41(receiving, Rx) WS d|A1g Aot}

82 RACH 415 3 RACH A7} #&dste] & W] Mo AlgE = &olE5S AWsly] 913 mAlE 3ot
% 9% RACH #H AMEE A& Zlo|t}.
% 102> RACH #Hde] AA Aol #er 2 s Adsr] 918 =A1H Blojt,
% 112 BC7F fradh Aol tiek RACHE &3 (SL0Twer) Woll WY &%S A4 (Configuration)shs BE& o
Al Zlejtk
T 12% BC7F frast Aol gk RACHE EE(SLOTpe) WOl WY &%S A4 (Configuration)dts & WH

% 132 BC7F fr&skAl Aol tHEk RACHE &% (SLOTwen) WOl PIY &3S A4 (Configuration)shs= WS
L 14 7F= AREE ol &ste] Py &% A (Configuration)shs WHS oAIE Zoltt.

= 16 BC7F frasta Aat £33 $dd oz vy &% dPS st dHolHE dFshs dF =AT
7

T 17 WA & 232 RACH A& A3t WY 2, RACH AHY& st Wil dish AA] o &S yerd).

R 24E B o3ge £Y5E 45910 R SN0 FHSAE dehls B2 Rl

ols, ¥ wel me wEA A P AvE 2O Fxeld Al AWt A%E w=ud @
olstel AW PG MY B owgel A AP AYsaA s golm, B wwe] ANW F 9
EF9% AAFEE Gehag s glol ohth. olste] AAE HEe ¥ owwe] A% oldE AT
A FAA ATARES EFHT 2 FAAE B ouo] oHd TAA ARAL gl AN" 5 9
22 o

2% A%, B ool Adel BEsAE AL ) skl FA Tx L e AFAAY, 4 P 2



[0025]

[0026]

[0027]

Aol A7ee FHoR § BRE gAow A" & vk Ed, B A dAq BAF T4k
qadE BAg =y Ao} Al g

olgtell A AW E= 7'M (technique) B FA|, A|AHS teFst 74 s F&5 A xge] A&d & Ao, tF
A& A=yl o EZ+= (DMA(code division multiple access) Al2=Bl, FDMA(frequency division multiple
access) A|2®l TDMA(time division multiple access) A%, OFDMA(orthogonal frequency division
multiple access) Al2=%¥l, SC-FDMA(single carrier frequency division multiple access) AlZ=®l, MC-
FDMA(multi carrier frequency division multiple access) Al®] o] 2dt}. CDMAE UTRA (Universal
Terrestrial Radio Access) Wi CDMA2000%F #& A 7)< (technology)old +3= 4 vk, TDNAE
GSM(Global System for Mobile communication), GPRS(General Packet Radio Service), EDGE(Enhanced Data
Rates for GSM Evolution) (i.e., GERAN) T3 22 4 7|&olx @49 4 Uvh. OFDMATE IEEE(Institute
of Electrical and Electronics Engineers) 802.11(WiFi), IEEE 802.16(WiMAX), IEEE802-20, E-UTRA(evolved-
UTRA) T3} & B4 7]&olA 39 4= ul. UTRAE UMTS(Universal Mobile Telecommunication System) 2]
A X.o]m  3GPP(3rd Generation Partnership Project) LTE(Long Term Evolution)& E-UTRAE ©]&3}i= E-UMTS
o] Y¥-olt}t. 3GPP LTEYE= &t&% A (downlink, DL)oIA= OFDMAE A ®stal, “d&F A (uplink, UL)eIAE SC-
FDMAE Alelslar 9lvh. LTE-A(LTE-advanced)i= 3GPP LTES] slel Jejolt}. Hre] e $3le], o3lolA=
B dbdo] 3GPP 71WF B4l Al2~Hl, o & o], LTE/LTE-A, NRell &5 495 7HAdste] dyan, a8y 2
b o]l 7|&3d Aol oo Aty = AL ofyth, & £, o]ste] Mgt Mdgo] o]sFAl Al 2®lo] 3GPP
LTE/LTE-A/NR Al =®lo] &3l ol5BAal AlAulS 7|22 AuyEvielis, 3GPP LTE/LTE-A/NROl 553k AHS
AlQlstile thE g9l o (any) °lF T4l Al~Hld % A§ 7hssitt.

& Eof, E e 3GPP LTE/LTE-A Al28l3} Fo] eNB7} URONAl shaFg /48y = A7t/ F3ke A4S a3
stal UE7F eNBe] el wel gy a AMEE S5t AP ANZE AFste v-AR )6
contention based) FAIERF ofygt, WiFiel 22 A7 7|9 (contention based) F2lol%= &4 )

AA 7 B2 7S A LA E(access point, AP) & AV HE FOEEZE Ao]F o]
UESH 7] AP Abole] BAlS g xS ddded whal] AA 719k B4 712 AP A
UEE Atele] BAES T3 541 Ado] ATt AA 7|8k B4 7|9l dis) zkeFs] A+ 3 2,
7ol dZFo=w wkEul 71A] tE M (carrier sense multiple access, CSMA)o] d+Ed], CSMAE =& =&

FA 717178 #3949 g9 (band) 9} 2L, T H% vl (shared transmission medium)(FF ol 3h)
o kel

S~

o

KSR
p

Aol Al Efd (traffic)& AF3sH7] Aol sdd IF AF wiA ol ohE Efdo] glss 1ste= &4
(probabilistic) v <4 Alf(media access control, MAC) X ZEF(protocol)S H3ttl. CSMANA A &
A w4 A Efg S HUle A& AlEsty] A vE dAfe] 8 FAAE A4, oAl EEf, dAF
AA = AES AEs7] Ao o2 AF FAZFEEH dhEd(carrier)e EAE A& (detect) 3t AL A=
o WEEE AAEH AFE FX e Ao AFES A7) ded & 1 e dAE FXel o dAFo] ¢
F(finish) ¥ 7]E 7Ithdtk. 2=, CSMAE "sense before transmit" £-& "listen before talk" ¥&E 7]Wte
2 3 EA 7ol & 4 dvk. CMAE ol&3ste AA 71k B4l AzReA HE FAE Aol FES 39
g7 9%k 7lwWle®  (CSMA/CD(Carrier Sense Multiple Access with Collision Detection) %/XE&E
CSMA/CA(Carrier Sense Multiple Access with Collision Avoidance)”} AF&® Tl CSMA/CDE F4 @ F7g oA

25 71E 7IHozAM oYl (ethernet) 7oA F4& dtaxl &+ PC(Personal Computer)u B (server)

7F A HEYA AellA Falo] dojutar A Bld F, g A (device)7t HlolEE A7) MEYA 4
Al Aol Bl 9low gt diolEE Bk, 5 29 o4k AMEA(d], PC, UE 5)7F Al HelH
Aol U A%, A7) 54 AEE Atoldd FEo] HAs=d, CMA/CDE A7 52 BAE F44 9L
dole] H&o] o]Fold = dE= dH= 7Wolth. CMA/CDE Abgets dAE FAE 54 1FS o] &3l

2 AE Ao 23 dole AES #AA|ske] A9 o] HA4S zEd. CSMA/CA:= IEEE 802.11 ¥

AlFo] 9= wA HE Alo] TEEFo|th. [EEE 802.11 ¥&Fo] wE WLAN A|2®le [EEE 802.3 Z3olA Ab
SG s

g Ch, %, FES Suse B SS9 A% FAES 93 vEA
=
o

10 oo o8 O rf iy =

< 793t dolHE  Rdd. 55 A
(reconfiguration)dli= dloll= o8] 7[x] W E0] A&
e, TE° dojd = 9o, oud= TE A HEAUF FHET). CSMA/CAE AFEs)
A& o] &3t e AF Ao o3 oy AFEFH Al HolH AF Alold FE&

o). IEEE 802.11 ZFo] X

Fashs 2 2o AAdEddA "HARH = 2dS e At

rir

FAY g T el BEElEs A

_9_
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S 7Hd 4 9o, 7|AF(base station, BS)¥ FA4l5te] AREA}H|
A= 245 7)17159] ol 43kth. UE= (Terminal Equipment), MS(Mobile
Station), MT(Mobile Terminal), UT(User Terminal), SS(Subscribe Station), F17]7](wireless device),
PDA(Personal Digital Assistant), ¥4 Z®l(wireless modem), ¥ th”]7](handheld device) S22 &4 4= 9}
o}, 3, B oakmgo)] gloja, BSE dwrxlo® UE Z/EE UE BSet EAldE A (fixed station)S
wale ) UE 2 B} BS9F EAEe] ZHE dlolE 2 AlojHHE wEsltl. BSE ABS(Advanced Base Station),
NB(Node-B), eNB(evolved-NodeB), BTS(Base Transceiver System), < X<SIE(Access Point), PS(Processing
Server) 5 T §ol=2 &Y 4 Ut} 53], UTRANS 7]A]=+L2 Node-B=, E-UTRAN®] 7]A] 52 eNBZ, A2
T4 7;‘34?— 714 UIE$ A (new radio access technology network)2] 7]A|=& gNBZ E#-T}, o]3lo A= Arg 9
HolE H3ll, BSE a\BRE FH g}

2 oA w=E(node)dt 32 UES F2lste] 74 A58 AF/F4AE ¢ e 24" A4 (point)S D3Th.
kst FEje g\BEol 1 WA #Agle]l =E=REA ol8" 4 Stk <& E°], BS, NB, eNB, HI-Al
eNB(PeNB), & eNB(HeNB), gNB, H#](relay), 23 E(repeater) &°I LS =

7F otHole " 4 Qth. dEF 59, ¥4 FRE d|=(radio remote head, RRH), ¥4 FEE {FY(r
remote unit, RRU7F & 4= QTh. RRH, RRU 52 ddtd o= g\NBo] & A (power level) WS W g &
dutx o g F AolE 59 A& 3(dedicated line) 2= gNB

Wg zh=t}, RRH £ RRU ©]3}, RRH/RRU)+:=

of Adwo] Q7] wEel, dvtHow A IHoR AAE NBEel oF @Y Al Hs, RRH/RRU ¢} gNBell
ot ¥y F4lo] d&aA FAE £ vt ¥ === HA skt QHHUrE AAE. A7) bHuE B
Qe M% 94131 FE 912‘11 SHelY 2E, 7P <HElY, EE EHY 25S ouE R At == xQ]

B oagolA Alcelolet e sht olge] wEr}h BA MuAE ATAE A4 APH 9L I, we
A€ ERA S A SARER G ) 54 Aol FA AUAE AT g6 T wns Bk
= B4 AN 2E AlFeE B

al
& WP & Aot ER, g 18] S YR AEE ] 5 A
e pEslae S9Ya/ e

flo to

> ok Jm Job >_u
&1:

A A (serving cell)ol?/‘ril gheh. mERE, 54 Ao Ad dHE/F ]3 1225 Al
3 gNB F2 ==9F B Atold] A AE 52 S Fa9 Ad Fe/FHE v g, 36Pp 7|k FAl
Aol A, B 54 =E25He a3 Ad Aus A7 54 =29 Y XE(S)0] 7] 58 =

o g (RS (Cell-specific Reference Signal) A Aol HAEEHE (RS(E) Z/&E= C
State Information Reference Signal) A “dollA AESh= CSI-RS(E)<S o] &3t FAHE = ).

$HA, 3GPP 7|HF Al A2EE T S #AEr] fE Alcel)] JES AREStR ed, FA A
A A(cel)S XA Ao Al(cell)d} FEHT}.

2 g "Are wEy) HETE o] 835te] MH|AE AlFE 4 Jd= AWM E A (coverage) Bl olHE 4
B xge nare Ay wkald] o8] A (configure)FE Fu W9l Y Z(bandwidth, BW)$F
3] =, AE WYY sHEHI AW ERZHEH Fadh AsE FA
AE Hoel Ay AR E T ATE Y2 kg o8] oEsing == AngRe A =

S
<
lo
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[0034]

[0035]

[0036]

Sob ARgsE BA Ade) 'Y AMDAG QAus e B et TArelehs golt Wi wud o
Auize AMEAE, Gzt FA AN, 2t 47 BA A0S o§F NEh FEF AR ERF &

e WAE ek b AsE &

St 3GPP B4l XFEE T4 AdS #Esh] Y8 Alcell) MES ARSI, A A9 d) Az Aol
st slaks 3 AA(DL resources) 9t A&FH A AA(UL resources)d %%, =, DL AEUE W<3(component
carrier, CC) ¢ UL (Co o= AHojdr, A& DL AY @5, == DL A3 UL A9 =go= 2=
(configured) 4 S, WEa JAol Ad=E+= 49, DL AA(E=, DL CO9 wFs F3(carrier
frequency) ¢} UL A (EE, UL 09 WkE3 F34=(carrier frequency) AFel9] 7|4 (linkage)= Al2E H
Hol| 93] A= F Utt. A E 5o, Al~H AR BZ 9] 2(System Information Block Type2, SIB2) %H7]
A (linkage)oll oJfA DL A3} UL A< Z3to] AAlE F Utk 7|4, w&3 Fage e 24 4 52
CCel 4 F3<(center frequency)E 2u|gtt}, oldlol M= 12} F3b<F(primary frequency) AolA & sl
AS 12 A(primary cell, Pcell) =& PCCE A Adt3, 22F F3+=(Secondary frequency)(HEE SCC) Abol Al
B2 AS 23 M (secondary cell, Scell) =2 SCCZ A 3tc}. sk FoA Pcellol 83l Wi 3}
gy 12 CC(DL PCOErar 3hH, A& FolA Peellel W$3ts wkyls UL 12 CC(DL PCC)EFaL @},
Scellolg} 32 RRC(Radio Resource Control) 172 7§ (connection establishment)o] ©o]Fo]xl o] o] A=A
7t F1E 0 B ALE ATE A AHEE e A ou|dtty. UEQ A5 (capabilities)ol whEf,
Scell®] Pcell® &7, 7] UEE f1g AW Ao E&(set)S FAFET 4 Ak, stFH I Scello] t-g3h=
HkEvk= DL 22k CC(DL SCO)2t &b, FFFE=LolM 471 Scellel wWgshi= whEvh= UL 22k CC(UL SCC)2F
@Fth. RRC_CONNECTED ZFefell AAIwt whkEs} 3 do] HAH A Ay vbdal HAAS #dsh#] e+ VB 4,
Pcel IZRF A9 A Ado] o st EAlgtt.

o

3GPP 71RF F4l ZEe A9 ASeERH 7de JRE UYEe (Y 845 d&ste EgEa
I, B AT o3 AHEEHY A ASeERYH Vdate ARE UEA v A 845 o
B3 =Y ANEES A", odE Eo, &Y sFPEa T Ad(physical downlink shared channel,
PDSCH), &8 H=ZIZJ|2E Ad(physical broadcast channel, PBCH), &2 WHEIN=E A< (physical
multicast channel, PMCH), &# Aol X% X A&} A'd(physical control format indicator channel,
PCFICH), &3 3s}skd A Alo] A9 (physical downlink control channel, PDCCH) % £ sto]E = ARQ A|A]
2} 2E(physical hybrid ARQ indicator channel, PHICH)E©| 3l8¥ 3 B MEEZA HYHo] gon, F
Zx 259 57 A5t A By AsERA AZoEol vk, FAdsli(pilot)olHie AAHE Fx AS
(reference signal, RS)E g\Bo} UE7} A2 &1 Y= 714" 583 9o I E oulsl=d, & £,
Al EAA RS(cell specific RS), UE-EA % RS(UE-specific RS, UE-RS), EA*4d RS(positioning RS, PRS)
2 g el dK¥ RS(channel state information RS, CSI-RS)7} &l&H A ZHzx Az 2A AHol®th. 3GPP
LTE/LTE-A E&2 A9 AZo=2RE 7938 AEE Y28 Y 2450 f$as Ay 2 Qs
= ATl 93l AHEEY A9 AFSoRRE V|dehe AERE UEA gv AW 84 USshe AgHA
= AEES Aosta Jvh. dE 59, =8 4FFA FF Ad(physical uplink shared channel, PUSCH),
=4 J&H3 Aol Ad(physical uplink control channel, PUCCH), E2] ¥ %< A< (physical random
access channel, PRACH)7} A3k =3 &2 AQgdazA Aoxw, Al Aoj/dolg 23E 93 Bx Hx A
% (demodulation reference signal, DMRS)®} T Ad FAH Al&EH+= Aed FE A& (sounding
reference signal, SRS)7} AelH T},

FN
o

2 "o A PDCCH(Physical Downlink Control CHannel)/PCFICH(Physical Control Format Indicator
CHannel)/PHICH((Physical Hybrid automatic retransmit request Indicator CHannel)/PDSCH(Physical
Downlink Shared CHannel)<& Z}Z} DCI(Downlink Control Information)/CFI(Control Format Indicator)/s}eF®
=1 ACK/NACK(ACKnowlegement /Negative ACK)/3&H = dlolHE Y2t AZ-Fu 209 A 52 AY98n
o HgE 9wstt. =gk, PUCCH(Physical Uplink Control CHannel)/PUSCH(Physical Uplink Shared
CHannel ) /PRACH(Physical Random Access CHannel)+= Z+Z} UCI(Uplink Control Information)//d3H = d®lo]E/
WA A~ A E Y2 AT 2] Je S-S Adase IJFES usitt. £ dgdAs, 539,
PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH®] &7t} ofol] &3k ARk-Fat= A9l £2 Ades
(Resource Element, RE)E xaga PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH RE T=
PDCCH/PCFICH/PHICH/PDSCH/PUCCH/PUSCH/PRACH Akl ol&kar g}, ofstell A ARg-#+7]7]7} PUCCH/PUSCH/PRACHE
ALetE B8, Zh7F, PUSCH/PUCCH/PRACH “goll A =& FalA 4IP3 AAGR/FH T dolg/dHd 9
Az Az 5 AFdthe Ay 5d3 w2 AbgHh. =3, gNB7F PDCCH/PCFICH/PHICH/PDSCHE A 43tth=
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[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0044]

S=54 10-2057867

© z+z}, PDCCH/PCFICH/PHICH/PDSCH AFellA 2o ZaiA 3t3d I dHolE/AoARE ALdtte AR 5Y
o= ARE T

o]gtell A= CRS/DMRS/CSI-RS/SRS/UE-RS7} &dtdl =&  AA"(configured) OFDM AE/FREE3/RES
CRS/DMRS/CSI-RS/SRS/UE-RS A& /WkEu}/Fukgu)/RESt L A 3te). o & Eo], EZHF] RS(tracking RS, TRS)7}
st 2o A" OFDM A& TRS Al&olgtar AHsly, TRS7F g8 =& é@% Fukgul= TRS Hbssle)
Aelm, TRS7F 49 3o AA% RE & TRS REg}aL H3ht}. mak TRS A4S 9s) AAH (configured) AE
Z9)S TRS A BZHJolet H3t}, w3t BEEHNAE ANo7 d45EHE ABZYPS HEEHAE AH X
Y 52 PBCH AE=gdolgt A, 57 Als(dE o}, PSS W/EE SSOH7F AFHE AEZHAS 57

MBI Q] &L PSS/SSS Mg qlolgtm A3lth, PSS/SSS7F st =& A% (configured) OFDM A&
% 3/RES Z+7F PSS/SSS A&/ F-ukg3h/REE}F 3 gt

o g

o
folr

\
4z
=

o]

B ool A (RS ¥E, UE-RS XE, (SI-RS XE, TRS ¥ Eg} ¢ 717 (RSE AE3=E A H(configured)
SHe|U} ¥ E | UE-RSE AF3l=®d dAH OPEﬂUr EE, CSI-RSE AF3tes: AAHE Qe 2E, TRSE AE3t
=5 dAdE el LEE oudth. (RSES WIS as HA4d ey LEES (RS XEE| upe} (RS7F 4
frate= REES] AR o8 45 772 F 9\)\2&], UE-RSES A$3=s AW (configured) HHY YEELS
UE-RS EEEo| wet UE-RS7F A3t REES] f1Alol & 45 72 4 on, CSI-RSES dEates A
AE Qe XEEL2 CSI-RS ZEE| me}t CSI-RS7F Afrshe REES] Al o Fs &4 & vt wet
A1 CRS/UE-RS/CSI-RS/TRS EEeh= o7} A A G w4 CRS/UE-RS/CSI-RS/TRS7} A {+3h= REE 2]
Hs El

oulali fomA ALgH7|E F.
e

2 oA APREE & B Ve F FAYoRE AuEEA e §o 2 V)&d dsiA= 3GPP LTE/LTE-A &
& B4, 4 o], 3GPP TS 36.211, 3GPP TS 36.212, 3GPP TS 36.213, 3GPP TS 36.321 2 3GPP TS 36.331
53, 3GPP NR EF ®A, o2 Eo], 3GPP TS 38.211, 3GPP TS 38.212, 3GPP 38.213, 3GPP 38.214, 3GPP
38.215, 3GPP TS 38.321 % 3GPP TS 36.331 5<& 3= 5= U}

LTE/LTE-A Al2®lo A UEE Aol AXAY AfjRo] Ao A&slur}t sk 49 A7 A

cell

715 56t A7) A B AlE A A¥AH(physical layer A IDentity) N pE HAE(detect)d}= S Al

H
IS
>
=

= 5L 2~
9 FIE F

A (initial cell search) 4 (procedure) s Fasc}. o]F 3, IE & eNBEHE F7]4%, & 9, 1
2} %7)41% (Primary Synchronization Signal, PSS) % 2x} 7]Al& (Secondary Synchromzatlon Signal, SS
S)E FAlste] eNBe} E71E vt i, A A¥EA(identity, ID) ¢ AEE 5T F Aok, 27] A SAE At
Z UEE eNBR 9O &S 24837] 9a 99 H<% 74 (random access procedure)S 3 4= ). o]= 3
UEE E3 99 A& A9 (physical random access channel, PRACH)S =3 3ZaME-(preamble)S HEsla,
PDCCH ¥ PDSCHS Eall ZE|gEd e $H WAXE FAE & vt A&Ed vie} 22 dAE 3% E=
o]& Uukxel At/slekg A AT A% AAZ A PDCCH/PDSCH =41 2 PUSCH/PUCCH d4S =3 4 o). A7
Aol A& HA4L2 d9 #E A (random access channel, RACH) IFo 2 X HHY. o HE& E}Xg% 7
A, do] AE AL 27 HE, AYEa 57 23, A g9, A= T £EE tEA ARE

r9~‘ oy

l P

RACH ZE]HES A$3 5, UEx= vg-AdA-4" Az 959 YA <o) AL S (random access response,
RAR) FA1& AlE3t), FAH o &, LTE/LTE-A A]~Hlo] A UEE Al7F 99%=9 oAl RA-RNTI(Random Access

RNTI)E 2zt PDCCH(©]3}, RA-RNTI PDCCH)(ef], PDCCHolA] CRC7} RA-RNTIZ vix7€)e] HES A=), RA-
RNTI PDCCH %% A1, UE= RA-RNTI PDCCHell th-&-3}= PDSCH wioll AFAlS 913k RARO] EA|sk=A] 2213}, RAR
S UL 57132 93 glol o Z A AHE JeEhHE BlolW o]J=ulA(timing advance, TA) AH, UL A &
ABRUL ZWE AHK), JA @D 21¥H=H(o), temporary cell-RNTI, TC-RNTI) 55 ¥3Fslt}. UEE RAR WY
A g AR g TA Fhol EL]'E‘r UL A5(d, Msg3)S 4aE 5= Avl. RARS 53t UL A5l HARQZF &
SHt. A, UE= Msgd A3 &, Msg3ol tl-sshe 41 58 AR(d, PHICHE 4E 4 3

T 12 7] LTE/LTE-A A|Z=HlolA] <

©
X
4>
[kl
ik
e
8
kel
=
o
£,
>,
ot
po)
_EL
o

%712 LTE/LTE-A Alz=®lolA 9 A& ZggE, 5, RACH ZggEL E7 AZdA do] el <=3 X
(cyclic prefix) ¥ Zo] Iyol Alfx FEoz FAHET. FAuy e Ipe Ty o Xl 2l2EFHY 9
o, zZQl Fx A9 A& HAA(configuration)ol &S, ZE|dE -‘-j—‘i‘\‘% A9 ATl s Alojd

3GPP LTE/LTE-A A]Zz=®lo]A] Ao] Alx~ul gn dH o]F5A Alo] ARE T3l PRACH A HRE Aladd .
7] PRACH A3 AH¥ = s A o] RACH 3o AMgE, FE Al@2 Y2 Zadoff-Chu Al @29 <31 Ho] ¢

3
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[0045]

[0046]

[0047]

SE=S0 10-2057867

ANs), FE AlAz9] o], Zelfis W 55 HEbTE. 3GPP LTE/LTE-A Al&Rlel M Lo is E9, 2]
RACH ZZ]iEo]l &= 4 U= A171<] PRACH 7]2] (opportunity)i= 7] RACH A4 Are] U2l PRACH 47
Qlelzof )& AAIFTHBEGPP TS 36.2119] AlA 5.7 2 3GPP TS 36.3319] "PRACH-Config" Z+3). RACH Z&#] <)
woll AHEE= ZC Al 2e] Aol Zegis 2ol wheh AalA v 4 FE).

721
Preamble format Tep Tseq
0 3168 - T, 24576 - T,
1 21024 - T, 24576 - T,
2 6240 - T, 2 - 24576 - T,
3 21024 - T, 2 - 24576 - T,
4 448 - T, 4096 - T,
LTE/LTE-A A|2=8lo]l A RACH Z&2 UL MEZH ol dAEdct, o HE Zgie A$e 54 Azt

) =2
D Fae ZALEA A (restrict) A, o]H 3 ALYES PRACH A Eoleta 519, PRACH AHdES, <l 0
7F o ZE]lel ] W Hse] PRB W AHEE Qo] th3etes, A7) FA Zd o] AEEZY Y HEe, F
4 Sl A PRBES T7F o2 WE7F wiAZIT. o] HE AhEC] PRACH A% A9 2o wel A ojd
CH3GPP TS 36.211 3%+ 4 %), PRACH 24 ¥ (eNBell ofell dEH=) A9l Al Aol o) 5
o RACH Z|UE 5 Al FE (03 T P8 A B2)E Zadoff-Chu A|B2E o] &3}, RACHE 93 Zg
WE ANAAEL st =e 2 7l RE Zadoff-Chu AEAEZHEH AFE, AR A &5 Z+ Zadoff-Chu
AF=E2RE AET. WEHAE EZ7F AFEste 3lo] 38 (allow) ¥ = 259 NEE A4
(configure)§c}. 7] LTE/LTE-A AlZ=®lellA, Z+ A oA o]-& 7led 647 ZejiE AldxEo] Urk. A
W 647 ZElgE AF2EY MELE WA, F7F8=(increasing) 4% Hol(cyclic shift)e] 44 (order) =,
= (logical) 192~ RACH_ROOT_SEQUENCEE Zt= FE Zadoff-Chu Al@2=9] BE ol§ 7}53 &3 Holgs
ZA 7= Al 98] Zoldt(found). 1714 RACH_ROOT_SEQUENCE: (g Ale]) Alxwl Ameo] ARz H
2rA~EHAT. 64 ZPE AlF2Eo] ©Y FE Zadoff-Chu A|A2=2FE A9 5 gl 49, 47 64
N ZHWE AP AaEo] BT ol wj7bx] F7H(additional) ZE]EE A|FAEo] ALZ (consecutive) =g
S Ze FE AFE2EZREH Fojdt(obtain). 47 =8 FE AlAZ2 FA(order)E w84 (cycli
b, =g ez 07F =8 Qe 8370 ALKH ot} =] FE AFZX QY2 By FE AFAX QY
u AFele] TAE ZYPE XRE 0-3° diside & 20 o FoRaL, ZWE EH 4o M= F 30l
ol&l] Folzitt.

s
i

r

=z 2
Logical root Physical root sequence number u (in increasing order of the corresponding
sequence number logical sequence number)
0~23 129, 710, 140, 699, 120, 719, 210, 629, 168, 671, 84, 755, 105, 734, 93, 746,
70, 769, 60, 779, 2, 837, 1, 838
24~29 56, 783, 112, 727, 148, 691
30~35 80, 759, 42, 797, 40, 799
36~41 35, 804, 73, 766, 146, 693
42~51 31, 808, 28, 811, 30, 809, 27, 812, 29, 810
52~63 24, 815, 48, 791, 68, 771, 74, 765, 178, 661, 136, 703
64~75 86, 753, 78, 761, 43, 796, 39, 800, 20, 819, 21, 818
76~89 95, 744, 202, 637, 190, 649, 181, 658, 137, 702, 125, 714, 151, 688
90-115 217, 622, 128, 711, 142, 697, 122, 717, 203, 636, 118, 721, 110, 729, 89, 750,
103, 736, 61, 778, 55, 784, 15, 824, 14, 825
116~135 12, 827, 23, 816, 34, 805, 37, 802, 46, 793, 207, 632, 179, 660, 145, 694, 130,
709, 223, 616
136~167 228, 611, 227, 612, 132, 707, 133, 706, 143, 696, 135, 704, 161, 678, 201, 638,
173, 666, 106, 733, 83, 756, 91, 748, 66, 773, 53, 786, 10, 829, 9, 830
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SE=S0 10-2057867

168~203 7, 832, 8, 831, 16, 823, 47, 792, 64, 775, 57, 782, 104, 735, 101, 738, 108,
731, 208, 631, 184, 655, 197, 642, 191, 648, 121, 718, 141, 698, 149, 690, 216,
623, 218, 621
204~263 152, 687, 144, 695, 134, 705, 138, 701, 199, 640, 162, 677, 176, 663, 119, 720,

158, 681, 164, 675, 174, 665, 171, 668, 170, 669, 87, 752, 169, 670, 88, 751,
107, 732, 81, 758, 82, 757, 100, 739, 98, 741, 71, 768, 59, 780, 65, 774, 50,
789, 49, 790, 26, 813, 17, 822, 13, 826, 6, 833

264~327 5, 834, 33, 806, 51, 788, 75, 764, 99, 740, 96, 743, 97, 742, 166, 673, 172,

667, 175, 664, 187, 652, 163, 676, 185, 654, 200, 639, 114, 725, 189, 650, 115,

724, 194, 645, 195, 644, 192, 647, 182, 657, 157, 682, 156, 683, 211, 628, 154,
685, 123, 716, 139, 700, 212, 627, 153, 686, 213, 626, 215, 624, 150, 689

328~383 225, 614, 224, 615, 221, 618, 220, 619, 127, 712, 147, 692, 124, 715, 193, 646,
205, 634, 206, 633, 116, 723, 160, 679, 186, 653, 167, 672, 79, 760, 85, 754,
77, 762, 92, 747, 58, 781, 62, 777, 69, 770, 54, 785, 36, 803, 32, 807, 25,
814, 18, 821, 11, 828, 4, 835

384~455 3, 836, 19, 820, 22, 817, 41, 798, 38, 801, 44, 795, 52, 787, 45, 794, 63, 776,
67, 772, 72767, 76, 763, 94, 745, 102, 737, 90, 749, 109, 730, 165, 674, 111,
728, 209, 630, 204, 635, 117, 722, 188, 651, 159, 680, 198, 641, 113, 726, 183,
656, 180, 659, 177, 662, 196, 643, 155, 684, 214, 625, 126, 713, 131, 708, 219,
620, 222, 617, 226, 613

456~513 230, 609, 232, 607, 262, 577, 252, 587, 418, 421, 416, 423, 413, 426, 411, 428,

376, 463, 395, 444, 283, 556, 285, 554, 379, 460, 390, 449, 363, 476, 384, 455,

388, 451, 386, 453, 361, 478, 387, 452, 360, 479, 310, 529, 354, 485, 328, 511,
315, 524, 337, 502, 349, 490, 335, 504, 324, 515

514~561 323, 516, 320, 519, 334, 505, 359, 480, 295, 544, 385, 454, 292, 547, 291, 548,
381, 458, 399, 440, 380, 459, 397, 442, 369, 470, 377, 462, 410, 429, 407, 432,
281, 558, 414, 425, 247, 592, 277, 562, 271, 568, 272, 567, 264, 575, 259, 580

562~629 237, 602, 239, 600, 244, 595, 243, 596, 275, 564, 278, 561, 250, 589, 246, 593,

417, 422, 248, 591, 394, 445, 393, 446, 370, 469, 365, 474, 300, 539, 299, 540,

364, 475, 362, 477, 298, 541, 312, 527, 313, 526, 314, 525, 353, 486, 352, 487,

343, 496, 327, 512, 350, 489, 326, 513, 319, 520, 332, 507, 333, 506, 348, 491,
347, 492, 322, 517

630~659 330, 509, 338, 501, 341, 498, 340, 499, 342, 497, 301, 538, 366, 473, 401, 438,
371, 468, 408, 431, 375, 464, 249, 590, 269, 570, 238, 601, 234, 605
660~707 257, 582, 273, 566, 255, 584, 254, 585, 245, 594, 251, 588, 412, 427, 372, 467,

282, 557, 403, 436, 396, 443, 392, 447, 391, 448, 382, 457, 389, 450, 294, 545,
297, 542, 311, 528, 344, 495, 345, 494, 318, 521, 331, 508, 325, 514, 321, 518

708~729 346, 493, 339, 500, 351, 488, 306, 533, 289, 550, 400, 439, 378, 461, 374, 465,
415, 424, 270, 569, 241, 598

730~751 231, 608, 260, 579, 268, 571, 276, 563, 409, 430, 398, 441, 290, 549, 304, 535,
308, 531, 358, 481, 316, 523

752~765 293, 546, 288, 551, 284, 555, 368, 471, 253, 586, 256, 583, 263, 576

766=777 242, 597, 274, 565, 402, 437, 383, 456, 357, 482, 329, 510

778~789 317, 522, 307, 532, 286, 553, 287, 552, 266, 573, 261, 578

790~795 236, 603, 303, 536, 356, 483

796~803 355, 484, 405, 434, 404, 435, 406, 433

804~809 235, 604, 267, 572, 302, 537

810~815 309, 530, 265, 574, 233, 606

816~819 367, 472, 296, 543

820~837 336, 503, 305, 534, 373, 466, 280, 559, 279, 560, 419, 420, 240, 599, 258, 581,

229, 610

_14_



[0048]

[0049]
[0050]

[0051]

[0052]
[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[ 3]

¢ Logieal. woot Physical root sequence number u (in increasing order of the corresponding

i sequence y
number logical sequence number)
' 0~19 1 |138] 2 [137! 3 1136] 4 [135] 5 |134] & 1331 7 |132) 8 1131] 9 [130] 10 120

; 20~39 11 |128] 12 |127: 13 1126| 14 |125] 15 |124]| 16 1231 17 |122) 18 1121] 19 [120| 20 |119

_______________ S|t [ S o, e My R Rl e o o | s | Wt O

40~59 21 |118] 22 |117} 23 116 24 | 115| 25 |114] 26 | 113 27 | 112} 28 1111 29 | 110 30 | 109

: 60~79 31 |108| 32 |107: 33 1106| 34 |105| 35 |104| 36 |103: 37 |102] 38 ;101 39 [100| 40 | 99
; 80~99 41 198|142 197:43196|44|95 45|94 (46|93 .47 192148 9149|9050 89

100~119 518852 |87:53!86|54|85|55|84)56|83157 82]58:81|59|80|60|79

i 120~137 61|78 |62 77163176 |64 |75 65|74|66|73 67 |721681 716970 - | -

(n)=e "= , 0<n<N, -1
X \n)=¢e R SN 7c

7] Zadoff-Chu Al#2=9] Zo] Ny 5 3o ofsf Fojxit}.

¥ 4
Preamble format Ny
0~3 839
4 139

471 u-HA FE Zadoff-Chu A|PAZEE, o] Ne-19 A= ¥ E5& 2=
Xov(n) = x,((mtG) mod No)ol wE 3 Holsol oaf Aojdrt. 7|4 7] %
3 Foixlct.
[4=8H4] 2]

VN v=0,1.,| Nyo/Nes | -1 Nog #0  for unrestricted sets
C, =40 Neg =0 for unrestricted sets

RA =RA

5 RA — RA RA _ ~ . )
e Lv/ 17 e J +(vmodn )N v=0,1 .m0, + g —1 for restricted sets

A
kel

RE 0-30] thall & 50 s FojAar, s R 4o el &

Nese= ZE] gl

SE=S4 10-2057867

Z5
zeroCorrelationZoneConfig Nes value
Unrestricted set Restricted set
0 0 15
1 13 18
2 15 22
3 18 26
4 22 32
5 26 38
6 32 46
7 38 55
8 46 68
9 59 82
10 76 100
11 93 128
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[0060]

[0061]

[0062]

[0063]
[0064]

[0065]

[0066]
[0067]

SE=S0 10-2057867

12 119 158
13 167 202
14 279 237
15 419 -
HZ6
zeroCorrelationZoneConfig Nes value

0 2

1 4

2 6

3 8

4 10

5 12

6 15

7 N/A

8 N/A

9 N/A

10 N/A

11 N/A

12 N/A

13 N/A

14 N/A

15 N/A

s} v €] zeroCorrelationZoneConfig 749 AlZel o8] A, 49 Al o8 Ales+= =bv g High-
speed-flagy AFE A S (unrestricted) AE TE AH(restricted) AE7} ALgE oo st=x2 AA3H
. (variable) d= A7) /T =58 Hold sdsts &k dojolar, thg F8H2 o 93] FoXt}.

[58t4) 3]

d 1P 0< p<Ny/2
“ |Ny,.—p otherwise

= (pu) mod Ng = 15 FF=(fulfil) 7FF 28 (smallest) 9] ofd Aot} =3 HolE9 AFH A
Egd digt v EELS dol &t Ne<d<Ne/30 3, detneEe] b3 Zo] Fojxit).

(45

1>

4]
ngsan =d, /Nes |
d,.. =2d, +n5e Neg

nﬁﬁup = |_N zc / dstart_l
i = max((Vzc -2, ~nfdy) Vs J0)

Nie/ 3= di<(Nye=Nes) /291 T sl bt EfEo] g3t Eo] FoiXit},
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[0068]

[0069]
[0070]

[0071]

[0072]

[0073]
[0074]

[0075]

[0076]

[0077]

[0078]

S=50 10-2057867

1>

5]

(45}

ns%ﬁ't = L(NZC - 2du)/NCSJ
dstart

”é{réup = I_du /dstart_l
;75%% = min(max(]_(du — gi‘updsm ) / Ncg _LO), niﬁ}t )

4,9 RE T2 s s, Aty AE o] oltd w3k Ho|So] §l).

RA
= Nyc —2d, +ngig Nes

RACHS] 714 ¥ (baseband) A1 &Sl AlZF-1%(time—continuous) ¥ HE M35 s(H)+= o
o},

[53t4) 6]

oo
4
%
1
=2
lo,
2

2

Nye—1N -1 ;2
() Breracu Z Z x, . (n)-e W . 12”(k+¢>+K(ko+/))AfRA(z Tep)
u,v
k=0 n=0

A7 0<<Tgpg-Tp, Bpuaws 3GPP TS 36.2139 EA-E HAF A= Peaol 257](conform) <13t

2
el

(amplitude) 2719% 1Ak (factor)Ol™, k = n md s = Nl so/2010. N'ois dlbe] RBE FAlaH: St

ofx

ste] A2 vehirh, N UL &2el4el BB o AFE dehim, UL 4% tdZd &g, 234 v

ol W 9A XA (location):=, 3GPP TS 36.211¢] AA 5.7.12

4z
Anj
bt
N
=
D
-
2
('D
jﬂ
e

. e E n PRBoﬂ Skl
Aottt AR (factor) K = Af/Afp= Do AE ZedE3 FFHA dole dF Aol Fukgat 1h7 9]

e
Aol% A dth(account for). el H& LJELL @ FurE) 7140l W5 AR B2 AY BEE )
9

47) Qo) W& e Fp=mrldl AAE ARt TPR(fixed) LIAY WF ot e Tol 93
Foj 7t}
X7
Preamble format A fra 1)
0~3 1250Hz 7
4 7500Hz 2

LTE/LTE-A Al2=§lo) A Rubda} 342 A f= 15kHz 3 7.5kHzolA|RE, 3 70 o)zl whe} o] Qlo] H{& g
WES Y3 Bukd 714 AfE 1.25kHz &2 0.75kHzo)th. ¢S e B4 77|80 g & 52 88 @9
ToHA el wheh 7]Ee] 4 A4 7] (radio access technology, RAT)el W] el mupel HRewe &
Ao digk dasdo] diFEa vk, Egk v V7] B AMEES OE‘QOFO% AA AYAM Y e AHI~E A
& ohe WA B(massive) MIC SHA] ZpA] EA4lellA aied S8 oler F shufeltt. ob&e] A#d(reliability)
4 ]Oc‘(latency)Oﬂ kel AR /UEE il T4 AlAF tApele] l':/]E] A o|9} o] xHH Eutd

M= S wjAlE MTC, URLLC(Ultra-Reliable and Low Latency Commumcatlon) TS 1H3 AAY RAT

%‘01 LAE] ATH. A 3GPPolA= EPC o] 9] AU o] B4l Alz=glel gk ~HuE & Fo
th. 2 0ol a= Aot slE 714S Al RAT (new RAT, NR) & 5G RAT#HaL # gt}

NR B4 A ~Ee ) golE #o]E, $F(capacity), A (latency), olUXA] AH] @ H|-& WA, 7]E 4A40H
(46) A="r 493 4L Ass AYT o a7, weha, R A" g9gF, ~dEYH oz,
ANagdy a8, 2 PES HE(cost)2] JHollA A3 ARE o]F Hart ).
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[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

S=50dl 10-2057867

==

S 28 RAT Al2=®lS LTES] OFDM
+ RAT Al2=®lE 7]&9] LTE/LTE-AS] wHER
ATH HEx= shpe] Alo] B4 s wHERA|

FrEAAR Fass shs ESe] shiel A kld FEF 4 A

A2 RAT A|2=F12 OFDM A% 2] = olsh fAMeE A Was ARggith. «
shev| e S5k vhE OFDM sHefv|E &2 s

AE W maEy ¥ 2 ARE g
e 44T 2 st F, A= b

<ABExFel x>

3GPP LTE/LTE-A Al 2~8lo) A ARSS= FA g

s

12 10ms(3072007) 2] Zol& 7FAM, 10712 #5538 A7]9] A

B2 Q) (subframe, SF)o= FA Fazded W 10780 MB s 77 darh Fod 5 9
A7) A, e MEY A7 YER I, 7,=1/(2048+15kHz) 2 TAETh. Z47Fe] AHEZH L InsS Z

AW 279 £xEor FAHAT. o FAZ
At el &% 0.5ms9 Aol )
(transmission time interval, TTDE gojEtt, AZF AP Fd 29 AE(S2 74 =2y
et AEZE Y HE(ZS AExygd Hagtik &), &% HE(F2 &%
o TTIEF &2 HlolEl7 2AIEHE F e A4S v}, o & 5o, X
E & DL aWES AF 718E Imsvhth EAEA, ImsBuh e A7
AetAE @k ek, 7% LTE/LTE-A Al2=8lo1 4 TTIE Imso|th.

o
e
o

N
-

=
=
N

o]E

Ll
K
=
™ o
By
=
o 2
>
)
S
Mo
&
oo iy
o M
e
2 rlo
o
I
o
=
©
N
Y
My
)
2
lo
fil
ai
)
ol
N
)

= [
c—
L

LU )
L)
fd
I O = Ty B N Y

&
=

T 25 AEE TAH HE 7)<%(new radio access technology, NR)OIA o] 7153 &£F FFE 9%
7

dolg HE AAS HA37] Yste] sAt A EE RATOIAME Ao AE} dlolg o] A+ &8 tF3}
(time division multiplexing, TDM)¥+ €3 ++Z27F 2HFH L )

T 2004 BlE W 99 DCIE UEE DL Aol Ad (e, PDCCH) 9 A% 99S vehdla, AAAN 222 IC1E
U2 UL Aol Ad (e, PUCCH) 2 A4 99e yeldtt. o714 DCI= g\B7F UE Al Adahs Alo] Hrolm,
7] DCIE A7) UE7F olok sl= A AA(configuration)ol ¥ AR, DL 2AEFY 59 DL EAF
(specific) AH, 183 UL ZWHE 53 22 UL EAHA AR 5 ¥38 4 9vk. =3 UCIE UE7} gNBol A
Aaahs Ao] Frolw, A7) UCIE DL dlolEel thdl HARQ ACK/NACK ®.at, DL g Arejol] thdh CSI ®ar, =1

2l ~A1%=% 23 (scheduling request, SR) 5& ¥ 4 3},

T 204 AE QY2 17E AR QYs 127X 9] AEE e P dolHE Y2 &8 Ad(d,
PDSCH) ¢ Afol AMEE S Qlar, Aaya volel2 vas Z2 Hd(d, PUSCH) S Aol 189 = 3
th = 29] &% Tz oatd, e &% WelA DL d43 UL A% eardoez Aagwo], DL dolHe A
F/423 A7) DL dlelelel ek UL ACK/NACKS] =Al/d%o] A7) 1709 &% ellA o] Foid 4= s}, A
Ao dolg g ol WA dole ANEAA At AZHE FolAl HH, o= <l HF dHoly AY

o) Ado] ArshE F YT

1818 &% FFRoAE, gNBe} UE7} A REox 4l RERo A3 3A T FA RN AE RER
g AAHE Y A1 A(time gap)o] Fosich, o]y st AF Rl 4 RE IF A3 S fsto &

O

i Lo,
[

TZo| A DLelA] ULE 3= AJ- el 95 OFDM Al&Eo] 7}= 7|7k (guard period, GP)&E A=A €

o
7] LTE/LTE-A Al2=®lelA] DL A|lo] Ad2 dlolg aAd} TDME™, Ao aAEQl PDCCHE A28 A ggoz
HAA AEET, a8y A2 RATIAAE & Al=wle] gjgZo] di=gF 4 100MHzol @ of| A =
o Aol QS A didom EAAA AFA7I7dE F7F Atk UE7F dlolE dA5/54
Aol Ad & 84 A d9Ss RYHESE A B9 gy 2% S 2 &
gAl, 2 Ao DL Al Ade] A"l did, F, oAd di9g U dF Fug gidex 24
(localize)® o] AEFAY EAH(distribute) ¥ o] AEE 4= v},
NR A)|2"lo A 712 A4 w9 (basic transmission unit)s EFo|tl. £%F T (duration)S #Af(normal)

F C

= 7
3 2@l ~(cyclic prefix, (P)E ZE 1) ABER o|Fo] ALY, &4 (PE ZE= 1279 ABE=m o)F
Aok, =3, &3 AhgE Fukda 3HF o g2 Ao g AAAdYEH

2 #

A

(e}
o}.
<obF 27 H1E" (analog beamforming)>

F:r w=oEa gl 54 olE B AAEE W2 Ty S o] 8ste] b ARSARNAl E AEES



[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

FASRAA Holg A% A7 AN we 2T UG, F, 66z o%e] BelvE Fog G ol ek
Were wmelsha gtk 3Pl AE olF NRolehs o]Fom ALgEa gom, ¥ d@elAE o NR AxY
o Atk HAw Belulg Fokg e UT e Fug g o ek Aow 8l Aeld we A%
A7t oS FAS dehbe Fie 54 etk ntebd, AoE 6Gliz ool B AHgsHE MR A2
e AR A% g 542 w8 A5 A5 Aol ohd 54 PO oUAE Rep A5
oM FAT A% BHAR AW ANAY gh BAS ddde Fe o He

AgRh, e shtel & WS ol gatel Aulzste A%, shtel sAFo
BE AFE Beel F& WE Robd Frgow Ausg s f

A Fae g9, F, 2EvE 3 (nillimeter wave, mmW) ol o] Folxq T WA o}
T M9l gHY 8 (element)d] AX7F 7hsaldth, dE £9, 1emd] AE9 34E& 2 30GHz tigdlA 5
by 5emel | (panel)ol 0.5 @rh(lamda) () Ao 2 2-2U(dimension) ¥l HelE F 100712 <tel}
84 AX7F 7hssttk. 28 BEE miiel s v S SHHY 842 E AREete] RIE 55 o AWYAE
Z7FA 71 AW, A 2" (throughput )& #o]& Aol azdr}.

% ol

Yy Fa digeA F2 WE sy gk g o R, JIA T UEdlA WE ] <tEve] A-gh
NEAE ol &3t T3 AEE AFToRAN SAT W AR oYX 7t FolA| A st HEW #2lo] F2
aEsta vk, oo 2 WEW WAel= YAE 7] A Y (baseband) Alsel 4ALE RtEE HAY HIEH,
Az old2 1 AEd AZE AA(S, €3 Ho)g o]&ste] fdatE wtes ofd®E T Wxw, fAYg =
Wk old2a WEYS BT o|fste stelRe= RIEW o] vk, JEHY SR dE 99 F 9y =4
o] 7bseties EWAIW FYl(transceiver unit, TKRU)S 7HAW F3t4 2AHE 2 59540 Wz o] 7h53it).
a2y 10099 e SrHY 84 B TXRUE AX|et7]olle 718 SHelA diAo] "olxleE &AE Ut
=, HEvE g dge F48 A ) SAS BAS] 98 22 9 <telyrt Abgslor star, tiA
g Hzye EHY e ddes v RF HEXWE(A, tXd obg 21 AWE(DAC), A (mixer), ¥ T
]

1)
Z7)(power amplifier), A& ZFZ7|(linear amplifier) $)8 TQRE 2=, WUny Fu¢ oA vlx
=) =1 &4 71719 74Aol FrtetE EA o aEE dEuy S gjg3 2ol
relvte] =7 Bol] HQadk A 9o ofgr HIEW F& SfojHg= WEW WA Aol 1P FETh. ofd®
o xR A2 shue] TXRUC vk e Sy 845 wiEetar obdEa 9 Feo]7](analog phase
shifter)®2 ®l(beam)] Wa& zAstch. ozt opdE 1 RIE™ Wl A e glojA] fvte] ®l gyt
S e F 9o 34 A Y E v (beamforming, BF)S & 4 & ©e] v, stolE = BR= UAE
BF9} obF= 1 BFO] b FERE Q7] <relvk S4xTh A2 iS4l B/le] TXRUE zte wWHAo|t}. sfolHeE|=
BFe] 79, B/l TXRUSF Q9] <telvh @49 AZ wWalof mpepx] zfo]= ARk, SAld AL 5 3= W
WEEe B olatE A|FHE Al HT).

fat)
o,
30,
Hu)

N

o
g
o

ol

ol

X

i
= olgd 27 W¥ " (hybrid analog beamforming)>
P

(transceiver unit, TXRU) 2 &2 <t} #AHAA slolBg|= WIXT FZRE F44 0

ool QHEHUZE AMEEE AS, tAE |
I Tk, olw, old®m WEW (HE RF W
ojmgtt. st=HE = Qx4 7] At (baseband)
3, o]2 <& RF A¢l(chain) F=¢F D/A (= A/D) AWEQ] /|45E SolHA
Aes d o ke o] Aok WY stelHEE WX

T Ut A deld dED LA HolE elolofol Wid yAY REYLE N-by-L FH= xd@E  9laL, o

v K
f o
EE =
o 2
= ﬂ.].‘r.‘.
af
% H
O ff
o iy
o8
4 5
Moy

(17{_',
o

Q‘L
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

S=54dl 10-2057867

rE
ot
et
=
N
a
)
i)
r>«

= TXRUE AA opdza Aoz Wdd v M-by-N Fd=2 FdH= ofg=a War
01]"1 ‘:]X]‘?j_ He] Jipe Lolw, obd 21 §lo] g Nejok. ©] yolrh NR Al&=8ol A= of
W2 WA ¢ J=F VASS A, SAT Aol A3 VBl A Euh &4
Wakol e vk, ¥ yolrbAl N7e] TXRUSE M7He] RF <HEIUE shuhe] e
o, NR A== A2 58F<Q stolHg= Wlxyo] A§ 7hest 549 dHY
= WA e EAL Q. o]&F o] A Fo] Bl ojdma WIS &8t A, EEE
g ofgr o] & F Jorng, FHok F7] 45, Az" AH, #HolH sl tisiAe
JEZH A (subframe, SF)OA 7]A o] AEE Ha ojgdzxa WSS AEEE ulfo] BE
7t JEeF ate W 29 2] 1y E L vt
73 DAl E 56 A B4l Al&=EIQ AJES RAT AlZ=E, =, NR Al2RolA g =
o] = MEYAE T HESNZ &Edtoldo] igEH Itk A7) =g vEHas ¢
2715 2t ke AMu|2~E(d], eMBB, mMIC, URLLC 5)& A g3t 4= dojoF &, NR AlxHle] &
2 7] theFgt Auj~Ee] mE M A l(variable) WHEEAE 7HE £ dE AW
ths 3t orthogonal frequency division multiplexing, OFDM) W& A Qs wWhote] e v, thA
F71 NR A"l A= Az 2 T35 Y G (region) vttt A2 5HARQ wHEXE Zh= OFDM 2
o A4 (multiple access) Wa)o] &= 4 .

o
)
oo

ro g
fetl
N
o
Z’Z w

o

b
N T e T
rlr m}n:

Ul
=

N,
o o
o, O g

\E}

> oo oo =
of

—~
o
o
=}
o

e

i
=2
o

Q2
Mo dm o> &8

_o,oﬁl'oi'ﬂ.!

S

oo do O U of oZ o
|
—
&S]

oy 4y o
> O
il

wW
[ep)
&~
av]
v
)
m

T
=2
I
b b
©
oo o

N
k<)
Do
M

% off ko [U B
I
U 1)
o
X
rlr

AHA S7Fgel wek NR /\V‘E“OHHE Hs 52 3
FS Eole g 7HA Wro® o
) =2 ¢ Aok A7) o] QtH Ul o
a gAd Hxws A&t sk A5, 7 hdHybebth RE ARI(Y, ¥ FF7](power amplifier), &t A
W (down converter) & RF 2AER o] Folzl AR tlAd-to-obd= 1(digital-to-analog, D/A) HE+ o}
‘*i:’——to—qx]‘?j_(analog—to—dlgltal, A/D) AWME7} Zostm oo B FxE F2 =L BREet 2

g ARE fEste] A840)A && 4 Atk weA NR AlzgolA = g2 HEUrF AME = A9, ShA
Aud, vxg Wz ojdz2a WIxwyS 83 stolrg= Wy 7Wo] diFya o,
= 4= M2 FA4 S 7% (new radio access technology, NR) A]2=Ele] A8 o A]gk Ao|t},

H, NR A|2=Hd A= 7]& LTE 59 74 &4 A28 shve] 71A]=ro] shue] Alg 3d3sid

13 9w B4l TP} shtel Ag PAel: wkko] wolHm vk Bae) TRP7E shtel AL TASY, U
sshe TRP7E WARH T B4 s BAlo] sbsete] B o4 welsl gelshhe gael Utk

O

LTE/LTE-A Al2=®lell A PSS/SSS+= A-w914 (omni-direction) 2.2 AFHE= Aol WwalA, mllaveE &8sl

g\NB7} ¥l Weks A-wrejyow Z#7bHAl PSS/SSS/PBCH 59 AleE Wlxwsie] AEshs Wye] eI 9l
o W WS EYUtHA ASE AE/FAEE S B 29153 (beam sweeping) 52 ¥ Aol

goh. 2 oA " 293 HET] S dwola, " 29 S #4175 dEs vEdng. 98 &
= tha ZhgEE, N e W Z}7} PSS/SSS/PBCH &2 25 &

s EE °

gNB7} Ao N9 W BEE M i 2

EAT. 5 aBe Aale] 74 F& Atz she WEES A90EsuA Azke] W]t
PSS/SSS/PBCH o9 871 AEas AETH. 52 B7F NS WS FAD ¢ ole A, B AN WSl
of shutel W aFo® AT 4 glew, W IFEE PSS/SSS/PBCHE A& /alE 4 vk, o] W, shihe] W
L s 1*‘4 He AT T WPes FEE= PSS/SSS/PBCH 5] A&7} shtel §§ BFow A
o 4 glom, 3 A el 54 8§ S50 AT A 54 8§ 2550 A 49, 4SS =
o e Hdw S§ &5 [lExrt ARE 0 du. dE 5o, @ A&ElAM 10709 W WEeR
PSS/SSS/PBCHZE AEH = 45, & WaFozo| PSS/SSS/PBCHO] slute] SS B55 4% 4 slom, 3 A
2Rel A= 1070e] 8S BEE] e AoR osd 4 Ar. & el W dEAe SS 55 dYa

SRERAOEY

=52 8S 55 AF B SS E5 HAE RACH A S oAAIE Aot
S

71 UB7F w2 dell mheh Ao W B wg 13 4 F

B HA Y W AES doldles 3AS o E]'ET(beam acqulsltlon) dFAolet shar, HAHeo W WFS AFH R
FAek= Hge W FH(beam tracking) ¥olzt vk, R &5 FAL 1) UEZF g\Boll Hx= F&E& Ax=s)
= 27 AE, 2) UB7) sl gNBEHH b g\NBZ Wol7bs d=owH, 3) UESH gNB 3t A4 We = 3 E
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[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

S=50dl 10-2057867

A Y Fol FHA WS Ao 4] gBY Aol FHA 9 Tl AHE A& £ gAY B4alo] BUbE
gk AElE B0 AH, &, W Adl(beam failure)E EH-317] 918 ¥ 3] & (beam recovery) ol #L23lt}.
A MEFA NR Al=Ee] A9, tF WS AFEste 3404 ¥ B35S fd vdAe ¥ 35 BAHo| =9
Ha o oaA W F5 3G A, ghBel UE7F 7] A& DAl(stage) A& H2(wide) WS o] &3] A4
ARE FAysta, A4 APl d5H F A7) B 47| VB F2(narrow) BE o] &3she] Ao %éli 5
A& P, B Aol T2 =9 NR A|~EH §] B35S 98 o] 7k WAe] =eolFHa o, dA
71 #akshAl =g e e ggy gd

1) g\Bx= UE7} 27] & sition)<

& GAlNA gNBE FHa, &, A ©A(cell search) =2 A #5(cell acqui
8 = 5743t ¥ 859 dx A ]*1 AHE-E 34*40 %3% s s+ 3
7] B (synchronization block)S A%3t}l, 2) = E
A BAS ysta, W (detection) Z¥E o]&35e] ;}aai 1l -—%”—:.% *’Ffsg?‘}q. 3) UE o]
groll gNBol| #lxlo] H&stels e LeF7] 98] RACH B4 Fa4sAl ®rh. 4) UEZF RACH A3} &Alel
2 W HEE sigga W g5 A, W J1EA)E aNBAlA ¢ElE O AEF 7] A3, 7] oNBE

| E53 RACH AFS 93 AME-E RACH A S 94 =2 A#ANA w0} B AAle]
& Aol ] wekyl AZE RACH AHYS o] &3ke] RACH 3AS =33}, gNBi= RACH Z|ES FAlss
Aol A 7] VBN Al A3er stakga Wl digt 4rg dA drt.

2~ =) =] O

Fska §e W o
ek
pu

=5 5] fleiA

r1r N
i
fri
N

Y
N

A
o=
=
oo

3 (beam correspondence, BC)>

tE-1l 3= UES A% 2 424l ¥ E(transmission and reception point, TRP) AFe]e] Tx ¥ Z/EE
T4l (r eception Rx) H] WeFS UE W/wi= TRP7} A3He] AR 4 iyl BAE. oE-1 3404 TRP
(o, eNB) =2 UES] TX/RX A& (reciprocal) &2 (capability)o] wWelA AT HES W 2 AE F4S
g wl /\H-’JO] 2HE $ Aok TX/RX AZ 58S TRP 2 UEolA 2 TX/RX ¥ th-3A (correspondence)&tal
o ,
<
7]

ot ths-w Bl A TRP % UEClA TX/RXK 435 o] FadtAl(hold) oW UEE AR4Alo] shaFya Al
ol o s Aed A Als % 22 F 4 vk, UL #HA A= DLe| HA A7 bgE 7 A
& TRP7} TRP9] &t} o] 4ke] TX W&ol 3k UEY ek a SHS 7]
< S ZAAY 4 9low %/%=+ TRP7F TRPE 3ot ovu RX W&o &
ZAS N2xE Y sHEE I A tE TRP X ¥ A4 4 glow, fasith(hold).
UEel A o] TX/RX B t-&/4d-&, UE7} UES] st o]+ RX RlEel] #3 B9 stdFda SHS 71§i N Ak
3 A%S 9% UE X 1S 243 4 glow 2/xE= E7F VB s o]k TX WS &3k Ay =
7ldto 2 3k TRPE] A|A|(indication)E 7|Z2 &9 Pz F=alo] ti3k UE X U<
3}t (hold) .

LTE Al=8 5L NR A AElel M gNBR o] 27] A&, 5, 7] aNB7F AFEshs s &3 47] gNB=e| 7] 4%
S 8l AR8ehE RACH AlEe thy 8258 ol8ste] 749 &+ A

R
%
H
=
e}
o r

* =8 T~ (cyclic prefix, CP): o]Z/¢k (OFDM) AEZHE Eojevs IHES Wolga, thekst At A<
= ZYal gNBoll w=ele= RACH ZElgliE ASEE e 59& ARtdel FHojsFs 93 v, =, A Ao
WHgel B3stes (P& A A7 A 9] IESo] 593 Aol AE3 RACH ZeE]EE°] RACH 415
8l gNB7F A A s RACH Z2|iE Zolo] &Ed3lis RACH 441 9% ol 50l dt}h. (P2 Holi= dnky
o2 HAY = EY deol(maximum round trip delay) BTt A AA AR},

%

S A5 AEHASES BF AEHI AT AU ZOHE, TePue o AL Y= 9

]
o [k
o
ko

* 7} AlZH(guard time, GT): RACH AWM A F ghBel 71 W RO ZHE HFE o] X dE o] 7] g\Bell &9
2+ RACH A1&7F RACH A& F%H(duration) o]Fe &0+ 21&d S FA L5 317] f18) Fogd +
PO 2 A, o] 3k Bt IEe 25 E AEshA] &7 wide] G+ RACH A5 24 GouA && 5 ).

% 62 RACH ZE|i 89 /x93 7417] 71% (function)S olA]g Ao},

EE %7] 2358 ZE3] 9& gNBY A|~® glo]wo] w3 A A% RACH AHYS E3 RACH 2155 AS
g\BE o] IEEZHE 9 AZES FAI8HA Hu}b. o\BE dvkd o g RACH 418 3] = 59 dA)d HAS
sJsttt. RACH Alsof tialA] CP= U st EY deo] o] o=z AAyH7] o, g\Bx= HU 2=
dyo]e} CP Ao Ale]9] e A Ho] AT 415 98 A Al (boundary) 2 A&



[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

S=54dl 10-2057867

AT FAE A3 AlFHeR AHstar, o] Ao RRE Al Aol st =
F(correlation)= A-83HH, g\NBi= RACH 415 9] &4 59} £3 do] JrE & 4 U},

QBT & "o‘}—t— B4 B70] Welvly gz gol bF WS A
258 37 gNBel Holo Hvl, YY) @B oe WFoEE Eoje
WA RACH Ja AL (S, PRACDS] & AES Saslor Bk, o
A5, @BE shtel Aol @ Wl tsMT RACH FAE FAT

ﬁd
op

ol
ol

RACH Zelge HES Adsl 3% 4 s a7 913 RACH Zeis = RACH #Hge] AAd dart
Utk 2 S gNBoll A Bl of-&4 (beam correspondence, BC)7F &t 7499 BC7F frashA &S A55 1
ko] NR Al2F, 53], Wxro]l Agd = = aF9 tigS 9% RACH Zei= B/E= RACH A& A
et

L 72 RACH ZE|iES FAlst7] flel ghBell d4d 5= Al (receiving, Rx) W& <A1 Zojt}

BC7F FashAl & A, SS =5l tiaiM RACH #blo] s AHete gNBi= SS 59 A% W WEgo=
T WS AT steee W o] ofstd ¢ lerng, vgrfe] el M F A WS v rbaA
RACH ZE s AES T3/ AEs= ¥ 2ES 3 5 =S, = 7(a)dd drd 2o RACH 2=
ol AAd & Ao, ke, BC7F A A, T AE £5(SS &)l el RACH #Aklo] F=H ] 37
ol gNBi= shihe] RACH Abddel thall SS =58 dEsty] s AMee W W&o ¢4 Wa FAdste] 1
ol dieiA Rt RACH Zej s HES wdshd drt. wehd, &= 7(b)oll oA EZHROE RACH Ze|iEo] 24

4 % vk

SPA Qe wish o], B YA W HE w3 % YA M (preferred) W I gNBe] BCo| whE
W 27lgelehs RACH 344 e) F 7bd %A ukedstel, RACH A5 2 RACH AHglo] Py slofo} @,

% 82 RACH A1& ¥ RACH A3} #&Hste] B o] Mol Ag¥ = §o&5S AYsty] fld =A1E Aol
o]3} & o A= RACH A57F o539 22 Je= A= + vk

#* RACH AFY 24~ (RACH resource element): RACH A 24-%= UEZ} RACH 215 & AFsts 7]E ©9lolth. ¢y &
RACH A}l 8452 747 thE UEEC 93l RACH A& dES H38] 2182 4 Jorn=z | 7 RACH X4 84 U]
RACH A1&o CP7} AdEth. BE 7+ A& S et Ba o] (Pol o8] fAS=E, GTE RACH A 845
7t = &g a3,

* RACH A-1(RACH resource): RACH A2 o] SS E53 dAduo] v AXe RACH A 8459 FJFe
2 ZoFITh RACH #AHdo] A&HA o= QIAste] dd s+ 45, RACH A 8455 ”}{}7}113 A& F RACH
A50] ztzt v Bl 23 AE dES e AHgE 4 oz 7h RACH A W) RACH A&l CP7} 4tgle
T UTE. CPoll o3&l A1z Aol ot As A& QH*O] WA E B ' RACH A3 RACH A Atolel GT& EZ 8
stth. ©F RACH #F9 sfuvto = "4 5= 49, 5, RACH A€o O‘i%x—uﬁi TAEA 252 45, RACH A+ H
o PUSCH/PUCCH7} &3€ 4= glomz PUSCH/PUCCH kel GT7F Akl == ot

#* RACH 291 Al E(RACH resource set): RACH At AEx A3 RACH AL E9] Fgtoltd, Mo th4=9] SS &
Fo] EAsta 7] b SS ESE 7—‘,*7L(respect1vely) ?ﬂ@% RACH AtgEo] X A5, A7 Ayt
RACH #ArdEeo] 3hte] RACH A AERE A" 4 vk, RAH ALER o]Fojxl RACH A4 AEZF
PUSCH/PUCCH®} 22 T2 Alset whd o e F4<90 RACH 29 AEQ] wpx| 2o GT7F AdErt. (T A oA
Fg vkel o] AT E HEeA] ¥E FAolBR AeRA FHA s F At (T = 8o W=E EA[EA
= ®2e

% RACH Z 2] 8E Wk (RACH preamble repetition): gNBY Al Wl A7dS 93+ RACH T &S FA45= 4
, 5, gNB7}F ARAlo] 4l Wl ~9d S s 4 S RACH Z|is 2 =

I BYE AT, T AB2E ENAY BT A2 A
| 2

29} o0 Aolo] (7} WA Sk, RH el G5 RAH 2l 9% Aolol GF BasA ek, olajel
B A5 WEE sbgstel ¥ owEe MuHn. dF Hol, RA ZelgEol ‘(P + e + Zelq)
3o Pelz PYHE A%, 7] RO ZRE ] T PREES FUL AULE ol Folxinka Ysel, ®
1=}

= 82 g\Be] #AolA H2 SS &55ol ek RACH A5 3 74 RACH A1 ol RACH Z2fqiEo] =A% Ao

_22_



[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

KN
wa. (BE Ao mE 2 =4
SS EE(E)(d], Al FHo] £& SS B5(E5))¥ ¥a¥ RACH & 3] Al RACH ZEJES A%
b, oA AdFd vlkel ol MZ U2 RACH A 84E F2 AE U2 RACH AYES MZ o & (B 9%
RACH ZE|4E Aol A2 4 St
% 9% RACH A9 AEE oAAIg ot} & 9(a)&= BC7F &S gh\Be] A “dell RACH A+ 2 27] RACH 2 &
o] AAY ZA9E dAF ola, E 9(b)E BOE FEF gNBY A Al RACH A 2 17H RACH A9 @2
ol A" BFE AAZ Aotk &= 9(a)oll o5k SS 5ol FE RACH A wiellA 271¢] RACH =Z2] i+
o] AE"E = Ak, = 9(b)ell 9t SS EFel FaH RACH A1 Wlell Al 17119] RACH Zejigo] dAFE 5 3l

shar RACH AH91e] &S ASkSHES RACH A4l AEZH = 95}
| RACH AH919) AHg/8F EEAS Fol7l AL RACH 49 A
YL RACH AHE S RICH A9 2250 98] AP A1E

SHAIRE &= 99} gho] RACH A& A= 4 EF"J% T EAZE 2R 4 g 1) BCZF fF&ESL SS =5
#Nell 38k RACH AFd o] =Als 9fell gNB7F SS &5 #Ne] Wao s WS JAsto] sAlss 45, dely =
= Aol M-S #1al Aele OFDM A& (OFDM symbol, OS)J SHA A o] WA E 7 fq1¥°ﬂ RACH A+ o2
%“;‘rﬂ T3 Ak Olﬂ«] A4 Aozt AR = el gl Aol TR &= 9(a)e] ool

B 8ol SS BE #1185 e f8) eNB7F Al WS FASH, 0S #4%= tlolH XHE 2 Aol Ad
fow AT Sit —rxﬂ@,ﬂ HASA k. 2) BCZF faskA ol g\B7F RACH #H 8.4 dloflA Rx ¥ 2=
Ads 3L o, SS &5 #1 EH%3}~ RACH ARl ws A= OS#l/OS#2/OS#3Q gAel gEFolA 0S Zhztel

r{o
mlo
—{m
HE

A Rx W= @Akl dolgl/Alo] Az s AlshuA RACH Ze|ie Zﬁ%g T ok, SS =5 #200 &
Foki= RACH #blell ot W 27+ —’FB% w OS#4ol fFsh= 7ol A Hlo 1‘51/11]0% Az} FAE fAE
W RACH ZeE i Al e R WaFo] stx] ehol RACH =7 ‘%E%% AEshs d SAVE 2S5 o

% & oH?éo}ﬂ —?4811 w+ EEe, e /\MEWOM g\B7h W @S
e AES 7L 5 =T G Sl 471 gNB7F RACH A4l o]9fe] BE 4l Al
dlolel B Aol LS fls] AHERE 7 Q=S ] s, OFDM A= Ak B (align)¥= 22 RACH A4
2 e ? EW, RACH #Hel 52 A7) RACH A& S dEs=

RACH 22| qi=2, = 1000 oAlel whep ghe], 27bx] W o= OFDM A& At ddd o At

& 102 RACH #he1e] A Aol w3k & ¥9S AWsty] f& =419 Aotk = 102 BC7L frastiA sh
o] RACH #k¢dell 270] RACH Al 247 d%d + A& 498 d=2 & slojrh BC7} frastd &> 49, =
7(a) T % 8(a)ollA] olAlE Hhe} o], dhbe] RACH Zeifo] s}l (Po} B9 A%3 ZeUisR T
e 5 oler, o] Afow olsle] B wiio] AHgw 4 vk, slhe] RACH Aol 3hube] RACH A 24wt
A% % gom, o Al olshel ¥ el 484 & Atk
1) OFDM 4l=& Z7A1¢k RACH A AAIS AR 7= MRS T shd(olst Wy D, = 10(a)el o€ npet
of, gNBoll ol RACH Z2|9% & 52, 7] aNBe] AWA, RACH T2 @ge] Hutss} 1S whedsjo,
RACH ZE]¥Ee] CP oo} Zyjiy deojs 43 F, o]5 o]&ato] RACH A 245 AAWTE gNBE RACH
2+ g (capacity) S WHd ko] RACH A3 RACH AHY) &4 2 AHdto] RACH Y-S 24T = ). a\BE
Axstel AHEE RACH AHIE Z47te)l ZAE dolE 2 Alo] M-S 98] AT OFDM A= (E) AA U3
Z=5 RACH A (5)S AR o A9, RACH AHE Frell= ¥l 73bo] S 4= Qlvk. o] ¥l 3k opy
A= AFsA @ ez 449 4 olvk. 22 RACH A9l W vEA P RACH A4l Q2o sfAwt ¥2E
2 (post-fix) 2 A@7t F7h2 A48 4 9tk Z, RACH A Wl RACH A 845 % A7 =w2leA 713
opA e RACH #HY) 8245 AM8dte] RACH ZE|9E8S Asdhs UEE A9 RACH Pholl E2EI 2 (post-
% P RACH AF) 247} o] RACH #H1 £ % AF8-3ke] RACH L] 1%
]

fix) Aes F7iste] dFstaL, 7] vpA9



[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

S=54d 10-2057867

2) OFDM A1 779} RACH A+ 7 = 10(b)ell dlAlE B}
o} zro], RACH A+¢ Z 7S OFDM A& ZAASH AAA717] 9@l CPA Zol 2 ZE|Ee o5 A, A
T RACH #F49 RACH #hl 849 47} ®igtst 4= Ql7] wjitel RACH Ze|iEe] Zol& OFDM Al Aol w5
of WA= 49 7] RACH Ze|isE o ZeiE Adxe 540 vid 9ol gtk 5, ZeliEe] A4
AMEEE ZC A9 Aol ® 40 yERd wiel o] il xle] we) 839 E 1392 AdllA dedl,
b _

B3
mlm
mQ
ﬁ
>,
N
rir
o
i
- ﬂl‘ﬂ
oy
:L
ﬂJ
ﬂod
£
o
ol
Loz
i
[\
rlr

RACH Z|i&o] Zo]E OFDM A& ZAACl w37 9l&) Zegie] dolg =48 735, Zads Algdxel 7€
ARz 5o v 9glo] v, webA RACH 2o o] Al #iL RACH A1 RACH #1847t A3
AW, RACH Ze]iEo] Zeol 117gsks] RACH #blo] OFDM A& Z7AIeh AH¥ =% (P dol& RACH Z|gE
Ee] AANA AR Aot} 7]9-= o] shedtth. S, o] WHE ZEgE Alf~o EAS fAHES
RACH Z2iE ) 7+ ZejqgiEe] ol aAstar, (Po ZolE OFDM A% ZACl 23 SHo 2% RACH A<
BAA, Z, 7] RACH A4S B3l A4/ RACH 2|89 AAE dolE/Al HHO W8 OFDM A&
=, AuF OFDM AlE) ZAAIeF st Zlojtt. o] 4§, oNBE U4 RACH A 849 (P Holvt 7] %% 44
%, U RACH =]t (Pe Holwt 7|95 HA)dAY, 52 EE RACH A 249 (P dol& A3}
A 71955 A5, ZF RACH ZE|iE9] P dolEs Ads 71955 44T 4 Ao, wA, odF5 59,
g\B7} OFDM A=5= 4% AIRE 9ol RACH x}% AAstes A9, 7] B (P ol Alf~ B Aol
& Uil T gl 2o st Ads BE ot dY RACH Z|UEe] ¥3E Lol g

Gt 5 qol(el, RACHE 19 20 A0l Aohziel Poja = ,
A7) S 0D H ] F AololA ) el i AolE W oGS 2 g s
Agwe 4 olth OFDM AREe) Qol7h mF 2e A%, B o] mE RO T PD ERe el
14918 Gol(el, A Aolel 10 AAzRE Yol oG dolysl Fol A% wlsk P Aolel ol
OFDN A% Zole] B wish 2% Aold Aolth, BE A9 S8 252 A&aha 47] 55 253} 427 RACH
Aol AFE RICH ZelABe AT o) B/t S oA wyol weh 54 dole] AAx(e], 2 A

A2)E ol gatol RACH TelQiel T3E 2 TedBE ART PE ) TePE T Y] T

WHE(5) Shell F7Fste] 7] RACH ZEiES A gt

2

W13 W 2% BOZE SRl ekl ghB7E Rx Wl 2AE S Tk Aol sdsA Aed 5 Ao W
o1k B 20 die BC7F FEd ol RACH ZejqiEo] shvhe] ZejdES 23ete IWlow 449 7
s/go] ¥& whd, BC7Y mlo} Al @2 Aol RACH 2 ise] e whag 2ostes 744 7heAd
o] k= HS A, % 108 Faste] Awe Wy 13 3 2= B fraskAl el gB7F Rx Wl 291
= Tt ste Aok kAR A8d 5 dvk. oE 5o, BO7F FrEskA %o g7k Rx W =70
S T8t gh= 0%011& “71 g\B¥= RACH ZEiEo] ZE|ige] whES ¥t Fez Zgs XY
(d, = 7(a) &2 = 8(a) )& AAste]l Ald ek, WY 19 FElE RACH A& Akl o RACH &
Aol EHE v RA PH NZ AARAE ¥ F7F 3 EAEFA F7ro0 R Hol RACH T dE(5)S
TUE AL, sz% ng.,j 29] SEfZ RACH #A9& FAd3ske] RACH |82 ZA7F OFDM 412 779 A3
vkl 73k 7] gNB7F A e ZF RACH A Wloll A RACH ZYE(E)S FYEHT 4= St}

2ol Ak A7) RACH A9 BF URHe RACH ADE 913} ALgHE i) £F F& dael L%
Yoz a

A
gHo A

RACH #tglo] Af3te T3k A9 o]9] 9 TquT ALE oy A Z& Aol A Ao A

&3t7] 913 Blojvk. e R RACH A& atelgh dlojE/Alo] g A a&4 AHES 9184, gNBE= RACH
Aoz dget xR0 daia W oW 992 A=A B HRE o] &ste dHojH F& Ao AYEs
2AZEY ok Frh, 3 UEE gNB7F of®l ©-9]¢] OFDM A8 @92 A58 S F3steAd 33 grs
Fgoan 47 R 7 dlolg] & Ao
AE-S RACH #tgde] &+

7oz dHolE £ dHolE AEdS HAFY 5 vk o5 Sl aNBrt
% %

AR GGl 2AZFHES 7] A T A el weE 5 9

f Y &% 8%

RACH AHglo] &gl AzF gool 2AZYsE 29, 2AZPEE ALE shie] ) o] Egulojol suz
o Aol @98 AHUe] AF Aol RACH AHe] Az Aelmtt Fotol shm, shike] RACH Aol tishAl

e #e Aol &Fel gD & Atk

gNB7} RACH At = ®leo] whal < 7t 997 RACH AFdo] shd= =] ¢F
2 AIZE ol A gNB7F UEAAl A& stddls AIE w9l AA 34 @8 -9, oNBE RACH AFdo] AA]3)=
AZE G A 2AEFE A £FS Aostar, ol9 #AHE HFRE UEAdA & FoloF st} o]t &,
RACH zbo] zpAehH= AlZE G GelA] ~AEF o AMEEE €58 rY &Folghar ol o]e} e FFA

ﬂd
tlo
il
ol
ol
ol
Q.
off
X,
ol
ol
!
=
=
@)
=]
>
0,
o,
i)
oft
o M
L



[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

S=54d 10-2057867

B 5o Aol Adel AEHs] AN B A welsol @ AlEe] itk ol =
Apgrse] wejofol #f,

1) RACH Apgde] &l &3l el shel vy &x& Aoshs 49

& 112 BC7F FaE Aol ek RACHE S5 (SL0Tue) Well Y &35 AAshs e A8 2ol

UBE A8 4uE B34 gNB7h AHS-aH: RACH A5l - :
G RACH A9 BT EFS: Hio) OFDN ABES Aol st Wy sRew Feld & vk 2
gNB7 RACH Aglo] &gl A7kl ~AZYe Fash @ U= WY &5%& TI1e] dolw a4 dlol
Zo Aol AYe Asdeh. st Fif(normal) &% T MY ERel ERkEE B, We ol
& B dlelE/Ale} Ade Aok e

S ARSI WHol=E IA S F AV & % ATt

%, OIS EA &2 WA o= vy &%

o o

mﬁ;:
IS
2

&%
vy &%
> A b7k AFRA dele/Ae] AY A%5S AAEYE
& Fa Agslor k=A% Ul ARaAE 5 ek,

onl

> B, UBE o 9 Avteles) A A%Ho ¥ F4S pasth of w, U7 Aale] @A) Aulzwma gl A
W W] ofi 53 253 Adso] Aol B FuE MBORE Aol Agugtia, A7) s A
3 v SS BE QA RACH AU BAE A7 9 Aol AFAor & Ao SN BT 2~
AW we S5 ol A7) B A W BARE S5 2SI A4 RICH Aol EANA S 4S5, 4]
UB: W EAA (mismatch)7h MAF Aow B & otk

Aglol T EEA tal b Aol v SR golshe S

RACH AHgle] sl &ol dish ohs el mlY &% Aelehs Ae shte) RACH Adle] A &% vl
B el vy SEEel EARe A ASldut JRdew el Afel @98 Sxol dal o
MY &ES 4oshs A3 SR £ LA AN e SUs S48, © 120 dAE sk gol,
RACH A& 2% Zashe Hage] OFDM AR5 A3l 0 A2 vhx Zzo] vy £%o2 godn. of
BS, BE ARHOR RACH AAS TS Hawe] O ARES] YFES oA hrolA AT AA
g UBlA eFolol @tk oF o], @Bt MEWS] WL RACH A9S EFSHE AAT] OIDI A REo]
oA Lol EAE A ANE S AL, o, RAH ANE EGAE A2l N ARE el 5
AP BROT s & U 4§ BYAE Y £29 AFE FelF FE Ak =@ 2AFY e U} o
F A9 T GRE FAN ofs v $RE B A/A ALY AEE Sk SRS PO A

0

5
sl F=olok gt} ghB= o= WY &
Aoz A Ak, RACH Apglo] & d 37
o(ell, A2 A Alell) 7] UENA L& —’F %DP =2, UE IDS’Jr é‘% 871 UESH 7] g\B7} &f-38tkal QL
FRE olgsto] Aol Azl qfHel osf AR vy Exo] 2AH= AX Thesttt.

rr u _1

3) BC7F frashAl fhobr i vk Fk Wl 27ido] sdy = g
&= 132 BC7F FraskA Aol gk RACHE &3 (SL0Tpe) Well WY &5 AAshs e oA 2ol

BC7F frashA @ Aol 9 A3 vhek o] gNBi shube] RACH #k<le] @3d &% WelAd $417]9]
et/ @t 28 =R BC7F FESHI RACH AHglo] e
ARRE Ao s 8d 4 k. o]E fEM = 12004 4
AFSHZl RACH Abel& EgHehs FHadhe] OFDN A=s2] kel tisi o 2dE ofgAl #3833 AA
° SS E53 AAHo] Aol dE FHE AL, o JEE A7) Be A
% S S g Al tiR AREAM o]8d 4 Stk o] A, VB ARle]l 2AlE
= v e Y E%E T odlelE/Ale] Ade] o Wiy Sxoll AAlEY | AdA= & 1290M
AL RRC A S5 FalA Abdel v of&EAY &2 gNBeh UE7F
gele qtAel el Jojd 4 9

=
[
£}
HT
E
2
19
o
E,
-
I
e
>«
X
)N
ol
Lo,
o
o
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[0148]

[0149]

[0150]
[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

S=50dl 10-2057867

> A UE7F ZRAE-2 2pedoA X*'“O}—L“ dlolel/Alo] Ade] A3E } o] RACH At HA= A5, 471
olg]/Ale] gl 7] RACH =+ o] Alzh °ﬂ el eld my sxos JEd F Ao, 2dd aAE-=
gl 2AEFola IE7F 247 2E-2¢ iﬂ] & T, 5, aAE-2Y AdSs T3 AEL dolH/ Ao iH
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4. Synchronization procedures
4.1. Cell search

Cell search is the procedure by which a UE acquires time and frequency synchronization with a cell and
detects the physical layer Cell ID of that cell.

A UE receives the following synchronization signals (SS) in order to perform cell search: the primary
synchronization signal (PSS) and secondary synchronization signal (SSS) as defined in [4, TS 38.211].

A UE shall assume that reception occasions of a physical broadcast channel (PBCH), PSS, and SSS are in
consecutive OFDM symbols, as defined in [4, TS 38.211], and form a SS/PBCH block.

For a half frame with SS/PBCH blocks, the number and first OFDM symbol indexes for candidate SS/PBCH

blocks are as follows.

- 15 KHz subcarrier spacing: the first OFDM symbols of the candidate SS/PBCH blocks have indexes of
{2, 8} + 14#n.
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For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3
GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.

- 30 KHz subcarrier spacing: the first OFDM symbols of the candidate SS/PBCH blocks have indexes {4,
8, 16, 20} + 28#n. For carrier frequencies smaller than or equal to 3 GHz, n=0. For carrier
frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1.

- 30 KHz subcarrier spacing: the first OFDM symbols of the candidate SS/PBCH blocks have indexes {2,
8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies
larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.

- 120 KHz subcarrier spacing: the first OFDM symbols of the candidate SS/PBCH blocks have indexes{4,
8, 16, 20} + 28*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, &, 10, 11, 12,
13, 15, 16, 17, 18.

- 240 KHz subcarrier spacing: the first OFDM symbols of the candidate SS/PBCH blocks have indexes {8,
12, 16, 20, 32, 36, 40, 44} + 56#n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7,
8.

The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to
For or for , a UE shall respectively determine the 2 or 3 LSB bits of a SS/PBCH block index per
[half frame] from a one-to-one mapping with an index of the DMRS sequence transmitted in the PBCH. For
, the UE shall determine the 3 MSB bits of the SS/PBCH block index per [half frame] from higher layer
parameter [SSB-index-explicit].

A UE can be configured by parameter [SSB-transmitted-SIB1], indexes of SS/PBCH blocks for which the UE
shall not receive other signals or channels in REs that overlap with REs corresponding to the SS/PBCH
blocks. A UE can also be configured [per serving cell], by higher layer parameter [SSB-transmitted],
indexes of SS/PBCH blocks for which the UE shall not receive other signals or channels in REs that
overlap with REs corresponding to the SS/PBCH blocks. [A configuration by [SSB-transmitted] overrides
a configuration by [SSB-transmitted-SIB1]]. A UE can be configured per serving cell by [higher layer
parameter] [SSB-timing] a periodicity of the half frames for receptions of SS/PBCH blocks per serving
cell. If the UE is not configured a periodicity of the half frames for receptions of SS/PBCH blocks,
the UE shall assume a periodicity of a half frame. A UE shall assume that the periodicity is same for
all SS/PBCH blocks in the serving cell.

For initial cell selection, a UE may assume that half frames with SS/PBCH blocks occur with a
periodicity of 2 frames.
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S oo, B dle) §5 2= AAF RACGH Aol

o4 Ahe] S B=o] shibel RACH Al7-F s
=R

o

A

=

:Iol:t
o2 orr

>
e
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0
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e 2
[H
i)

UO

714 =2 RACH AH1S ol A/ F314
UEo Al &&=}, LTE Al=®e] 73 e
7] dwZell, 7]A=o] PRACH A4 Hx ] =)
RACH #Fle] 9XE & 4= k. vbd, NR A28 7| x50 A 2 3o weha] o9} tfE2 Jelo Hr
97 3}, E3] NR A|~"oA] RACH ZEPEE =(high) 28 F354d i3t 7A4 (robustness),
21 7l 2719 (Rx beam scanning), TDD/FDDell UX|® A T2 o|FZ &S Zolo 7|& AAxE Helsla,
2 H AMA RS A3 7]+ A = st FHE AASRR, VAT F2 A uet
AlZE AL $1X 7wl Zh A shEde] dtk. gEo], NR Al&E A= vl 22 3719 thgre]
AS g Alz=go] 449 = Q). ol2lg 4 ZEHES] dol7t wig- Fobd 4 glow, A =
olol A Th4 719] RACH ZE]gifo] A%E 4= Q& RACH £30] AAHE Ao 7lsdlth. & B9, & 189
A

18 ule} 7ol RACH A7+ A+ AR} VR A Al5=

[ed
A, —(O

S

=

AaFw, UEE Al E=w3lelA

i
[>

=
=

o

2 2 g x O )
=
(@]
jms}

o

= 19%= RACH AIRF A ARE A3 Zlolth. RACH A1) AIRF A4l ¥4 FW., =, PRACH A3F A AR =

&3 2o Ane TET 5+ Ak
1) RACH 4-919] S5 3% 91710] e RACH 4-91/%%] Jeh= 912 F&, 55 7710 ot RACH &%l 917;
2) RACH 23 Vo4 RACH 2919] A k5= OFDI 412l $14);

3) RACH Alell ulgh elis E9(F, (P dol, AAx dol) @ AlAx Wy 305 9/me
X

4) =3 A3 o] Aejd RACH AHdES ARE o= 9 7| ddaAd gk 4
1

=
Foll Al A<:(consecutive)dHA] = 45, 24H74e] f1A] A&

x| o A7) o 7] RACH A Eo] AlZE F A
e AW, o2 5o, Zhzhe] RACH Aol W3k Aoid 9x S A 9.

S, O 7)o SS B2 AR RACH Ade] BU A7H/Fag AYS FHEHHE, EE W IS Ans
N A =pe AGsr] SeiA 5Le A/ Sk Aol didA o= SS EE53 AAHE RACH Aol gk A
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[0223]

[0224]

[0226]

[0227]

[0228]

[0229]

[0230]

[0232]

oin
1]

=61 10-2057867

£ ko] RACH ZEliES dAFsfok strh. ol& lalA 3kl RACH A oA o] & 7hsdk ZeiE A H
2E0] §S EE WHE vpolx &= vt Qluh. LTE 2 NR A&l ZdE AFXEL 7|2 Adx
& AR3te FE ARL, aga 7 FE ARE YA AR Aw BEAS Ze 3 zojd WA AFAsE
2 A AW AJA 2 Z‘-@’Oi T, o] o, Ade] &S Fol7] flal, RACH A wiellA ZEE
AlAz=9] g Wol Fr3y] fsiA v e RFE AdxrF 398 FE . dubdor RE AAAE
7te]l wzak & (cross correlatmn)o] <3k Hol®l WAo] gE & Auw AH AD2AT gE ARAE 7HY
WA} AFERTE vk, wgk, URCl Age WlaE Adolgh HdA Eoloe e W 54 o3 4l Alsvt ¢k
ste=, UECl digh Wl whaka) Arolgh Wl #efel diaixe alE AlDAE Zholl wal Aol 25 Ay #t%E RACH
T Aol & dFE FA Ferh. a8ER, 543 AR/ FIs A4S v e RACH AL EC] T
749, Z47Fe] RACH A2 7hestd 2h2 aal s 7HA e ZEPE ANAAER FAAHE o] b, wheF,
et AA] oo o], RACH ZE| & AAAEe] FE AR~ 7] FE A4 U £3F o] Bd 22 4
A AW AF2TE G AFEEY £2FoR FAEHE A5, $AH0RE 5d FE AFAE Y £33 o] WAl

2 ZEPE NEE 52 FY FE AF2 | A AW AE27F e ZEgE RS vE H, F,
shte] SS B53 4% RACH A5l dial qdH, I tFos A8 Aolgt FE AAL QluaEe] 3
2 ¢ Utk dE 5o, & 1990 dAE npef o] ZElE AlFEo] RACH AR/ FakrE Adel E7E ¢ 9

% 202 RACH ZE|HE A|d2=9 g o & UEd 3ol

w208 FEREE, it A/ Fukg Adel disiA, FE AA2R {15, 27, 127, 138}7F @@ H L, 77t
FE AAzo] e A Aw {0, 1} R &8 He] A {0 1, 2, 3}7F @3, o] wf, A7) A/ Fks
ARdell sl 5= 7ie] RACH Alo] &d¥= 739, N-th SS 553 AZH RACH =2l disf 0CC 1ej=9) &
A=A
Xt

g o
@
)

& o] Mdew 7A4E ZC dEx7 -4 5‘%‘”?51 + 78] ﬂELE Al {15, 2732 A E 5= RACH =g
Al AEZE dgEn. (MMD-th SS B53 AZ2¥ RACH Aol deiA e Fdd &= RACH Zeds ~
2 AEZE ddEn. 71452 RACH A UBlAl <571 9134, RACH A% RACH Z2]i& AdX: AES
T8t A% ARES deFan, Abdel Aeole el olsl RACH ZelhE AL AE o] RACH ZE & A

> 02

=

AxEe] #AE5 AAe. o o, *‘71 AbAe] geold TFH {0CC €, =3k Ho| WAl thalA 3
O RACH Zgi Alf2 Qe g F7HA71a, o s FE AdA OWME 71502 thd RACH Zg s
ANA2z Qers Z7MA7IT. = M%f_ b A ko] Aol W mAle] whEt 4o RACH ZEUE

A2 Qe vt FrbA
3. T35 =dAA 9 RACH A AA (Configuration)

PRACH A (Configuration) RACH A9l £ o] tist ARE AFdd 5 A
o] AUA &2 3o A, UEZ} PRACH AFE A% & of, A A2 gi9dE £ g

SE- S

)4

LIE A28l B718h A5k A2g BgEe] S04 A5Hn PBHE A28 B9ES A B
RACH A919] A8 928 47 A58 & Ak, 2o, W A9ole 578 457k A2y 9B F
HolA AsE Aol 14 &

w4 etk ek, RS A5, UE7H PRACKE AE37] 918 A9 25 ole)y
Qe Aol 44 2 & Ak, AR, Fus BdAA RAG A9 AN ATHE We] aTH

(]

IDLE 2=9] EE g 53t2 =, RACH A9 TJJrT AAel B3 ARE SS
L= g9z Aol AFEEe Aol £ F, Fu Euﬂ%ﬂ]*ﬁ RACH #H12 UE7F SS 555 HE3dhe=
SS EE i E o] A= ojof el RACH ZE|iEe] A voF PSS/SSS/PBCHA 15kllz TJZE F0kEs)
Ao A Fe 7T dF W, RACH Z s A EHQ%%% 15kHzo] HEZE Fukgal 17 of A
1.08MHz =2 A" 4 dvk. 2831, RACH ZejiEe] AF tdFo] 1.08MHz% 7-9-, 15kHz F-W+E3t 7+4& 7}
eSS EF] HE tEFS RACH HE e Ee] 4ufjolrt. MESIAE SS EF e F3k = QlelA RACH

qkeF, WIES) =7} PSS/SSS/PBCH7F HE¥ = SS &52] Hrell RACH A& AAsk= 5, 7] RACH Abdol ik
H= 8S 559 thgF 2 RACHS] thgFS 7|t s Ajadysfofof vk, o] wf, A AlAg) thgF2 SS
=

EEEEREEERE FE
4. AZ FYN 9] AAEY &
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[0233]

[0235]

[0236]

[0237]

[0238]
[0239]
[0240]
[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

S=50d 10-2057867

NR PRACH ZE] 52 #& 7C AE 2 AMgE =, 7] &2 70 Ald2s, 7F P 2 RACH Z 52 Hod A
AR Al B2 BES o713 F vk, o]Hd BAIE #dsr] S5k, RACH &% WlellA, v Azt
Sl Fukg Apedo] RACH Abelell &gk & i, gNBE= Faba 2k AR 9o, RACH &3%olA AHEH = AIRE A
o] & VBl &4 Fert gt

5. A& AR

LTE Al2=gjell A=, 6470 A|f12=7F RACH Ahglell &R, FE 3=(F, FE A|92)7F S99, A= axp
B 5HoR 8 te FE =g ARESH] o 4] FE =9 3 AIZE BHlo] iy QY2
A gt

NR-PRACHAI M &= A3t S4do] AA8d & vk, A2 waf 43 54& 7He AdL50] R ZiES 9
d WA @gE 5 dow, o7|A AR wak A #3 Hel v L (FoEW) 1A H Aa Ao oF)
Azt FE =7 SEEW, A Avs AR FoE 3 e AR o8 d9Ea, 4] FE I=
2 A7 A AME 2t &8 AZE #Hde] zeliE Yz visgEn

QoFabE, gNBell ¢J&) UEel Ald® s PRACH AA4& b delreee 288 5 o

- AR/ FIkE mldlell A o] RACH AR & s 2 (CP A& ARF 9 7C Alf2=e] b 314

- AAe AR RE 35 QEa (FoEw) Hu AW Q9 3 Ho] o

6. RACH A%} SS E5 Q¥ Abele] 44

RACH #H¢l R ol:= RACH #Hl W= Ayhel SS £5 827t Eghojof gt} o5 9lal, 7 Azshr] &
W2 RACH #H M2 dghel S B Qlulxg Aladdste glojvth, a8y, Alad® eHE=E Fol7] 9
& SS E52 Abdel Aol® S AFEske] RACH Aol W8, s fH o] disiMe WESAZ Alad
ﬂ% & Folok gtk =, SS BFol AlRF GoelA RACH Aol exbA oz wgd = e, sl A4

N

X

n b

o>

o,

=
P2

—_l

w2

’_‘ w2

1 el whet o e SS EFo] d4Eol dAed 4 vk, e Zhzke) §S 55wt
a5 QAuAE 71A 4 9lal, UEE PSS/SSSE #HZ38lil PBCHE tlmwdto =, s PSS/SSS/PBCHZE %38t
SS EE9] Y 2E /5T Ak, o]F, V[AFo] HE= AW HR= RACH AA AR7F 2§ E =,
’37) RACH 47 AR &= thgo] RACH #boll it gl~E, 7] th49] RACH #AHE& 2Helr] flsh du 9 7t
RACH A=} SS 50 dist 44 HRE 233t = 9]

A3k Ao Al RACH AFYS- UE7} PRACH ZE]BES AES = U= AR/ T35 AYez 343 Ad vzt
A2 FEsts AWolA X RACH A2 A7t/ Fubg Akd oz A ET, o]dlo| A= AIZF FoA]9] RACH S
olye} o]

b4 FolA el RACH #1A1& A 8] A% Wi Z]sdrh, 7leA shte] RACH A2 &t
AR, AIF Fog A% U RACH AHYES RACH A AER Aol vp rh. Al S
ofuel Fatg Foz AL 9le A4 7o) RACH A AEE dhbe] RACH A 5502 ot}

% 210 o AE el Pol, RACH A9l BEE RACH A9Z0] mo] Q= shbe AZl/Foke AR
lom, RACH AH) B ulel Zzbe] RACH AQe ARYFuE iAol elald AAHE nfe] Aduxs

A=

RACH #Hl £ ul9] RACH #AH JY =& B4 3o oJs|A @addrt. oE 59, F35-A3¢
F-Faae e WAl o2 RACH Ak el a7t Bojd = Q. 98 =
A WAle] 9, RACH A9 &3 ] RACH A E0]

- RACH =+l #0 (AZF, F3+5): (0,0),

- RACH A€l #1: (1, 0)
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[0252]
[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0262]

S=50dl 10-2057867

H A4 #2: (2, 0)

- RAC
- A

i

.

2 ¥yl os 2449 + gon, Fis & 2

714 RACH AHd &34 Az & Zdolo] ©9& RACH ZE|gE *
= E= 7F(Resource Block Group, RBG) ©<]ell

o] 4
o]o] w93 RACH #Hl thf (<] W1.08MHz) EE A
<]

A4 A998 5 9

g, UB7F 574 RACH ZiEs Aedomn Alzg Au A &%6}—5 B, T AL/ WlE SS B
= N Ew Alaw AR dEe] 542 flshe] the] RACH x} 50l A" = 9irh. 53], SS 559 7
F7F BE AS, 7] AFd vhel o] ko] §§ Bl sk RACH A B A&HA AT B

oy
o8t
ot
LU
~
[«0
Qo
099

Gz vlole Mulze] 2 Aokl A 4 Qenm, WEFAE A/FRSE Fom
A RACH A9 BHow AAsa, 47 A4E RC AY B 47e 2% @
Webd, B4l RACH A9l BEo] AAE 4 glen], zAzte] RACH AL 2% o

thA] @3, RACH #F) B=(5)o] AAE F7H(olsl, RACH A4 Fzh)o] shife] Alxel/A oo A4= 4= 3l
om, A7) RACH A& T3+ o)A oM l Fol RACH o] &A1 4 Q). & 22& ¥ 2o w}E RACH A
4 TS CAlgE Folth. WESLZ/NB7F UEA Al e F ok s AXolle= RACH A7 3kl deo], RACH #H4
E5(5, RACH E5)9 714, ZF RACH 559 914 5ol A& 4 vk, & 220 o Ajgl uke} o], RACH A4
TZF dl ZF RACH E5 b 7HZo] UREAA FXE 5 U}, d& 9, UIESA/gNBE RACH 85 #0222 5B 9
X MF EE A Az w©9le oAl Hrel e AuiA XE RACH 55 913 AREZA S FA,
RACH 2 3F ol A RACH E59] A% &% AdY2E 7} RACH 55482 Af4os d8E 55 9
RACH -9l E% o] RACH #hdvich 3ifre] AAE 7Hd % vk, o] 4%, ZF RACH AFdwlch RACH #-¢1e] 2
Rk 3717 s 4 9lem, ZF RACH Ahdetth 574 SS &5, CSIRS sty W Wt d4d
ATt olHg dA AAE AE A, 47 AF BAC dig HRE UEA AFHECh & 223 RACH A
U RACH A" AAL A8 Aoltl, 54 RACH A F7] ol RACH Aoz dokd 4 9= &3

sgo] BE EAGl oW & Qow, & 230 dlA® vhsh gol RACH AHele] WA Mmo] wekA A
A M5l dgdE 4 k. UEYA/NBE AlAE ARE T3 54 44 HsE ddo=z2H, 54 RACH

o] ojmF WA WIE/FI)E AEAE A 2FFE 5 3

Xoru o g Y o
12

UEQ) T+ UR Al RACH AH! E-5(5, RACH E3)9] 7i4= 2 RACH #HY B2 A1 A1 (o,

@z 2= 9 1:}_ HEo], UEIE 7} RACH A EFol digt ARE EA <d#E o, AIF FollA9] RACH
A AN, T3 Foll Ao RACH Aol #(NDHE d&#Frh. Nt 2 NfE RACH #H4 %

ATt UEZ/gNB= RACH AHl E5 ulollA] RACH AF Qe ~E8 RACH A EQ] AIZH/F3b5 )Xo ulabA]
Wagstar, ZF RACH A2 F7]/344 Wxs deFs JH(d, A4 WHE), dd¥s SS B £ CSI-RS
A Fo] Fus UEIA ZedFrh. o W, A7) ZF RACH A F7]/24 HE= A4+3d nle} o], RACH
Aol A wike] wEt AAE 54 AF HEE AXFoRZN dHE F 2

B3, RACH 2|8 & RACH At & A4E 5 vk, 58, Al&=gdA] e RACH ZeiE ¥ =
S TAE = o, FdHoRE RACH A 5 dddAs Fuksat 314, wks Sl 58 SdsHl
A|5kE, RACH Al &5 tell= =3 RACH Zelis 2US Aolsh/ d44d 4 gtk trt, 5 RACH #44d
E5 el A RACH ZeE]qiE9] why Sl wdah AAsAnt, sid RACH Ahel &5 239 Zbzbe] RACH #}
e M2 gE e AALE MRS ’éxé%] T k. olE 5o, RACH A &5 W Zh2he] RACH
APELS FE QY e =3 Hol(cyelic shift, €S) WA Sol A= thzs A44E 4 it}

RACH Aol Wiak Alz2ds wxlolA tha] Aelshyd, vES A= RACH ZEgE AFS A ARY/Fa 24,

=, RACH A& A¥she= A& 46@?‘%} olE 93, & TgellA, RACH Al 192 RACH A &5 914
229k RACH #h¢l =5 ] RACH }% gzl oA AAE T, ZF RACH A4l 1E He] RACH #Ahl 24 Rl
LE/F712 599 RACH A4 9WE Azl W@ & . F7H ez, MES s 7 RACH A= AHE
A RACH =i ARE UEoﬂﬂl Agata, A= Q= SS EF Qe E= CSI-RS ¥ HARE 7
Sk ol B, B= 54 st W wdel s RACHE skt 3w, AH8-S RACH AR/ 3k
A Bz gs Aol tiE RS A5 5 9, AT AL ol &l RACHE RS 4 Sl
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[0263]
[0264]
[0265]
[0266]
[0267]
[0268]
[0269]
[0270]
[0271]
[0272]
[0273]
[0274]

[0275]

[0276]
[0277]
[0278]
[0279]
[0281]

[0282]

[0283]

[0284]

[0285]

S=<3l 10-2057867
(1) RACH =Z&jsis X9 @ 4
- 839 Zole 71 AlAzol g ZeAE 9 4 A4S o

- 127 =& 1399 #e A4

l >
=
=
[d
ich
&
e
kel
2
—_
=
=
o
=,

(2) Ncs =4 H|E

(3) PRACH Msg. 19| Y-wWk&3u} 712 (Subcarrier Spacing): 2 HIE
- B6: 15kHz, 30kHz, 1.25kHz, 5kHz

- A6: 60kHz, 120kHz, [1.25kHz, 5kHz]

(4) B3} 714 (Subcarrier Spacing)S €8 PRACH Msg.3:

- B6: 15kHz, 30kHz, [60kHz]

- A6: 60kHz, 120kHz, [240kHz]

- AFFA Y E RE(L BIP) & B8 A9 vt

ofr

(5) RACH &3 A7 (Configuration) FxH

- RACH €% A A]: X H]E (RACH H¥t53} 72 (Subcarrier Spacing)el wa} M 709 Ae(state)E 7FAH, o}
2h4, RACH AIZF Aol diall M 7ie] AEl(state) S & 4 AT HolE HQ)

(7) RAPID = (Np)

(8) RACH A+l 25 (Nr) Wie] RACH 7+

T 24 B s s d5A(10) 2 FAFR (2009 FALAE UERE ES ot

Zd%%}il(w) 9 AR (20) & ﬂi 2/ oy, AT, WAA T8 Y2 F4 AZE Af e 4
g 4 2= RF(Radio Frequency) (13, 23)7}, FAEA Alz="l g F413 #AdE 4% ARE At o
22 (12, 22), A7) RF §%(13, 23) 2 W= (12, 22) 59 FAHLA TP oz A4, A7) FAHLA
£ Aot Hﬂxbw}ﬂadlimﬁA HAAQE T Holk s FYs=s W= (12, 22) Z/EE RF
FH(13, 23)S Aoete= A (configured) ZTEAA (11, 21)E 42 £33},

A1z, 22) Z2AAL, 2D A 8 AelE % Z2aRE AFT 5 A, J/FHHE JRE 9
Al AFE S vk MR 12, 22)7F ¥ RA 289 5 Aok

s

q40 v FAEA W 4% BEY AWl 28 Alojsit. 53], &2
AA (1L, 2)E 2 28-S Fd37] A 7—}* Aol 7lss FIE F ATk, ZRAXAN(11, 2DE FEEY
(controller), wlo]a 2 HAEZEZH(microcontroller), wFo]aZE ZZAM| A (microprocessor), wlo]IZ FAFEH
(microcomputer) To2% EH 4 Ur}. TZAA(11, 2D)E 6}E°ll°1(hardware) = Yol (firmware), &
ZE, Ex o5 A3t 93] FdEE F Art. FE=olE o] gty B wES FHIe Ayde, B
WS == 4% ASICs(application specific integrated c1rcu1ts) BE‘: DSPs(digital signal
processors), DSPDs(digital signal processing devices), PLDs(programmable logic devices), FPGAs(field
programmable gate arrays) S5°] ZEAA (11, 2D 8" 4 Urt. A, FHYoj} AZEY ]S o] &3}
E g S pEEE A9dE B dge v)E e x5S Sass 25, Az = 3¢ 58 $ ISl E

Hellojyp AZEQo7 42 & glon, & WS I ¢ JEF FAE FHo] BE AZEoE X2
AL, 21) Well 7Rl AY Wiz (12, 22)0] Aol ZaAAM (11, 2Dl osf &2 5 st

ZRAAL, 2DE S3How AEFA
=]

AL (10)9] Z2ZAA(ID)E A7) Z2AA(1]) E= A7) Z2AADY 9458 ~AZSHEZREH 2A25Y

Hoj Rz Af" A g/EE dolgo] sk /\@9] F53}(coding) 2 WH(modulation)E g F RF
TR AFgrt. dF E0], ZRAA(IDE AFstax) s dioje] 45 qriest 2 Ad 353,

HED, HEARY TS AAH K 9] #Holo= ‘ﬂ%@‘ﬂr F o3ty HolE 42 IEHER AHHIE O}D%,
MAC AlFel Alg3dte= wolE £521 % E53 Frleltt. 9 58S (transport block, TB)S o IZEH==R

_35_



[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

st ool eolelel P

1
}o(r
Lot
k%)
=
1V_‘
ky
i
o _I_4
r1r

)
ol
rlo
>
o})
o
=
C
N
Lo
2
> Loy
R

Fl~ o

it &
o2l
Lo
12
(o
fr
4
oX,
i,
_Q

A s 4l '&E}. 71

= all
oscillator)E& X&E 4 k. RF FH(13)2> N MWV, & 1 o3¢

A W 9l

o] 359l A

L ZEAARDS] Al

RF H3(23)& N

el Al etEluE E3E = glom, AU RF #9(23)8 4 etEuE Ea Al ANE 44 Fu &)
F W 33to] (frequency down-convert) 7]X1ﬂ1‘?%‘ MR Bt RF F51(23)2 F3 518 #3s 938 oA
dolgE 23 4= k. AV ZRAMCDHE 4 ¢HHUE ko] a8 A4 AF o] tE HE(decoding)
2 EZX(demodulation)E F=a3slo], WA= ( 10)7P 2 AFstaa P dolHE 548 5 .

RF #§4%(13, 23)& 3l o] <tHUE ulstt), QtelubE, 244 (11, 21)9 Ao sho £ wge] o A
Aldlel wel, RF F51(13, 23)o 98 XHEd ANsg F-2 dFsAY, F-2Z5E 74 25 E F4l8te] RF
FH(13, 23)0.2 ALdl= 715S A, ¢t otElv XEZ EEV|E gtk 7 Stelves S B

PN

"JEﬂUroﬂ A AY SR B

%

Z(reference signal, RS)+= F41%

W (single) T4 Adelx =& Ay
(composite) AEAA #AIOl, 7] FAFA (2002 stolF 7] cteluel W@ Ad
gk, 5, SHHIVE 7] <HHY 4
1 AdERY E5d F JES goldr. B9 HUE olgste] HeolHE sk
Input Multi-Output. MINO) 7]%5< A 93}= RE 51 ASo= 27 o]ake] otei}e} AA=
oA RF F4& EdAMZ AeA 7= S},

ool RE RS(13, 23)2 44l Wy As ixys xYed = g, d& o, 2
(13,23) % 39 dAH 7]5E & =

e
ol
o
il
l

5ol QlolA, UB: FeYAAE AN S4sa, 51990l
ro o] A Ee QoiA, aNBE 3T 3
o olsh, el FHIE ZEAA, =

N
N
fu -

oifl i

ol A
EdA 2 w2 E UE Z2A4, UE

1)
%

AL
&
N
o
ol
=

],

NN )

3
)
oN,
%
v

= UE7} RACH Aol o]§ 7Medh RACH &%l #3 JnE ¥l
AL AANFE ARZ RolA A%sta, A7) RACH &

. o] wl, 7] RACH Z@] B2 g\NB7} 438 PRACH 44 A

SR ], webA], RACH &3¢ ZolE g\Bo] Z2A|Ale] 93] #]A]
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