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o E3)

O el mEw, e 3 e BA AZgel gold WEND AEEeA Anzdasel Ba A
ol sol e AA7E BAS EFO.  A9E FUES sht olge] AureEel Bg AuAe
of oy THL VEAZ ALElNA] AFek AL EFehM, Anglelo] 2oy AL st ol A
BEAAE el G A Anglelel 2o de vehit. AR JHES UEQDL APRTH A
uzjele] 2oy FAL bR 48 AL o Tt

A gl M, 3 srle BA AZHAA MEAD AN Anzadse] B Ansee] 2doldEe
A7) A% FAE e D Y] dnee) AZYHT sht ol AnzaAdsel e Aol
A9 FHE NZAD QR ARART THY oA el ZRAHE LY F slom, A

A FelA, AFE BEFS AL 3 GUe BN ALYl glold UENDL AEEelA Aueee] B
Aol ado e A7) A% AFE Adbs AEE AR 4 ool AAHe] A, Ade
FeEe St olge] MuelgEel tg AuAeel 2sold FHL WEAD ALEN AR A% =
=g Egs, AuAeel 2solyd FAe st o] AnzaAs Az Hd AN AuAee] ol
2 e, d9E FRES YEAD ALY Andee ey TS R 4] A% =
=5 g wgad

9 FHelA,  oetle B4 Azdel glol EAD AEA AuLeelEel ta Anslele] ssel
2 AgAvY) A% A AeEt.  AYE FEHEE sht olde] Auzedsd ug AuAee] 2
o FHS UEND AUEAA AFE) A FEe g, Andelel 2oy AL st ol A
SEAUS A% A AL ARAAY SAIYE Sl A9 FAEE JERD AR X
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FA5d F¥dES == JHES FANY F= Ut
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Packet Data) o= A Hrt}, UTRAY= 3oie] CDMA (WCDMA) 2 CDMA 9] g& ¥y e ¥3d. TDMA

Eet EHP;: 28 22 A2E (GSD) B 2 7 7=
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g 501, 24) & + A o &M, Z1A= (105) & 747} sl s2, s3 B/EE s4o] MBI 2~

dlo]dell oJs] NR RACH Ak (152) ©] Msg= 1, 2, 3 H 45 74T & Ak F7HAR1 el M, UE

(110) =, shhe] F4l AlZold t& (A)EA A7k doldh HEAfeo] 2ufo]dEol o8, =24 Wd

Az e (PRACH) F4l, oS 50 PRACH $4l= (154) o 5 9= Msg 1& S 5 Qv dE =
£ %

Al f?}ﬁ] =g w7hA s12, 513 s14 5o ABFelo] 2uo]dEol ofa] (PRACH
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7} PUSCH 3! PDSCH E41& 918 &Lg ABuefo] Auoldnts 38317 “H—Er of LIEE &% #4 &4 a8
& M. e 7H/\]°ﬂ/\1, Folgh MHEIfejo] 2Ho]EL PUSCH B PDSCH 4155 A8l 42 +
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gk, 7)A = (105), ABEAE 4 AEXEE (170), H/%s= ABZHY HEIE (176) = ol AH

) Z}_Tjﬂol o R —_—
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de 5o, 7IA= (105) 2 MBZHY 0= sl ABIAZ ] 2so] gl ofs, *111&_?11%1 & spe AE
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=
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A, 2O dM2, g9E, B o5 VITES ATE = Ut ZN1A=E (105) & 9% ai%
(120) (& £°], S1 5) & Z38l =] WEHYA (115) ¢ AEHAYE += Q). 71X =55 (105) 2 UE
£ (110) 7o BAE 9 4 74 2 2ASHES 7Y T JdAY, Be 74T A7) (FEA]) 9 A
o] stellA B2 Fx Qo). ek B0 A, NHX=E (105) &, F4 E= 74 54 Ha59d Fx 9
= WE FAE (125) (dE 59, X1 5) A A2} (& Eof, Zo] WEYA (115) & &) AF ==
R AT 5

ZNAFE (105) & st o] 7A= eUES S8 UEE (110) 3 FHoz F48 5 9t 71 A =
£ (105) 77t 4 X]W* A2 g4 (130) o digk T4 AWEAE AT 5= U}, A5 oE
of glojAl, 71AFE (105) & Wo]lx E#AY xEold, FA 71X, dAla FAE, dAgs == BH E
WA, =B, elr=B (eNB), gNB, & =EB, & elx=B, dlo], e o thE AP Loj2A AHH
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7es XFskE A VeE F oSty e Qoo 23 ¢ AAY B ol T 4 itk LTE/LTE-
A/MuLTEfire MIEYZEC oA, F3d =EB (eNB) e §ol& gty oz 7X=E (105) & d9gsted
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£ dA~E LT 5 Q). HE AL mgh, 42 AYA 99 A
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St MM A 2/ WA ANAE ATT = Q). mHE2 S 93 eNB = W|IAE eNB 2 A=
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o] 71A=E (105) R MESA Frjet $AT 5+ 3le = st

UE (110) &= 3l olde] 71A=%E (105) % skt oo 74 4 F3%E (135) & FHa3tesd 449 &%
o}, T4 A dEA (100) o T=AlE F4 T4 F3E5 (135) 2 E (110) ZFE 7]#A= (105) o2
o €= (L) F+AE, =& 7|A= (105) 2ZFE (E (110) 29 v¥ 3 (DL) $AES 3 +5 o
R $AEL T3 oud g3 $2EE AHE e 39, 93 $AES =% 9w H3
FTAEE AHE FE U Zkzvol Sl ®A (135) & sk oo AFelEs EFY FE i,
A71A, Z4Zhe] AlElel= ] AgE gdst 74 VlsEe wE MxE gFe AE-AEdE (dF &9, A
ojgt FurEe] vy 25E) B FAE A5d = A Z1zrel WizE AsE Aolgh Ar-dlee] 4
A dEE & da, Aol Fr (dE B, Fx AIE, Ao ALE 5), W= FH, AHEA Holy &
S e = A A A, A B4 HAE (135) 2 (A5 E9, dHozd ~FEH (YEL
AREBEE) T B8 FEEY 2 (FID) e (dE 59, doE5A ¥ ~¥9ER AAdES AHEste) Awd
FEE2s (D) B2 AMgste 9 eSS 348 F= Qo). =z FXELS FID o sl (A=
o], Tyl & EIS] 1) E TOD o uis] (dE B, Zdd 7% B 2) 4949 = v ek, o
5 FEHEA, A FA BaE (135) & s o] HEEMNAE AYES YERd v
A FA MEYA (100) & 95 FHiEel dolA, 7IA=E (105) E&= EE (110) & 7IX=E (105) 3 (B
£ (110) 7o &2 F4 2 2585 NN ES QtEHY EMHME] 2755 AL H8 vheel <tHY
55 X2¥Y % Qo). Mo R Ee gHeR, VASE (105) EE EE (110) 2, FdaAu 4
ojgk Q¥ dlolHE wkEets e ¥ ASES FGESH Tﬂrv—%‘i AABES o8 7= Ade UF4d
g tsE9 (MIM0) 7[HES AL % Art.
A HES A (100) = vhee A5 T AeoEddAe 52, 5 Ao I8 (A Ee dE-7lE o]
o2 AAE FE JdE EAS ALY F= U T, Aol AXIE AlEe] (CO), AT, A
2 449 = o o] "ol "HAEIE o], "A"H ‘xHL*“fL

AT} , 2o BomA o FE whA

FE vk UE (110) = Aol JAS 9l vbso thewga CE 2 skt oo €4 CC

% A4S FDD 2 D HAIEUE 7Ha1<>1c I} TR ALLE £ QT

(105) 2 UEE (110) 2 ZH7re] Wao Ao 418 98] AH8E F Yx Mz (x = HEIE Jgol&9]

7HA1 9] AElo] [JAelA ERE Aol & Y Mz (& E°], Y =5, 10, 15, E& 20 Miz) 7148 =9 E
2

ol g3 = ). Aol ee MZ AR F= JAY JHIA 2S &= o, NPl 5y &
2 DL % UL o #sle] HhA A A = 9t (5 B, ¥ EAY 9 42 Ago]E°] UL B} DL o tis)
F= A8 ALIE JgojEe Zelolnzg] AXHE slglo] 2 3kt oo Axiv el dE

73
= zefolmg] Al (PAl) =M AHd = 9laL,
Aelol= H]74E1r11 A (SA) 24 AHd = .
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A FA UESA (100) = HE7F T4 ~FE- (AAY], 5 GHz) A9 §4 B35S S8 Wi-Fi 71
o wa} FFeE JIA=E (105), AW, Wi-Fi 7]1&] wet 538t UES (110), oA Wi-Fi 2HolAE
(STAS) 3 S2lehes Wi-Fi A~ ¥JIEES o] 8 T

IRy 91 H &7} Fabp A~ E-oA F
A9, STA & (152) 2 AP &, Ago] o] &7}seHA off

Hﬁ}@ A8k Aol E2lol Ad BIE
_/I:

o rz o

o2
% N T

(CCA) =+= 2]<= WX B4 (listen before talk, LBT) HAE -’F— =t}

F7HA o R, ZA=E (105) /%= EE (110) 2 HevE 3 (ml =5 mawave) 724 A H= NR B
5G 7l=d et 521E 5 9}, o= 01 mW 71 mll F3545 2/ & (near) mmWV S350
Aol FAE EFs SaFuE (BHF) + A7) 29 EdoAe gt F3k4 (RF) ¢ F-ioltt.
EHF = 30 GHz WA] 300 GHz ¢ H9 21 mrﬂt’]ﬂq 10 EEH e Apolo] s zh=rt. ol 2] gk <l A
9 !f‘ﬁlﬂra% dEn g aEA AdE FE Q. < mll = 100 BeHHY S ZkE 3 Gz o F3k
7HA] obej R g3 £ QlT). d& 5o, 2153 (SHF) W92 3 GHz < 30 GHz AbolollA] &7dslar,

Egk, AEEIGRA AFE FE Q). mfl 2/EE 2ol A S g9S AR e SAES A5
2 Fe AR &4 2 F2 HeE Zey. ole} Zol, mW 7|s=dl upe} &8k 71A=HE (105) H/EE
EE (110) & v$ =2 A2 &2 2 dAGE wAS7] 98 259 $AE8004 W IS o8d =
Ak,

T 2 2 #F=zxs9, IE (100) 7F 3 o]Ate] 7[A=E (105) I HAAES ngste] FA JEYI et o
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SSS0ol 10-2734242

210 oA, dE E9°], UE (110) & 3ty o2 7|A=E (105) o ek &84 WY dAA~ AHd (PRACH) FA1

Eolgt & 4 & A 1 #WAA (Msg 1) (210) & %ﬁ% T 9ot Msg 1 (110) & RACH Zggi& 2 (P
(Cyclic Prefix) & ¥3st 4= 9t} UE (110) & =3k sy o]Ake] 71X]=E (105) o UES] olo|dlEE],
= So Wy ANA-FH YELF A AEz} (RA-RNTI) & A|&stc). RA-RNTI= QA © 2 RACH =
gPEo] AFEE Al &3 WEEYE AAH.

220 oA, st o] el VA& (105) S EYA g™ Aol Ad (elE Eof, PDCCH) 9/%EE E84 b
Ba FfF A (AE Eo], PISCH) & 3, AP HA~ I RAR) WAAZ E= A 2 WAIA (Msg2)
(220) & %2180 2 M Msg 19 —O—DL% 4= 9o, |2 Eo], Msg 2& UE (110) & 7]AI=F (105) Alole] &

7} BAld ARREE AA A FA UENT YAl AEAE (C-RNTD, UE (110) ¢F 71X (105) ko] Aol <3|
ob/1E B AAS BAEY] 9% Bloly oj=ula gk (110), Z/%E UE (110) 7F g% =a-35 AY (UL-SCH)
S AHEE 4 Q=S UE (110) dA g9dE 27 A9S xdsts ¥ 57 A T sy ole £3s 4

=

230014, Msg 2 F2lo] $93sted, UE (110) & UL-SCH/PUSCHE E&f 7]A|= (105) o]l RRC 942 &3 wrAY
T AE A 3 AR (Msg 3) (230) & '6‘/‘\_5&‘:} o FEfjol A, Msg 3 & UE (110) 7} U EY I A4
do7) 9 o] HE YERE UE ofoldEE (IMSI i Ay zh) 2/ d4 gy g x3e 5 9l

240014, Msg 3¢ FAle Lwste], 71X (105) < Msg 3 (330) ©] 33004 AaAo=w A4 w, A3 32
o .

A2 AAE 5= Qe A 4 JAA (Msg 4) (340) UE (110) o $A18 4= i}, UE (110) & &
A g3 Ao Ad (= S0, PDCCH) Z/E+ 5894 b33 ¥ A (= S, PDSCH) & &3
Msg 4 (340) & 218 4= dr}. dE B9, Msg 4 £ E (110) 7} §% BAEdA AL&3517] 913 A28
A HES A 9] AEA (C-RNTD & 2388 5 9l

o] X %& U= dE £, UE

RE A=A, B (110) ZHE ] Nsg 1 (210) ¢ $A& ¥ -

(110) += 71A= (105) o 2HH Msg 2 (220) (%) & T AAY: UE (110) & Msg 2 (210)
5 dagshed Aud s= AW B (110) = Msg 2 (220) & Hadshsd ded 4 A
o

o
Msg 4 (240) & tlzdste=d AT % AV, E= E (110) = 4

UARE, gige wAAE FES e ol g Alupel o, RACH AAHL A3 Aoz 755~
%s & . wheba B fAlE NROIA A", g 2/ Z849 RACH xS ¢33 NR RACH 2=}
(300) & A|-&3tut
T 3% #FxEW, E (110) & 2 7129 NR RACH Az} (152) ¢ o TS Aghs 5= i}, NR RACH
Aaf (152) ¢ A8 ofelA] HdwH

@Al RACH H A5l A, RACH ﬂﬂAlxl (dE 5o, WAA 1, 2, 3 2 4) o dig AEFge] Ado]de 1
A=o] 9}, dE 5o, Msg 1 & (A AW Aol wheh) 1.25 Kz %= 7.5 KHz o ABAele] 2uo]d&
b 4 9dal B/HEE Msg 2, 3 U‘/“% 4% 15 KHz9 ABA ol Aol dS 7Hd & dth. A & ool
A, 71A= (105), MBAEY] Ade]ldd HAEIE (170), /e RACH T4 HEWUE (182) £ AFoldt A B
o] A#o]d 5ol 98] NR RACH Ax} (152) 9] AFoldh WAAES A 5= Qut. & E°l, NR RACH 4

ZF (152) 9] Msg 1 (310) & s11e] AE7f2lo] Aol el o 742 o laL, Msg 2 (320) = s129] A BA
glo] zdlo] el o) A= 4 UL, Msg 3 (330) & s139] AMBEAE ] o] ofs) +4d & AL, %/
T Msg 4 (340) = sl4e] ABAge] o]l o] 74d = 3t o] A2 NR RACH 2z} (152) ¢}
a8 B/ S °8 FANE F e 58S Aled.
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At aevh, AEd ukek o], Msg 1 (310) o F412 P 4eAd & fich

AR FHaol A, UE (110) & o]l $A19 Msg 1 (310) 9 MBA ] A¥o] Az} tfE Hue]o] Axoe]s
of o3 Msg 1S Msg 1 (312) 2A AEAE 4 Q). o2 Eof, [E (110) & Msg 1 (210) & $A1817]
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SSS0ol 10-2734242

(110) 29 ArIge] Aol E sl, s

Msg 1 (310) < HH?HFAOi 2Ho]d s1Eth 2 AEIg o] 2Ho]4 s20] o& Msg 1, & £, Msg 1
(312) & AFALS (& AZE ZlelA) o 71 X &7)7F St Msg 19 dd 4159 15 383
= UE (110) = Msg 101 ] A= (105) o AF3AHoE FAH ALY PRACH AEA A= ghAlof
T Argge] AHold(E)dd &) Msg 1S ASAE & AUrt. dE Eo], UE (110) &
Augo] zao] el o3l Msg 1 (314) &A AEFAIZE & AUrt. UE (110) = H%*J A% gHA el
W7EA] AEAQ AEA AlmoA Hop W@ AEfEe] ¥
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af, Msg 1 (316) & HWIAIAE (314 H 312) & $457] Y& AH&EE A8 plw < A9 3
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VB 9J& AA s dAE Egsit). d& o], ¢ <HlA, UE (110) Z/EE F-54 ABAge] HXE
UE (150) &= 2ol AwE niel o] NR RACH A=A} (152) & A3aske] #l 1 PRACH 415, Msg 1 (210) ©]
qEH el gvta 244 4 At

o oFEfell A, B= (430) oA, W (400) & Al 1 PRACH $A1Eo0] Ay#olx drfa AAs= Aol 3gsle]
A 2 Bl Ado]dd o] Al 2 PRACH $A&ES UERHE S8t dAE X3, ds 59, o
Fejoll A, UE (110) Z/%EE AH3A ABAgel HAIXJUE (150) & B Adg ulel ko] NR RACH 23}
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SSS0ol 10-2734242

et g 501, 579 MAAES ER2FH Hoje HENA dHEZ dFses Al 1 vAAE £33t
i, Al 1 HA A sk ool A qEAE ] Adolds T oAl 1 A B o iﬁﬂ ool o7 Eel4 9
a2 Ad (PRACH) FAlEel oi-g-3tt. e oollA, H59 wAAES YEAA dEE 2R E2 A
S8 A 2 WAAE 28etaL, Al 2 WAA = sk o] A MuAfEe] AHo)dE T Al 2 *1H7HEM Ea
Ho] el o]t PDCCH E= PDSCH S T Aolx shel thedt. e de, 5o MAAES IEE5H
HEAA dEEE AFs= Al 3 vAAES £3etal, Al 3 WAA= s o2 718 A BIeo] Aol ds
< Al 3 B *Jﬂ ol el oF =elA dEa & AE (PUSCH) FAlel th-g-3htt. e delA, =

Fo WAASE YED AEEZRE B A5 A 4 WA Egela, A 4 WAAE s olae] A
Auseel sseldE F Al 4 AuAlEe el el oF PICH Ei PDSCH 41 F Ao shfol

T 6 & Fxsd, B Ao st e whal SpSoll & IERFE FHAlsE A #Ed #y (600)
AEE dAss 2557 AgEy HF sl7]d ddE 5850 54 AR 2/EE A HEJE
o o8 FAEE AozA AAHAY, AHE D I FHES st HEDEE SAgE Fdo &3}
o WAEE = 9. EE, HE e ABge] AXUE (150) 7F U4 MBEATIUEES zh= A
omA AAEHAR, dqAlE MBEAXUEES F skt oS A3 AEMEY HAEXUE (150) EFH
25, A MBAge] AXUE (150) & SAFdn/I70 A2 449 5 ). ool A3 A
Bage] AXHE (150) Z/EE Yoo MEAFTAEEY Bty 37] dyd oo dHE =& HIJE
52 B3] Zradyd TRAA, EH3 ZragyE AZEYAE s TRAM Ee AFE #5701
T wAlEe] o8, B AuE AHE T HIEIJEESS F35] S8 5¥Hs AW st=do] AXdE 2/
EE AXES] AXUES] Qo] the x| o3 Fdd F= Ut

d Fejol A, EF (610) oM, HH (600) & HEYA A EZHE UE] thilt SPS +A4& EolA FAsE
GAE Z3st, o 7|4 SPS AL SPS-FA UE A AAl 28R (SPS-RNTD) 2 71438 E s, o
& 5o, ¢ ddolA, UE (110) 2/%E+ A4 AEAEY AEXVE (150) & 2o AHE $A7] (d& &
o], &= 109] $417] (1008)) & 8l SPS %l*ég Falghtt,

A kel A, B (620) oA, ¥ (600) 2 SPS-RNTIO Aok 7]1%3&}e] [Eol thdh &9 JHE URAH F4l
st @AE XS, oA @Y ARE AEAge] Ade)A S I dg B9, o
Fefoll A, UE (110) R/Ex= He4d AMBsgle] AXTE (150) & 2o AwE upel Fo] FAl7] (dE
So], £417] (1008), & 10) & B3 &F ARE FA3 T} A ool A, g FH= PDCCH We] DCIE §
3 FalEch

A FHiolA, 55 (630) oA, W (600) & AHAT ] 2do] Ao AHo]x 7]x3te] B o3& F4lst
= 9As £33, = So], o oA, UE (110) R/EE H3A4 AEAge] AXUE (150) & 2
Holl A npef o] MBI Elo] 2 o]y Ao Holk |zt FAIE = Q.

T 7 & Fxsd, B A9 g3t el o] ukal SpSol| &) EREE FAsE A #HEE wy (700) 9
dES A ERE7 AHE H S sl7)d ddE 5350 54 TAR 2/EE AAHA HEJE
of o3 FAEE AozA AAHAY, AHE D 1 FHES st HEDEE] A E Fdo &3}
o w349 = Y T3, 0 E HeA AEdge] AZXUE (150) 7F U MEPIHEES 2 A
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5 mAEe] o8, T AduE AHE T AXIEES 5y Y8 53] A" =] PEPE 9/
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