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3 Al A
9
AT 1
FA BAl Al B Ao B2 Wil glojA],

SCell(Secondary Cell)9] Hl A& 7x|3t= ©HA;

Lo

o

A7) A A= ekel AT emAEE el tid ARS galstal, 7] Al Wl tig

o,

B 7)zste] W

SpCell(special cell) % A7) SCellell BWP(Bandwidth Part) 9% 3 #A#HE elo|wr} zkz2 AR E | A7)
SpCellell wist efo]m 2L 7] SCellol] tighk Ele]™ F 7] SCellell tig lolHrt ;

7] SCell?] dtHAE Z8f d A~ 2 (Random Access Response, RAR)S FAlE= WA & ELosls=,
W
AT 2
A1l A,
213 Ay AN AYS g3 TH NE9 sEY A Ad 34

QW A5 23 (Beam Failure Recovery, BFR)Z
SAd 71zt 7] W A7t gAEHE, Wy,

7% 3
A&l lojA,

A7) B A=9) wiA H2 Ao (medium access control, MAC) AlZo] 319 AZoz2RE W Am X A2} (beam
failure indication)& G218t A7) W Asj7} A5, A7) 9 A Az 7] 28ke] doE A2 dAp

7F ESiAY (triggering) ¥, Y.

9l AFomRE Wol e JuE UM, P7] FAG Wl e guol )zstel W Aesta,
SEREE

271 EJAEE 7] SCelle] AEFEAE F8 471 Addg® ol 7lxste]l Y Al Ze]<iE (Random

Access Preamble)S A3},

SpCell(special cell) @ A7) SCellell BWP(Bandwidth Part) =933 ##HAWE golwr} 27 AAEW, A7)
SpCellel digh folw 2 7] SCelldll it Efo]lw F 7] SCellol digh Efelw vl Fohy|ar,

B7] ERAIHE 7] SCelld] atFHAE S AE A2 S (Random Access Response, RAR)S 2418},
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AT 5

Al 47l Slol A,

W 23] E5(Beam Failure Recovery, BFR)E 913+ de AA2~ x9S 3 S0 WE9 sy Ad 74
SAd 71zt 7] W A7t gAEHE, FA.
T3 6

Al 4ol QlojA,

A7) 249 wiA A2 Ao (medium access control, MAC) Al&Eo] 3¢ AlZozRE H A
failure indication)& F4lstd A7) W Auj7t ZAH5, 7] 9 A3 Az}l 7] %8t @
7} E8AY (triggering) ¥+, #A.

= XA =} (beam
=)

MM~ A=z}

7] & & of
2wy 54 EA A2E6A W A% B (Bean Failure Recovery, BR)E Falals Wl @ Ao g
Aol urk FAHCE, FA BA A2HAA A FRE melstel W Ad BTE FAsE Py o

g7 e

ITU(International Telecommunication Union)®A]%= IMT(International Mobile Telecommunication) >~ £
3 2 FF2ol daid Ageta glen, HolE "INT for 2020 and beyond"2F FdteiAE T2aWs Fdo] 5
A (66) B4ls g =95 I8 Folrt.

"IMT for 2020 and beyond" AlA AAEtE LTAITES =317 -HOHH 3GPP(3rd Generation Partnership
Project) NR(New Radio) A]ZE1& tvhokdl Alnbg] o, Av)A QAN #Aa)Fel A~ 334 S8 aeshe],
A= A @] 71l gk v 7 EE A (numerology) & ]°J 3t WEFo® =olE Il i),

gige] g
S dst = HA

Bowge g 278 Sgshs e AFstd 2500 gk,
wonge yas] EFE aestel W Ud) BPE Skt Bue Ased 250 o

B oo dl Au) BEE 93] BWP(BandWidth Part)el]l st Elo]HE #ojsli=d] E2o] gl

k. oju | SpCell (Special serving cell) ® SCell (Secondary serving cell)ol BWP =] gl elo]H
7V 242y AAEa, W A7 SCelle] digk ®1 Ao H-, Splelle] Elel™ % SCelldl] thgh Elo]H
of ot efolwrt FX=E 4 Q).

yigel g7
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3ltk. ' 7]A|=+(Base Station, BS)'> A= (fixed station), Node B, eNode B(eNB), A2~ EQIE(Access
Point, AP) &2 £ofd <9& dixl= & Jdvf. 3, ‘W (terminal)'-> UE(User Equipment), MS(Mobile
Station), MSS(Mobile Subscriber Station), SS(Subscriber Station), H|-AP Z~E]o]X (non-AP STA) 59| &9f
2 gAE = At

2 A, S AE BE FAEtE AL Y Ads SIA AR e JSE dE BE FAldte
g sttt o F 5o, Ao AdS dEdrte A2, Ao AEE FMA Ao AR Ee AEE A5
= AL oujgit. FASHA, dHlolH AEs dEsthe AL, doly S SalA dHolE AR EEs AE
£ AFdve As o) st
L 12 & A Ae8E F de A FA Al2ESE YEhleE Eden. & 1S FxEH, W F2E E-
UMTS(Evolved-Universal Mobile Telecommunications System)®] & +%U 4 v}k, E-UNTS Al2=®¥12 LTE(Long
z A4

Jo]= o= 3l olds X
n) 2 NR(new radio) & Zoj&= o
29 % 9o

=4
Term Evolution), LTE-A(advanced), LTE-A pro A]Z=¥l, evolved-LTE A]2=#l
on) =
o gAH= & F

3 = lrh. wdh E-UMTS Al ~E1S 5A) o] ZA4l w 5G(5th generati
ol ol e o X8 4 vk, &, E-UMTS Ala®l ofedst Alxwle] 7] %3}
dZ A et

old, = 18 Hxad, FA EA A2E(10)oA 71A=(11)F @2 (User Equipment, UE, 12)< dlo]HE T
Aoz F4 8 Al & . =3, A S AJAE(10)2 dEtH(Device to Device, D2D) E4lS A€
T .

A A A" A0 A 714 = (1) 714 5o A A vol EA8ks g2l Al 54 Fa d9S $38h
A A AE AT AT, V1A Tl oE AMujasE = AW AE Aol E(site)ThE BojRE RdE 5 9
o AtolE(site)= AE #5 Sl vl g5 (15a, 15b, 160)& EFEE 5 vk, AbolEe] 3=
AE 7}e A2 ohE AMaE shke g Ade 4 glth. 7hzhe] AE (15a, 156b, 15¢)E 71X (11)0] Aw s}
= dR g9gow FAd & gt

ZIAT (1) Aty oz b (12)3 FAlskE A4 (station)E 3}, eNodeB(evolved-NodeB), gNB(g-NodeB
L+ 5G-NodeB), BTS(Base Transceiver System), N2~ ¥ESIE(Access Point), FE 7]X=(Femto eNodeB),
7l 71 A= (Home eNodeB HeNodeB), "Hz#lo](relay) & 94 F4 & =(Remote Radio Head, RRH)G<| T}
Lol2 B F Tt 71T (1) @2 (12)3 FAlshes AdS gulats 3oz, ded dA 92 d45
A et Sl = a”éﬂ "ol g 98l 7IA= (1122 st A g},

G (12)e 2AZFHAY olFAS 7HE ¢ 9dom, MS(mobile station), MT(mobile terminal), UT(user
terminal), SS(subscriber station), %¥417]7](wireless device), PDA(personal digital assistant), HF4 %

9 (wireless modem), &t7]7](handheld device), AYWE]= Z}(connected car) Ao E ]](wearable
device), IoT 7]7](Internet of Things device) T TFE g0l B2 4 gr}t. =, 9 A BAS F3y5=

BAE ARIE Ao, He ANAZ BN LLv. 3, AlAAE Ael WA 949 BLDE F
Astel A Q .

R, A=) 5‘H“f ZIA=re] AlEehs AW A L] A7) /% §Y 7] 15#01] HE 7He s ARl

g oA 9 A ol wet wrpd, mjazd, mlolard, Iz, JEA F OFd go2 EH ¢ 9
. AL 7Aool Zﬂ% st FIkE e, Z1H =] AW A, 7IAF9 el 4 3 Fa¥ = W(beam), HE
= 7ATE AXEE &olm AMgE F O]D} 3 o]FHAZ (dual comnectivity) EE UsdAZ (multi
connectivity)®} #o] st ko] FAldl 7 | Ee T U oY VA= H dFE BAEE 4, s 2
o] 7} 7|x|=re] Ao e} MR T2 g2 B & U},

A d=, de] digk FARAAE g AaEdES A dAEsty A= § o] Fd(mobility) I A
AL AT 4= e 71AFE F 1A= (naster eNodeB) o2 A A& 4= v}, 3, A& dido] A 717l
FARLS AFeta FAxAd digk AE dFEE 5yP™eR FIdste /A=FE F 7145 (secondary
eNodeB) 0.2 A% = vk, F, F 7|A=& T4 Aol tigt Ao] 5 dF-E SHHow Fdsa, 45 A
o] AR F 7IATE B9 FEE F Adrt.

ok, F A= 2R 71115? 3 g 7|zt HEE VIATS AT B, e §oj2 gy

_6_



[0031]

[0032]

[0033]

[0034]
[0035]

SES0l 10-2477564

AUplink, UL)E ©E(12)oA 71X F (11029 BA = EA ARE gn|d 4= v}, P IoA $417]
= 7IAF(1D) 9] dFEEY § i, FAlE dd(12)9] dFREY 5 k. AFHINA FAVE Bd(12)9
IREA F Jx, FA7E AT (AD) Y dFES 4 A

g, B B4 A2="10) e AEEE v e VIRele Alge] gtk d 4=, (DMA(Code Division
Multiple Access), TDMA(Time Division Multiple Access), FDMA(Frequency Division Multiple Access),
OFDMA(Orthogonal Frequency Division Multiple Access), SC-FDMA(Single Carrier-FDMA), OFDM-FDMA, OFDM-
TDMA, OFDM-CDMA, FH(frequency hopping)-CDMA % FH-OFDMA ¢} & thfat ths A< 7190l Al&d 4= g},
ek, AYHEa AF 2 stFE A dAFele AR vhE AE AFEste] HEE = TDD(Time Division Duplex)
Hol AgE & . md, 4% 93 A% @ S@WI At AR gE FR5E A AfHe
FDD(Frequency Division Duplex) ¥2jo] Abgd < vk, ®3, M2 & FieE AMEets FFE= 45 2
sl g A5 AMZ UE AI7FS AFE5e] A%5HE half-FDD 92 So] A€ 4 g},

3h7] 3% 12 & 3 ddste] ARREHE ofold o dnt. ow), A o2A, x 14 JIAE" &5 LIE,
LTE-Aol A A== <o} 5dE 4= ). ®sk, A o224, 5}7] & 104 ghBE LTES] 7|A=r 224 eNBS}
T s AAE F Aduk. oW, 7A = JE3 g\NB 2 eNB %— Holw o styE AT & 9}, s

M= Aol He = 71A=E g\BY eNBY 4 low, A

71e]
=3 AAdz F4H

- RRC: Radio Resource Control

— MAC: Medium Access Control

- RLC: Radio Link Control

- PDCP: Packet Data Convergence Protocol

- SDAP: Service Data Adaptation Protocol

- RAN: Radio Access Network

- gNB: g-NodeB

- RNTI: Radio Network Temporary Identifier
- eMBB: evolved Mobile BroadBand

- URLLC: Ultra Reliability Low Latency Communication
- mMTC: massive Machine Type Communication

- HSS: Home Subscriber Server

w3, NR(New Radio) A|2=®lo 24 NR F9 =2 (numerology)dl thalr A&dhd. o
Alz=’ol AAE 984 ATk B Aol Y 2 EE s 724 84
FAE ouE 4 k. A o2, 3GPP LTE/LTE-A Al 2=®1e] FHERA & ABge] ~
MBSFN(Multicast-Broadcast Single-Frequency Network)2] Z-$-olli= 7.5kHz)ol 3T 4 Ak, ofwtk, A=
Aol zuo]dS shvte] A dd ¥, wHERAGE &ol7t ABAge] AHo]Avhe AgHoR ou|s
AL olyr. wHEEZAE ABEAEe] 2Ho]dT AR AAE THE(Ee AEAE 2do]dS 7dteR

==



[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

AA=EE) C(P(Cyclic Prefix) Zo], TTI(Transmit Time Interval) Zo], 2749 A H#7F WY
OFDM(Or thogonal Frequency Division Multiplexing) A& 7§14 2 3lube] OFDM Al &o] Fdo]lAd F Holx of
= sl oS EFEtE gud F Ak, F, AR tE wHEEAE, MBI AHolAd, P Ao,

o, &l AIZF 7+ U9 OFDM A& 74 2 3] OFDM A& Falo]ld Fo Aok sk o]io] o]k
#e 7= A 7)xste] AR EE 5 QT

[e]
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fr
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<
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]
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>
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ol
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o
o
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Y
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Ho
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w
[ep)
g
av]
=
(=]
>
[
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)

A L =] ot

E2AE st vk, Brh FAAHSE, dAEsE T SA A" | EEAEE, "INT for 2020 and
beyond"ol A L7k Htp 2 Fubg =, Hup wE oy £, Hu B2 XA S8 Xdar] oy o
woll, M2 THERAE Aosts 2o 48 & Y.

A o &, NR A|2¥e, 23S 1183l= eMBB(enhanced Mobile Broadband), &4 7o Add AXE 1
8= mMIC(massive Machine Type Communications)/uMIC(Ultra Machine Type Communications), AA]91&
3} URLLC (Ultra-Reliable and Low Latency Communications) 52| ojZg]7lo]dS xQst 4= v}, 53],
o2, URLLC H¥ eMBB AMH|~o] et 4 Z#<(user plane) #olEAle] et QFAEFS AMEFE 5 of A
0.5ms¥ = Aok, wF, AIFLEA B FFA EFolA 4dmsd e, o= 3GPP LTE(Long Term
Evolution) %! LTE-A(LTE-Advanced) Al2=%¥19] 10ms o] #o]®A] QAL el w]sle] Ahdsh #lo]dA] Fhael o
gk oY Tt

ol9} ol thaFdt Avg e B vgFd S TAES el NR AlEEelA FRA1717] e thdd wHE
EAZ AYsle Aol 27", E3], 71£9 LTE/LTE-A Al2vlolA dte] AMBsfzlo] Ad o] (SCS)S X¥

= A3 g, ¥ael 58 Adshs Aol av® & vk,

(<3

9] SCSE Adshs As TEehs R A2ES 93 AR prERAE, 71E9] 7000z Ei= 26z 59
T3k W9l (frequency range) Hi= FHE]o](carrier)dl M W& tgEaS A8 = ¢l

s A8d & Ark. A oR, 6GHz =& 40GHzeF 2 Fuk W9 B Aol &
& 7PEste] SCS7F thEAl AAE e ARk, 2 JiALe] WS ool AR = AL
A SCSE AREHEE AR E Fabe gl whel A AAE F olew, ded AAdE A I

w3, A o2, NR A2¥oMeE =& Jiglo] F3<(carrier frequency) Aol A= & HA=R-£2
(path-loss), #o]=-#8-(phase-noise), T3+ QS IZ A (frequency offset) 59 A ¥o MY A4S F&
szt 713t AE, WY A A (Random Access) A& W BRI AE 24 (broadcast channel) o EH4:9]

W (beam) S B8 AES #stal At

T3k NR A"l = FE S Z (bandwidth part: ©]3} BWP)S zasta o, 4 o=, ddo] A5 H4
A& FdstE A5, ARREE T digde] AR gigERtE §5E Zevt gls & Aok, oW, FE
HHo A, YHEHS AAY ggFEt F2 dI9Fow FAgE F k. Aed g% FI A=
ol5" 4 Ark. WS, OFDM Fubgte] tj9gF AA] WA"E 5 k. o= AW WA Fu4 oz J
EHgtor AHold 4 9lon o] FEEYZE(bandwidth part: ©]3} BWP)2t XA ¢ o}, ok, A& &
ol® A= AL oy, FEAFY dAgEFE Agste d9od sdaA A&H + vk

o A=, & 2 BIPE AAsks WS Uk Edolt. d dz, & 28 Fxshd, ARAS s
T= vo] BIWP(210, 220, 230, 240, 250)= +4d < Aok, oful, MWAde] BiP= 7]x=ol ofs] wae] &

o] AZ oE Bipel digt JR7F 4= o

o}, wpEbA she] BIP AR e AgEa

oA o=z, Aed 55 A9 BiP 74 T &35 =

BiPE 43t & 4 Adv A5, 7IAFS dd a2 HAd &3 BIP /i AEE &9

4= 719 BWPE SAlol 43 A7 2 k. E3, A oz, dide] Muae] MAH Hg-, 7|AFORHE
L sk shuke] BiP7E Edskd 4 Qdth. ojuf, whS Al

b
3

Stz @4 5+ Ao o, gl st ol
a 2

=
ol
o

o] AladEe] flolx dad Al &k
7] AESE 9T 5 9lon, 9 27 HEA 24d5tE BiPE o83 4 Slvk. 3, dEe] JAFo®m
FE @ A AEE FA1E dbA] 7] 9 F(initial BIP)E AMEE F 2

=N

o] 7]E S Z(default BWP)o] AAH=E 4 Q).
fe1s o

=
Ack. £ HOlE} 4 4%, wne JEd

2=
T
E, wdo] NAFORVH WE FAL ST o] F,
2 &)

=
7] 7% geEe gugosn Fe geFon 4%



[0044]

[0045]

[0046]

[0047]

718 AgE5S GAsA ez de] wiE Y ARE 2 F du. BF, A dz, @ V]2 tfeFe] 4
BAEA & A5, @RS edY FHo® 7] g9 F(initial BIP)S AHES = slon, dad A= &
A B

weoR

=
= o
&S AAehs 49 39 5 gloh. shrlolAs FEd BiP 2913 o] BAshs st dis) Meditt.

NN apspel wel ware] AL BAFEC] Yk BIPE WAT & Ak, wde] F4sE BIPE WA
24 S A9, A POCHE B8 29380 o BIPE dE 4 3
BIP 2914 #2 4ug B BIP 294 549 493 & o},

we, o d2, &3t “BiPlnactivityTimer” + Zbzbe] AwWAwigt #4449 5 ok, ojd, ¢
BWPInactivityTimer” ¥ ZA3td BWPE v|&A3147]7] 93 Blo]lmd 4 lon, A&dt H3or 34w
etk &, 3¢ 9IS st Brolw= &St “BWPInactivityTimer” & 4 th. 3spr]dAe Awe

=R,
Ho = 93] “BWPInactivityTimer” = A A S}A|wE, o]of A A Y=

°

o, e Blelwr wrEEE A9, 9 dA 248k BiPE vEAdsiA71aL, 714 BiP(default BWP)E
AL . F, 7] BIPE A9Ae] FAE S gk, EE, A o=, FEd vle] 71 %38k, ke
7] 7 A g @22 %7] BWP(initial BWP)2 =T 4= Qo). ojw, @ A<
F 294 4 Be F& %S vUHYTORA WEHY ARE Y 5 AT B, AET goln o
Az g AN 212 ) & 29 2 5 Atk S, sl]eh #Zo]l o] @AdstE BIPE fAdoF b=
A9, GAdste B/ v S EE S BAs] 8 Etelw vt AR i AAAE ).
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- PDCCHe]l 7128ty &3Fga &3 =& Y33 2dE $4
@2to] PDCCH order® 31333 ¥ (downlink assignment) =& A4 A
I E(uplink grant)E FAIH F$ole $54AF dHolE7 EAdtE

e, AA 243 BP $AE A9 Holms A/ANRE & 9

- MACPDU A% Ex $4
o] FAE AP W E(configured uplink grant)o]A MAC PDUS
AFsAY, F49 sl3¥=a 2 (configured downlink assignment)ofA]
MAC PDUE <lste A%, 4AE 433 2WE(configured uplink
grant)?} HAY dFY3 L (configured downlink assignment)el A=
o2 PDCCH order <41 §10] MAC PDU $54lo] 715d 4 loh. wehA
Bt 57 B $5AE dolErt EAdTe gudet, A 43t

BIP 48 $I5 ErolmE A/ANZLE 4 Aok

- BIP 29198 93 A
BP 293¢ F¥st Zfdt A2 293 BRI Eolng

Az/AN LG 5 Aok,

s, BWP= Fobas LmwllQlolA Abgshs Fuba W9 A7), M
271 % ARE ErQlel A Afehe AlRke] A7) F Aol of sy ool vEAl AAdE 5 3l
= 29 Zbzhe] BWP(210, 220, 230, 240, 250)¢] F wieje] A7), AMHAfE] o] 2do]y A

A7) BIP 74 ARl V)xste] AE tEA AgHE AR Thest, At AAdE dgEA

H
e
1o
£
fu
i
[\
=
ot
BN

Ztzke] Bipvith Y Al Aslo]l pAE 4 vk 5, Zhzbe] BiPrith ®liEl Al Apelo)

Fystax & wf, A DAdstE BiPel FEE WY A

- ] 2222 %7] BWP(initial

BIP) 2 2913 ste] di| AAAE AR 4 vk, Bu AAsHAl=, ded vkek 2ol x7] BiP= 7] A&
[e]

=
(initial access)& #lal A2 < gl=wk, 27] BiPell= @4 @7 AAlx Aol 749 4 vk, wehA,
wo]l &AJste BWPolA ®E Al Aol fles Slshs A9, ©Ee W Aladdgle]l 27 BiPR

sg1gstel AF A4z AAE 9T 5 ek,

EE, 9 dl®, N AZGNAE B Wl olgd 4 glrh. olm, 9 =, BIPSH Bl W welstel 4
S8 WY Az AT FAE S ek S0l BIPSh BRe) W wel@ NR Asgel Aol Y o
of hal ek FAHoE New,

U A2, WY AAzE wel /AT AL As) e BAY ek o, AY AAsE B

719 Ay A2~ "2 (Contention-based Random Access)™ H]ZAA A A2 "2 (Contention free Random

_10_



[0054]

[0055]

[0056]

[0057]

SES0l 10-2477564

Access)oll 71x3le] =34 4 U},

TAAHoR, AA 7 WY A HAL gdo] PRACH(Physical Random Access Channel) Tz gES A
o 7AToRE AFFoEN HE A=E €9 F Uk, ou, e ZIES FAS 7AFS SH°

RAR(Random Access Response) HIAIAE FAd3sto] wdolAl dEE 4 dr). RAR WAIA o= @29 TA(Timing
Advance) %k, W A2 ok AEE dA] @ 2AHEZE(TC-RNTI, Temporary Cell-Radio Network Temporary
gk dEea TWE(L grant) s°] EFE 5 rh. whdo] RAR H
H AFo] 7hsd o k. oW, wido] A&gH I dHeoly AFES F

[e}
G=A18F TC-RNTI @+ C-RNTI(Cell-Radio Network Temporary Identifier)

-

E
E XFstel AEE F vk, 71AFe e TC-RNTL B C-RNTIR 93 A3 5 9ok, 71458 4o
A=W TC-RNTIE C-RNTIZ WAoo 2H dHy A2 dgo] Suva, o] 7[X]xoz HEd 4 Q).

T3S Aeg Ay AN dxE e Edoltt. E 3% FESW, G (E)S WY AN 2718t
(initialization)& g ¥, WY AA= ZE A& (preamble) S 7IAF2E AFE 4 JUH(S310).  ofu,
d o2, Wy AAx %78 PDCCH A A](order), MAC(medium access control) A]E.#o]o](sublayer),
RRC(radio resource control) AX.d@o]o], &2 AZ (physical layer)ZFE 2] WA (beam failure: BF) A|A]
(indication) el o3 a4 & Art. 4 d=, 37] & 4= WD AA2=9 FAAD DA(cause) T o[HE
(event)ell 7|Wtsle] Wy AN 2~E EA(trigger)dts Aol uigh g #AL = drt.

d d=2, 3 38 FXsHH, o] 5 AHAA HE HJEE WA A, HMEYIY AE5SE 8Hs=
RRCConnectionRequest” °l 7]x3le] #H&8] W AEl Ril(regular buffer status report: R-BSR)7}

freEw, ol& 3] WY A= HAE FAd ¢ vk EE, Wdo] dAHoR T HES AME BT
olZ A A3 93 HAE  “RRCConnectionReestablishmentRequestol] 7]%3lo] R-BSR AFo] H== + 9

o, olE 3 AHAAx~  HArr F¥E 5 Qdrh. ®EdS, d=onel ASoe “

RRCConnectionReconfigurationComplete” WAIAE Bl 7[A]=o] Asl7] YA R-BSRe HAgo

olE Hdl WY AT FE 5 ok, EI, S A AE, A %

z3to] WY AN27F FaE 5ol =, A o=,

7F 3= = Qo o, dEe] MAC AT ' &
o

Nzstel WY GAx AAE Fal W Au) 2w

o
H

2
oy

Hd
X
Rl
ol

of

B
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[0058]

[0059]
[0060]

[0061]

SES0dl 10-2477564

Event Initiated by Note

initial access
MAC sublayer RRCConnectionRequest triggers R-BSR
from RRC_IDLE

RRC Connection
MAC sublayer RRCConnectionReestablishmentRequest triggers R-BSR

Re-establishment

Handover MAC sublayer RRCConnectionReconfigurationComplete triggers R-BSR
DL data arrival PDCCH order NW triggers random access
UL data arrival MAC sublayer New data arrival triggers R-BSR
Positioning PDCCH order NW triggers random access
R-BSR triggered by
PSCell
RRC sublayer RRCConnectionReconfigurationComplete does not initiate
management

random access in PSCell

STAG
PDCCH order NW triggers random access in SCell
management
Beam Failure | Beam Failure indication BF indication from a lower laver
On demand SI MAC sublayer RRC trigger R-BSR

w3, o]F AZAS ¢33 MCG(master cell group) B SCG(secondary cell group) W¢ SpCell (Special
serving cell)& A3+ SCell Aolre AP A2 Axles HZAA AP A=t U9 5= Qo). o,
SCell ZFellxe] #E M= PDCCHAl oJaA AAlE = vk, A o2, AY HA~ Hxp= RRC A 1EH S
3l v AAE gt vzt FE Ak, gEkA, RRC A8 E S Bl 3 49 #E HHE] A}

Aol ddoA A&ad +

BT} AAelE, Bue w9 A4S 9§ PRACH A9 “PRACH-CONFIGINDEX” s}etuleje] 7]%ate] &9l
sk 4= 9o}, Tdk, whd2 “RA-PREAMBLEINITIALRECEIVED TARGETPOWER” ol 71%3le] AEste Zgl gL theh
Z7] Ag9S A4S F dup. =3, e “RSRP-THRESHOLDSSB”  S}&}v]E]E 3] SSB(Sync signal Block)<]
RSRP(Reference Signal Received Power) #S 7|02 dAdy T gl x1y 2 ouArs MAdd 4= 9t} =
3k, wke “CSIRS-DEDICATEDRACH-THRESHOD”  s}elw]gle]l 7]%3ke] CSI-RS] RSRP #< 7|Fo = dA3dE =g
dAE Y Qg xas HAEls £ Q). T3k, whge “SUL-RSRP-THRESHOLD”  wheju]g]ol] 7] Zx3&le] A Ele SS

_12_



2= 2 g$¥E PRACH A¥S 943k RSRP Threshold® ZAAT = Advd. T3, @S “RA-
PREAMBLEPOWERRAMPINGSTEP”  s}&}w]Elo]l  71%3}e] power-ramping 842 AAY 4 vy, =3I, “RA-
PREAMBLEINDEX”  dhe}r|Elo] 7]|Z3ate] WY A2~ ZE|fE 925 24  9lvd. 3k, “RA-PREAMBLETX-
MAX?  stetulEe] 7] xete] Hd ZEQE HAE FE 4 = ATt

[0062] [ 4]

o
i)

d9g A e u Note

Prach-ConfigIndex Zz]gE

oL

%<& 91§ PRACH A9 o] 87153 1§

e

ra-PreamblelnitialReceived TargetPower x7] T ¢E A9

£7] Az1d E S (sync signal block: SSB) RSRP #< 7|02
rsrp-ThresholdSSB

=4

dad =FE A R Ad2 A

CSI-RSRSRP #t& 7|€o2 438 ZgE A # d9=
csirs-dedicatedRACH-Threshold
il

an RSRP threshold for the selection of the SS block and
sul-RSRP-Threshold

corresponding PRACH resource

ra-PreamblePowerRampingStep the power-ramping factor

ra-Preamblelndex Random Access Preamble index

ra-PreambleTx-Max the maximum number of preamble transmission

[0063]

i

[0064] wsk, 7t F7] Al1d S5 (sync signal block: SSB)¥ XZE|HE AH AY/AY 2= Alole] W= &AL} vg] A
49 4 Qth. o, SSBeF ZERE A Ah/AY =t Wgo] v AAEo =R wela ZF SSB whrh
Ay [e)

ZHE IHS msgd (message 3) AFES 3] &75HE AIFLEA AHY A7E 7IA =] Fsh=
Atk 4 d=Z, ZYQE 2F Aek BYF oA AA"E A, WY A= AR 2F A &
msg3 7] (ra-Msg3SizeGroupA) o]’do]al, 3sl&= = pathloss %ol ©EH

& (preamble initial Target received Power) & Ak gluv; Avpd @2 IF BU =Zg <l

=
9g Hustel Ad oAz AE 9T 5 Yok, oW AT 15 Bl AF A2 TQng
[e]

[0065] ded
&

=
w
)
w
I
e
)
(]
=
=]
-
N
P
ofr
o
2
)
oy
ofr
o
s
=)
>
X
e,
4
30
o
a
o
=2
=4
:Cg‘
x
s

[0066] Eek, < dl®, SSB7F Wl (beam)E 2 d S @ 4 odvk. ofw), SSBe} ZEliE AdE A/AE s A
Foolel AAE A, 9ol 54 ZegE dE A/AHaE AREste] AW AAs Ze gl

B 7| A e de] o (&L= SSB)E 3} 1

A=A

=

A
2 gelste] wel A5 W AuE ¢ 5 Ak,

Lo (%
2

o,

=
RN
N

[0067] TR, VA= WY AAAs "aRE s8] dol dEelAl Y Az tid ARE Aw

i)
¥
0
®
e
2



[0068]

[0069]

[0070]
[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

%, % 55 F=xshd, 71A=2 RA(Random Access) U&= A7) ARE &% FEA ddA AT &
oleh., wak, "3 A% 7]AX=S SI(System Information) £3E 93 Zojis v~ g 2 &g PRACH
) BE g A AF = grf. =3k, Q3 A9 71X S BFR(Beam Failure Request) 2% €

q
T 2 el PRACH #Rlell Wi RS dhdol Al Aled 4 3lvt.

ot ok

)

N
=
r{o
2
=
o

N

[e]

o

Lok, 71 A =2 “RA-CONTENTIONRESOLUTIONWINDOW” & &3l contention resolution ¥1%=9-2] Z7]o] theh Fn

S @A A g glen, ded AAdE A =

- RA 1599 F7]: slote] 2 doA A
-SI 8L 9% Ze|dE 92 FF ¢ S PRACH AL (Z 831H)
- Beam Failure Request 9 9% ¥ 3|3 PRACH A9 (2Q23149)

- Ra—Content ionResolutionWindow: contention resolution Y9X=$2 =7

sg37F 23 WMHAE HE(flush)F ATk, o, &
E1E AAE ¢ du. E=9, 9

o)

S

9 oA TelQl A5 AT 2% wAE £98

Aol 7}

Aol A e £AT & ek, oW, A o2, WY AAs AR FA
ol ol WY oz AE FAY Atk Z, wie] WY
o ol

N oo

F3l Wy AAx AAE ST 4 o, dhd, Wy

HA g A¢2A, dg A= dAAE 3 Bz JEgHa
Al (supplementary uplink cell; SUL cell)eo] AAFU, sid Aol 3AFa H=Z£L£2 (DL path-loss)Y
RSRP(reference signal received power) #t©] sul-RSRP &AIZtHT} 2ZFe A= 1gst 4 o). ojuf, v
SUL A& Hg AN~ dxf 35 93 sleloj=2 Aegs 4= ), E=g, dde SULS 98 POAX #h& AA3s)

of A&t Aoz AY A= HAAE SIS 5 QU

E e d 2, 4EE 497 oo wRe Avkormal) Al S WY oM AR FAL 1 Aol
2 498 5 o olu, wEe A slelolE f1F POMX e APS:, dw AE Fal AY olax

o

o

SO R Wi g MY HAE FPT F vk, oW, A HAE Axjol A whEd 2
Ask ¢ k. w3, GHe ARE thS-(next) PRACH 2710]X (occasion)S AAE 4= Q). ojuf, & o=,
PRACH @Ale]Ao] o] &7lssgt o @i Adw the PRACH AloldE 44 = k. o o=, i) SSB
E5 Qldl~9} PRACH 2AlolAol tiet A Aol EAlstE 45, PRACH A|o]de] o]
S, ii) CSI-RS$} PRACH 2.7 gk < ]
TS, Qi) 1) B DA e dF AAEC] SR AFEHA ¥F AS, @ES v PRACH A0S

o188 & Ak,

oluf, 4 &, SSB T (SI-RS7} PRACH S.Alo)Adz}e] Ax
CSI-RSell wle}r AxE PRACH LAlolHo] ARE 4
-, dre t& o]§ 7153 PRACH LAl AolA =

= = .
o, o] MAC AT AEE ZelgE, vk RNTIgE, Zgqis 92 2 4 82 395 =eAsoes

_14_



[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

ATgozHn T dE AFS FHIJEF (AT 4= ). o5 T8, @2 Wy M ZPE AFS F
& 4 v, (S310)

e die] Ak WY AAls Ze9

e
=

155

=
juifiz

M2~ S (random access response: RAR)
7Aoo 2 HE FAE F Q. olw, A 4
Z1A 7ol A&k WAIA QML &St msg2

ot nj
av)
)
fr

e

e oo
o

el

o
e

9 oS SAPLE A5D A AR Hleq OO ) oIFRE wes] £ 4G RS
]

FAE AR SUEYE SR A Fihes, S A5

o > i
o N g
A
32
vl
el
£
e,
£
Yoy o
i
4o 12
el
=
wn
0]
)
L

o M8 1t rlo

1A =ell 2] "d”‘i Asd e, 1'* ded i 50 e

\i)
o
ol
N

l

N

1o

e}
mlj
[‘0

e e
ot

RA-RNTI(radio network temporary identifier) kel 7]%3le] RUEHE =3st 4 u}. oluf,
ke PDCCH B PDSCH & Aoj& o= w%‘Wé EUEYE ] ks
PDSCHO 33+l E-PDCCHOl A RA-RNTIO| 7]%sto] RUBHS 33 5 v, ofw], RA-RNTI #2 Ze|siEol
AEE A WA OFDM A& 19z, A A slot A9, 'rlll"}ll 2 el ool gz mEk AA
4 k. =, RA-RNTI @t ZE|iEo] AFH e A & GRd 7|x3te] 4449 + Unt.

3
*HU

ofwl, 9 el=, Wike] A% msg2el WA THH YA B A, WEE RR £ A Ao
BT A A T dBmsg)d AAFS FUE F Ak F, wEe TP A A8 ARE A

w3, A o2, wito] f=AlE msg2ol %"E}'ﬂi(response information)ﬂ X3ty A9, 9= RAR FAlo A
3 Aow Jud 4 ). w3, A o=, wido] FAIE msg2e] WE MM~ ZPE [D(random access
S

preamble ID))7F Ee= o] Q= 49, &T2 RAR 4l *é%f& Aoz FEd 4 Q.

ko] RAR FAle] A FsE 49, g msgeol] ¥H ~AEH AR E msgd AEHES 93 IevE AR F
HolE o= 3l o] AE F3l msg3E VAT oE HFE 4+ ArF.(S330) =, msg 3& msg2E AFHOZ Al
St whgo] AEshe wWAIAY & duh. EI, VAT A3 msg3E ATH oz s wEE A4 4

W A A] (contention resolution message, msgd)S A& 4= ). (S340)

7} = AEsH ZA 812 Elolm (contention resolution timer)E A2 4= v}, @gde 7
A A efolmrl F2sl= Bekdl AE3 msgd FAS 8] C-RNTIZ 3359 PDCCHY] ZUEHS #=3g

o
o
o,
i)
o
o
)
offt
o
-0,
=2
=
w
0Q
=
N
j
_‘
-
ol
ol

TS, A G2, 9ol msg2 FAlS AFEAY dEs FA A Adst B9, dEe ZQE ADEE A
T3 g odrh. A dR2, wdo] Ak vhell 7]Z38e] msg2 Fale] Adsigivial dae 4 lvk. Egk, o 4
2, wme 44 A sl Fokol msg 4% £ %o A4 Adel g o wuY & ek, o
o, T msg2 FAlo] AufigiAv AA sf el A Aol ZYIES AHMEE F drt

oek, At viAd ZEgE AdS Sae AdE v d d2, AdE Ak S5 944 35 (eg ¢
PreambleTransMax” & 72| e Ao

=
G2 Al Faol wet b2 s 5

oluf, d 4=, SplelleA] who] st A A xd 7|xste] ZEPE AF 3571 Hd AdE 859
Lol A9, 9 A9 AFeE A9 Az FA7F S Basta, A&GdHA Y ANAE YT F
uTh. wHA, SCellellAl whdo] Fagk WY AA|xe 7|x3ste] ZEgE AF 57 Hd ALS S =g
S A5, DS A AFToE BHig FtA Fa, WY ANAE ASHA =P F drk

olw A =, AA 7]¥ke] ;W MM (contention based random access)E S310 WA S340 ©HA= —':r S
g 5 ok, =, @2 g SdEER B Jxste] 7] AE5E Fdstenr, Ak S310 WA S340
AS 25 ¢y ¢ Aok, vhd | 8] 4 A 71ake] dE dAl~(contention free random access)E A A E X}%Oﬂ

2 wdy 3 |

%7] A&E 3stE=nE, $310 2 S320 @A =3E = Q).
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[0090]

[0091]

[0092]

[0093]

[0094]

[0095]
[0096]

[0097]

w3, A o2, HAA 7INke] AY Ao A o] AA sjde] Ao FPEdriar Add P, o
T HdEgow Ty WY MM AdS HE F lom, et AAdR dAHA gdert

=, A vkl 2 Al Txste] RS 7] HES FAY F vk o, A dE2A T deg d
g dAx FZol 7]%&e] W A3 B (Beam Failure Recovery, BFR)Z F3ad 4= glow ol thajr] AH&
=

o o=z, gdo] AW i e AN WA dAFe] Mttty ddd F9-, G R UEs A
gto] Z|AFo Al dHoRA AR AW WS A8 5 Q. S, A uket 2 w2l gk W A
57 4Y 5 Uk, oW, 4 o=, 7 Ad EF 322 APAY FH wE tvE g Jdrk. 4 42, R
Alz=glo A= SpCello] 6GHz olake] Fuk thel] 449 4 vk, ®3, SCell 6GHz ©]/de] F34 el
TAE & o, Aed AAdE d4gEH gk oju]l, NR Alx®le A= Splelld} SCell B5F 7 Fub4
el gk deoly F5As B dade] dvk. webA, BFRS SpCelldt SCell 57 Add 4 ot
oek, A o2, @A NR A"l A= SpCelldt ZF NMAC AMEE] T s SCellollA BFRS A|9& 4 U},
g}, o] st o] 4] SCellollA BFRS X¥3 4= A& 4SS, 7IATFL 55 719 SCellelA BFRS A3}
L5 g4 . olw, 7IAwS W A 5 F2s 98 4 A4 dE 1 63 o] RerHE A4
staL, o]& T A AFE F Urk

BTt AAE A, “BEANFAILUREINSTANCEMAXCOUNT”  stebulEli= w] M) AA] ale] ojdh Hdghe vhebd 4
ATk, gk, “BEAMFAILUREDETECTIONTIMER” Itebr]Ele= W Ao #AAE olg eelWd 4 v}, ==, *

BEAMFAILURECANDIDATEBEAMTHRESHOLD” ~ s}eju] gl W] s = 913 RSRP threshold #& A A&t wtehw]
B 4= 9lth. ®E,  “PREAMBLEPOWERRAMPINGSTEP” &= § 2 549 @ selel 1A= whabul
o] = glv}. WS, “PREAMBLERECEIVEDTARGETPOVER” &= W A 2= 913t e}l 598 X\ A8l vtelnlg
o)
A

[e)]
% i=4
] ATk, HESE,  “PREAMBLETXMAX” wHEhvHE ZEgE Hd AdS 355 A sE 2 EHd 5 9l

oz

>
g

&z o

U
it
do
ot

T

o~

O

=
= T
w3k, “RA-ResponseWindow” = BFRY] tdh $5He RmUE Y= A7 d%$-2 (A8t dagu gy 4 9l
T3k, “BFR-CORESET” }e}m|E]:= BFRO Whdh 98 ZUE 37 93 control resource setS A A|&tE 3}
g E Y 4= glvh. ®E, CSI-RS A ¢l F/mE SS/PBCH 55 928 AAS §= glon, 43 A

2 A A =)

[ 6]

- beamFailurelnstanceMaxCount: ¥ A3 XA A Hdjzk

- beamFailureDetectionTimer: ¥ 23] 7}+2] Elo]H

beamFai lureCandidateBeamThreshold: ¥] A3 &E+Z £ %+ RSRP threshold

preamblePowerRampingStep: ¥ A3 E1Z $J% power ramping step

preambleReceivedTargetPower: ¥l A EFE ¢ 3 target power

preambleTxMax: T BE Ho AAF 3

ra-ResponseWindow: BFRe] W3t $9<€ RUEHHIE=E A7 9=

BFR-CORESET: BFRel oi3gt 3 H& EUE|®3}7] ¥ control resource set

- CSI-RS 74 Q19 Bl/EE SS/PBCH B A2

wE, e Adl sgve S 7]%ste] BFR & 918l “BFI_COUNTER” W2 AAe 4= gk, oy,
BFI_COUNTER” += Z7] gk 0¢], ¥ g A F4lol g 7h8Y 5 U},

olwj, d d=, W Ay B e W As 7FX| (Beam Failure Detection)S 3 A1z 4 o}, =, 1 2
e A Ao W A 53+ s2to] #ad 4 k. o, ©EE & ATAdA AW HES ¥R A
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

qad
25 7H g odem, WA AHdAH
beamfailuredetectionTimer” 2}il &2 = st
AAE 418 wuitt AxZE ¢ dvk. =g, ded EBolur)

H s 1" XAE “BFI_COUNTER” W& ol &ste] 7he'd & Ak, oju, o 4
& HAN#S YeEl=  “beamFailurelnstanceMaxCounter” o] =&3}H 2
Eekela & 4 o, onk, f A AR E FRI8A] &S F-,  “beamfailuredetectionTimer” 7} ®F
I A}, ojuf, A<&3  “beamfailuredetectionTimer” 7} wFs%™W  “BFI_COUNTER” 3k 002 =%7]3}
ATk, S, wko] MAC ATl WY A2 HAE st A, AR WY dA 2 2ol dFH &
Ao ZHE g S 5 Qrt. o, d o2, &g AT 7IA=o] BFRe g A M~
ot T WE(e.g SSB g2 T CSI-RS 74 Qldl2~) 9] e a Ad A& *‘Xé% T ATt

UH, S48 YA Ald A 7S “beamFailurecandidateBeamThreshold” o= =
RSRP(Reference Signal Received Power) YAIXE wFHals WS ABE 4 9. &, RSRP 0174] A e T
St WS $H gloz HAAE 4 ). oln, 1 W2 BFRS 13 A9 A4 AMeE 4 v, =9 AT
Fedt TR Rl disk grERA TR ) JAEE MAC AT 84k A5 AEdd & ). ol& Fd, =
A

[e)
g Aol FE UES MC AFos dad

>i-11m*ﬂl‘-mnﬂjr-{ojﬂé

2 _>,i o m‘ﬂ mlo e
)4

o}wt, “beamFailureCandidateBeamThreshold” & wWHSsh= Ho| EA181X] ¥ 45, o
A WY A= Zdo] (7] wiEel AA ZNE WY AAAE FE B AdE 5E F
BFRS 93l vEA dE dA 2o AA 7|9k WY AA 2 FI1A] A
H HAANE A= A AR 7| A A ] RS ARES cIEs
o o=, SCellollX= BFR A9 913l |44 Y HAlz= Aol Agd + gk, =, SCelloﬂ/‘i
A A= Aol A PH A & F Urt.

=

kA, sl ded RS skl SCelldlM o] BRRES A% WA dF IAAES A4 we) o
szl sl Meditt.

A5 AAAE AJFE o “BiPinactivityTime” & A& 4= glow, o= F=d nieh 2vh. WA,
A o]
AN
A

(L= A1=)

o2l
>
ﬁ

WAy 1S Yok Ay ANAE A FE uj= “BWPinactivityTimer” 7} X2 < Lol WY
A2 BWPHitE FAE 4 k. weRA, WY AA2 HAE e s F9 BIP 2910 e F
4 28 F2 WY ANAE Fusta, 2935 BiPA ohA] WY AAAE Fador & 4 Q).

=,

B S AU Y

By AAsHAE, @] dAl &443td BiPAA ZEPES HAFS o]F, RAR A4S 7thE]lal = AFsellA
“BWPinactivityTimer” 7} Wt %™ 24315 BWPol A 7] BWP(default BWP) =+ %7] BWP(initial BWP)=
2934 4 o). o, wdo] BiP7 WA RH S1eF FA BWP A WA =R, @S RAR FAIS AW

[e] =
ATH. F, 7IA T wdo BIP ~9H AMES EE%H} 71%& e 3 BWPE RAR AHS Falsle] wido] o]
2 FAEA B3 4 ook, wEbA A" A 59 BiP7F 293 HE AL ) 9F) dde dy AqAE
AZ&8E o “BfPinactivityTimer” & X% 4 T},
Bl7lol = writo] ZallES Splellolld AEsts A9 2 SCellodlld AEss Ao we 535 A&,
2o} AASAIE, SpCellolA Y A2~ o|HIEVE EF]A = A9, @2 SplelloAl #d HAA2 S5 o

1=
AIA(RAR) 421 71d3h7] wjszoll SpCellol il 2H&3sta A “BWPinactivityTimer” & <A

HbA | SCellol Al Y AA|2 oHIEY} EEA ¥ ZASE @22 SplelldA g A2 F8 wAX] (RAR)
TAE 7IgE = Ay, 4 dz, d9 AH~ SH #HAIX(RAR)= SpCelle] Common Search Spaceol A
AEEH1, G o5 RYEHHSIY dHy dAx S8 HAX(RAR)S 7218 4 vk, wahA, SCellolq W
o ol x o

MNA| 2~ ol EV EFARGEHEHE @d2 SpCellollA AE AMx 4 WAIA(RAR) F41S 71HE 4 ot
webA] @Ee SCelld} SpCell 25 ZHE3dlal 9= “BWPinactivityTimer” & A& 4= 9},
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