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ATE1

FX4 BAl AlaEo| A AL&2F7]7] (user equipment )7} FA FA1S S5t WHol QloA,
W% 4224 (semi persistent scheduling, SPS) AU &A4dstalr] 913k A3 H3S 440,
7] SPS A3 B | Alo] A std ARl A9, V] Ae EAsh B

A

rir

7] 235k A el M A7) SPS ARls & tet

O 3T FL=L -
< ¥ g3k,

471 UB7F 2371 Aol g A st WES sk dvets=, 7] UE7F 437] SPS Ade 24dststr] %
€

A1 el QlolA,

471 SPS AL AP A SPS Ablelar, Al &dstd Al e A7l SPS Ak ] Z1zste] WA HE Ao
(medium access control, MAC) Z2EZF dlo]¥ S (protocol data unit, PDU)S HFste= AS o X8,
W

3T% 4

A1 el el A

47 SpS AHLE BFY A SPS Argolm, 7] FgshE Al Ake] 7] SPS AHlel 7] x3te] MAC PDUE §:415H=

A1 el QlolA,

A7) UBE 1 2 A 2 3} o]k 2 2} A(SCelDE AARH L, A7) AL A7) sk} o] 49 SCell & 8}l
I

AT 6

T4 B4 Al =gl A X FAS 35 98 AF8AF7] 7] (user equipment, UE)ell oA,

EdAH; ¥

4
2

Wk-%] 24 (semi persistent scheduling, SPS) A4S &A3}el7] ¢35 A3 HHS
A7) SPS A3t #eE Alo] niEdAdstE Al A, Y] AS EAsH ¢

g7 Gk Aol A7) SPS Ade dAstst=s A,
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UE.
AT 7
A 6 ol QlojA,

FAEA gHEE, 7] U7t 7] SPS A9
A7) A% BFES THEE,

AT 8
Al 6 3ol gloj A,

7] SPS AFY e AR A SPS AFolan, 7] LRAAME A7 @A4stE A g A7) SPS Al Y%
A A4 Ao(medium access control, MAC) ZTR2EZE HolE FY(protocol data unit, PDU)S HAE3==E A
7] ERANE Adstes 744,

UE.
7% 9

Al 6 el 9holA,

471 SPS Argle shFY A SPS Abglelar, 4V] ZRAM= ] ddskd A o] 7] SPS Alel 7]zt
MAC PDUE FAISH=S 7] ERAINE Alojsles 744,

UE.

377 10

Al 6 el lolA,

471 VB 1 2 A 9 shu o]ide] 2 AF Al(SCell)o] AAs oL, 7] A2 7] st o]de SCell & dhtel,

rir

T EA Al2"o A 7] A= (base station, BS)o] AF&A}7]17](user equipment, UE)¥ T4 EA1S 33}
e o]

1A,

SPS A& 2Adstsr] g 243 ¥R A7] ElAl AF

5

A7) SPS A3} BAEE AL A 2
A7) BAsE A A7) s AQE BRFee Ag e,

.

AT 12

54 FA AzE6l A W (user equipnent, UB)? M EAS Salah 714 % (base station, BS)O] QSA,

A7) ERAIE Alolates FAHE Z2AME 236, 7] TRAAE:
SPS A& 2Agdstelr] 913 243t WHS A7) UEAlAl dFskaL;

&7] SPS A3 e AS @48k aga ¥

d7) @4ste oA 7] SPS Akl E dAdstet s A,

BS.
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2 B@AE 74 4 Alage @t Aoy, 53], 4 BAS Fdste W 2 Ao #g Aol

I

B Az 48" 5 g T4 B2 2" dgZ4 3GPP LTE (3rd Generation Partnership Project Long

2l
h 4 =
Term Evolution; ©]3} "LTE"2} 3) B4 A 2®Hd &) MFH oz M),

T 18 FA B Alzdle dEEA E-NTS MEYR Fx2E Moz TAg EWelty. E-UNTS(Evolved
Universal Mobile Telecommunications System) A]Z2=8l 7]<& UMTS(Universal Mobile Telecommunications
System)el| Al Z1gkgh A|A~glo = A @A 3GPPlA 7122l F3t AYS Adsta vy, dwrd o= E-UNTSE
LTE(Long Term Evolution) AlZ=¥lo]gtar & $%= QJvb. UNIS % E-UMTS®] 71%& +F4(technical specificatio
n)e A%t W&e 77t "3rd Generation Partnership Project; Technical Specification Group Radio

Access Network"2] Release 73} Release 8& Ixd 4 r}.

18 #x3H, E-UNTS= AF&2}7]7](user equipment, UE)¥} 7] X =(eNode B, eNB), WE Y= (E-UTRAN)2] =+
2 ste] QF WEQAS AAHE HE AolEYol(access gateway, AG)S X33}, 7|X| =S HRE)

HlZ, FHEHAE Auj2s Z/Es FUALE MHlAS 98 bF HolE 2ES Al A5 5+ 3l

X fo

gt 7)Ao it o]ate] Aol EAjEth, AL 1.25, 2.5, 5, 10, 15, 20MHz ¢ HIE F 3=z
o] VBN A 3t Ee 4% dF AHEE At A2 g 4L AR g2 d9Y93Fs Agses
= Juk, Z1A =L g9 VB ik dlolE $4AS Aojdth, 383 A (downlink, DL) dlo]Elell thal 714
2 SR ~AED ARE AFste] D UEAA dolgrt dsd A/ Fas 99, F353), deoly a7
HARQ(hybrid automatic repeat and reQuest) ¥ X & deiFvh. T3, YA (uplink, UL) Ho]E ol
sl 7= AFHT 2ASY ABE S VA dEste] g VB AH8S 5 e AR/ F35 99,
K33k, doly A7), HARQ ¥ AR 55 T, VX0 E AHExE EdE e Ao EdE A4S
3 Qe o] A7t AFRE 4 otk o]l YIEYA(core network, CN)& AGS}F UES] AFEAF 55 55 93 Y EY
A x5 o A" & vk AGe B4 AER 45 EAF 99 (tracking area, TR) TR UEQ] ©]
A4S TeEe.

A B4 7% WOMAS 71MOR LTEZR slel S, Agast Al a7g /de A%90z 3
st gk EE, e BA A% JlEe] A% AMHn gouz §F A4S A7) AddE Aze )
& A3t aTEn. MEY W§ 42, AUz A8Y FU, §84 QT FAE WS A8, deTRet )
W oy

o2, UES] HAR 5] 2% o] aT,

FE a7 wek, HAA F4 HE 7]&(radio access technology, RA
0o digk Bado] diFH vk, Hgh, H4o A 2 AA(object)E
st MBI AE A|FE7] Y3k UFE 714 EFY EAl(massive machine type
communication, mMIC)E XFAIt) EAlel A mgsfjof & F8 AF = dhjolrd. e, AFHE L tf7] AJzte] W
gk Au|~/UEE aEste] AAE 4 Alz=glol digk =97} 18 Folt}. XAt (next generation) 41
& 7149 =48 dAE 2l Bl (enhanced mobile broadband, eMBB) EAl, mMTC, AEE 2 A )

=
AlZF B Al (ultra-reliable and low latency communication, URLLC) < #3dte] =%l o},
gy o] g
s Edste = A

7her Bk ofUe}, 4v] ZATe] Mu|ag AFehs BEY AE/FAsE doles Aojgre] o] Zrbslu

stk 714 Fe] IE(E)3he] FAlo] o4 75 d B4 A9 Fe fFHRR, JATe] fBE A 4UL ol

g3to] /3P dold Q/EE P/RFYA ANPNE E(S)ZTE/AA BEHOZ FA/AFH] A
o)
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2 oyalel me vt ol AEw adER ARHA gow, AN e E e vt o Wy
o AT APomEH B AT Hahs lERopld Bel A4E A Ao P elaE 4 A
Aelth,

Ede Aud 49

wowAel B olslE §71 S8l A4S Awel AR EgEs, A% mue ¥ wAdl g oA A¥e
o, abAE At Sl A F1%d Apke Ad e

T 1 FA B Azl dEEA A HE ol YAEEA AlxHl(evolved universal mobile

teleconmunication system, E-UMTS) WEYI F+ZE /fFH o2 EA|3 Ho|t},

= 2= A HE A B4 HSE UEYA(evolved universal terrestrial radio access network (E-UTRAN)<]
[e) =

«“ H
B2 wol,
% 3¢ WS B-UIRANG EPCS] 728 vhehlls S5wolh,

% 42 3GPP FA A& UEYI F248L 7|eto R 3 AL8-x}7] 7] (user equipment, UE)$} E-UTRAN Alole] FH-XA
ClEjHo]~ LR EF(radio interface protocol)®] AoJHH (control plane, CP) = AM&AH A (user plane,

UP) 725 Yehll= =woltt.
= 5% B-UNTS AlZgeld AAgais BYAE T2 o 4 mAF Felt
% 6 A FA B4 Asge] XREZ sdel dF mA@.

L 72 NR A=Fol A A A oA e Holy E5S oA g

= 88 N2 FA H<E 7)< (new radio access technology, NR)OIA] o] & 7}53t &3 FXE LA ST},

T 9 B Ao w2 E B (E behavior)d dAlets &%t}

% 102 E gAel wE E] 528 oA 3t}

T 112 & gAE Fdske d534X(100) 2 728220009 FAH84E YEU= E5%04

4w AN 518 FANY HE

olsl, # A wE wFA3 AA JHE HEE =WS 3Fzste AASA Adesit. HEE =Wl &
olstoll JMAIE FMS A 2 WA oAIHQ AAPEE dYstazt st Zeoln, B WAt AAE § 9l
= Fd3 AAFEEHE YeN A s Aol ofyt), o]ste] A dwe B Al &4Hd oldlE AlFsH]
A8l FAE AFEAES 2stsit,. gy B39 TieAtsE B gATE olge A ARAREE §lolk AAjE
T ASS ot}

2y Ao B gAle Jide] EedAE e ] st $A9 T2 2 AXe= AFgHAY, 74 Fx2 4
dA ol AT E TAHCE 3 ESE FAom mAE F vk =g, B A dAedA 593 78R
g es 593 T B35 AL8ste] Aot

olslol Al A== 7IH(technique) ¥ ], Al=wle thekst 4 oz HE5 A|2=gd 484 & Q. v
H&E A 2"l dE=ZE (DMA(code division multiple access) A]Z~EBl, FDMA(frequency division multiple

access) A|Z~®l TDMA(time division multiple access) A]Z=®l, OFDMA(orthogonal frequency division

l

multiple access) A]2=®l ~ SC-FDMA(single carrier frequency division multiple access) AJZ=®l MC-
FDMA(multi carrier frequency division multiple access) A]Z=®l Fo] <lt}. CDMAE= UTRA (Universal
Terrestrial Radio Access) X (DMA2000% %o XA 7)< (technology)olx F+d=E <= <Utl. TDMAE
GSM(Global System for Mobile communication), GPRS(General Packet Radio Service), EDGE(Enhanced Data
Rates for GSM Evolution) (i.e., GERAN) &3 2 FA 7|&ox Fd=E 4 Jrl. OFDMAE IEEE(Institute
of Electrical and Electronics Engineers) 802.11(WiFi), IEEE 802.16(WiMAX), IEEE802-20, E-UTRA(evolved-
UTRA) 53 e BA 7)%oAx] 3= 4= vk, UTRAE UNTS(Universal Mobile Telecommunication System)<]
A Xol | 3GPP(3rd Generation Partnership Project) LTE(Long Term Evolution)< E-UTRAES ©]&-3}= E-UMTS
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o] dXolt}, 3GPP LTEX &}3F% F(downlink, DL)olA ¥ OFDMAS =jels}ar, *sz} HA(uplink, UL)o|lAlE= SC-

FDMAZ =j&)&}ar glv}. LTE-A(LTE-advanced): 3GPP LTES] Z3}l® dejo|t}. dwe] HS HoPO# o] stof| A =
2 gA7F 3GPP 719F FAl Aol X85 A5 7St At o1y } 2 gAle 7e3 EHo] o]
A= AL olyth, dE B9, oty At Aol o]sEAl Alzaglo] 3GPP 7]uE Al2Ho| tH%éP ol

o =
A A" S 717<i A EEets, 3GPP 7IHk AlAEo] 573 ARRRE Alffstals e Yol olF FA A
a
[€)

dE Eof, ¥ wWAHE 3GPP 78t Al2®l3l o] BSZF UEANAl sy a/48H A A7/ 94 A4S ddstn

UE7} BSel &do] wet &g a AsES FAsta Ay 2152 AEsE v)-2A 79k (non-content ion

MEBOE olUel, WiFieh 122 AA 719 (contention based) A E H&E 4 Ao}, ®H-AA 7 T

Al 7S AL ¥ E(access point, AP) &2 A7) HE EQQEZ AoJst= Alo] w=E=(node)7} UES} A7) AP

Abele] FAIS 93 AdE el dral AR 7)uk 41 7S APl H&etax)t e e UEE Atele] A
. 7

)
o

AL T3l A Aol HfFErk. AA 71wk F4A 71l s 7] dHstd, AA 7| B4l 7IHe] dFo
2 wkEst 7% t35 H<Z:(carrier sense multiple access, CSMA)o]l dEdHl, CMAE == & =X 777y &+
b= e ( band)@r &2, T A% v (shared transmission medium)(Ff Agolgtae &) AolA E
(traffic)s AEst7] Ao L& a7/ AF wlAd Fol v EdFo] gles &<Qlsh= &5 4 (probabilistic)

3}
of A A< Xﬂ‘ﬂ(medla access control, MAC) TEZEZ(protocol)S Lalth. CSMAMIA AE FAX &= F=A1 &Aoo
il

EYg s Huyle AS A= Ao & dEo] dq FAAE A, thA] w3, A AAE AEES A
Z3l7] Aol b2 MF FXNZHEE Y W (carrier)d] EAE HE(detect)dts AS A|=gch, Wiyt 7
A AF FA= A4 AFES AAE7] Hol Ja Fl e AF Aol &) dFo] 4w (finish)H7]E
719k, A5, CSMAE "sense before transmit" = "listen before talk" ¥8]& 7|92 3 F41 7]Ho]
2 & ¢ vk, CSMAE o] &3te AA 7INF Al A zHleA AF FAE Alele] FE& 37| 93 M

2 (CSMA/CD(Carrier Sense Multiple Access with Collision Detection) % /H+ CSMA/CA(Carrier Sense
Multiple Access with Collision Avoidance)”} AF&-EtTl. CSMA/CDE 4 W S A 5 AE 7IHoEA
oty (ethernet) oA HFAIL 6}3_1} st PC(Personal Computer)t} X ™ (server)7} WA HESLZ 7
A Bale]l dojupar dEA Bt T, thE X (device)7F HOIHE 7] WEYA AolA Aol Bula gle

A 7IgETE dielHE Btk = 29 o] AREAH(el, PC, IE 5)7F EAl dlolE& Hol Rule 3¢,
B BA AEE Alelel FEo] EASk=], CSMA/CDE= 7] T8 ZAste] §4 sle dlolg dAfo] o] F
ofd F A%EF k= 7Ielth. CSMA/CDE AH&ates HE dXe 54 13s 014%}0:1 e AE Aol o
tlol & 4%% AR 3ke] ARl dHolH A4S ZAEdTh, CSMA/CAE TEEE 802.11 ol AIE & vl A

& Ao = Eag—o]rﬂr [EEE 802.11 ¥ ol wE WLAN AJ2~®le [EEE 802.3 E&olA AFEHW CSMA/CDE AM&-
5, TS5 Iste WS AFEstn vk Ad AAEL IdF UELTY wEaE A st

S Ao gAd] wek gaa W] ARe Jo) gy

[e)

Bt 55 oA dE FAE 9 $AEHE Asha, ol& A A (reconfiguration)shi= dloll= g 7}
A H&H*Co] AR&ETE. IEEE 802.11 %79 45 Hdo] wg AlagoMs, FEo] dojd & o, ofujo
T TE AA AA7F ST, CMA/CAE AHgshe dE AAE 54 13 E o]&ste tE dE FAd o3t
dlolel AFH A4l dHeoly M Abold] FE& 3ogrt

Fesle B gAle dAlEolA "t e 1 2 AldS AFste FAUE slE el EstsleE 47
AEe AFES guigd 5= . AV QS A8 FAE A7) Ado] siE "M RESEE ddE
Ak AA shol], sld "UHE e FEske FEE Y] AdS Al 52 B35(decode) st AYES onE

Alell glolA, VB A HAY o]sdE 7Hd & Jom, 7|A = (base station, BS)3 FAlste] AREALH|
]Ei D/E= 2 AAAJRE S5 2% 71718°] old &%), UE= (Terminal Equipment), MS(Mobile
Station), MT(Mobile Terminal), UT(User Terminal), SS(Subscribe Station), F%17]7](wireless device),
PDA(Personal Digital Assistant), F4 E%l(wireless modem), FU]7]7](handheld device) T o2 EEH 4 3l
b mm3, B owAe] glojAd, BSE dwkdom E Z/EE oE BS9 BAEE nAH=(fixed station)S
s, UE 2 E} BS9} FAlste] Z+F dlolE] ¥ AlJARE wHId. BSi= ABS(Advanced Base Station),
NB(Node—B) eNB(evolved-NodeB), BTS(Base Transceiver System), <% XSIE(Access Point), PS(Processing
Server) & Y& £o2 E¥ 4 Ay, 53|, UMISe BS&= NBE} &k, EPC/LTES] BSE eNBEl 3}al, NR(new
radio) "]i%]«] BST gNBolg} ),
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2 A w=E(node) 2t e UBS FAlste] ¥ 255 AE/5AE 5 e 24® A (point) & BT
thrd Felel eNB Eol 2 @Ael #Aflel wEeA olgd F gtk ol& Hol, BS, NB, eNB, ¥I-4
=7 9 4 9l ﬁ& WEST eNB 7} of

eNB(PeNB), & eNB(HeNB), =¥ ](re ay), @19 E (repeater) 5°] =
oz = 4 ”ﬂr o o], A gXE & =(radio remote head, RRH), ¥A #FRE H4Y(radio remote
unit, RRU7} = 21T}, RRH, RRU %% dtd o eNBel = #(power level) TS ‘%Lt Ag gzt
=T} RRH =& RRU o|sl, RRH/RRU)= dwrd o=z 3 Alols 52 & 3|4 (dedicated line) o2 eNBoll A4
o] 9l7] wite], dwrHog Fa sMoR AAE eNB Bl 9% F EAlel vls], RRH/RRU 9} eNBoll <)%
A Falo] dgstA Fdd F Avh. d wE=ed= HA ] LEHVrE AXEY. Y] GElvss &7 <
UgE o Fx glow, <Y EE, 7V ey, Ee <tHY 1E5E v SR T REx EQIE

(point)&tal E¥]7]% 3o},

2 Aol A A(cell)el2t g2 skt o]
A, 2 A A 54 A Fada

omE 2= g}, wak, =4 Aol §
EERTE /2 0}6{3%‘ [3FEA Asg onget. EelA d/stFE A $4 Aul=g Agshs 4
M A(serving cell)olgtaL Fu},

, 3GPP LTE/LTE-A A|&=8e 4d Ad& desty] el AlcelD ] 7dS AR&sta le=d, 74 Adst
Alcel N A4 G99 Alcel)I} FE¥tt.

goje] "A'e wE7F WEIE o] &ste] AMHIAE AT 5 AE AWM A (coverage) Bt olFE F
T e e ] dbgste] o8 HA(configure) e T HH A el Z (bandwidth, BW)<}
o ==V fFES A5E A5 F de W19 SFEa AMEAYL ERYEH fFas A5E S0

2 ‘%E: W atel] o] oEstRRE o] AWM A= 7]
H7%E gh. meEba "Arelgh: fofi WEZi s o
|
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v B4 BES T Y-S #EEh] g Alcel) ] AEE AR FA AL
resources)$} A& A AA(UL resources)? 2%, =, DL AXHE
-L‘r(component carrier, CC) ¢} UL CCY %oz AHogxHTH AL DL AY wE, == L X}°JJ+ UL A9
o2 MdA=(configured) &~ Auh. W53 HAo] XHU=+= AH$-, DL AU (EE, DL €0 Hbg3l 34
(carrier frequency)®t UL AR (HEE, UL €O wWkE3} F=3}=(carrier frequency) AFo]2] 7] ](lmkage)%
Al2z®ll Axo) &) A" = Y. o E B0, Al2E A EBEE B} 2(System Information Block Type2,
SIB2) ®71A(linkage)ell ©Ja4 DL A3 UL Ao ZFo] AAlE 5 vk, o7|A, ¥k Fupet &2
7+ A 3o (09 FA F5(center frequency)E ouWd F 9t} olatexE lx} T3k (primary
frequency) AolA E&sl= AL 1% A(primary cell, Pcell) =& PCCE A HstaL, 2% F3}5(Secondary
frequency) (523 SCC) AollA B2Fsl= S 22} A(secondary cell, Scell) && SCCE A3}, sFakg oA
Pcellol th-&at= Wheyls stk = 12 CC(DL PCO)ebar 8h, &k o)A Peellel g8t whubs UL 1
2} CC(DL PCC)2Fat 3}, Scellolzt 3& RRC(Radio Resource Control) €17 <% (connection establishment)
o] o]Fofxl o]Fo HA hFeta F7HAR] T AYE AFTS H8 AHEE S e AL ouigith. B9 A
5 (capabilities)ol] we}, ScellO] Pcellﬂ} skAl, 7] UBES 913 AR Aol TS (set)S AT 4 Yo}, 3
gk Fol| A Scellell W-&3h+= H¥kEub= DL 2% CC(DL SCCO)EF 3t , g T 37] Scellol &3t w3}
= UL 22k CC(UL SCC)2F &htk. RRC_CONNECTED Zgefell iAIwh whkFat ido] HAwA] kA wkdal [J4&
A D8kA] = VRS S, Peell 2w AR M1 Ao] & s} EA3},

n:' ow o
i,
o
Au)
o N
o ¢
o
o
o
ol
u
2
r4o
S
=
)

N OE o2

UE7} 3ty o] de] SCellZ AAE A, WEYIE 44 SCelle s 9 ndAsEd 4 gy, 5 A
(special cell, S}DCell)g g st vEYIE Adwd Zds/n|EAdst MAC Aol 84 (control
element, CE)E H&3dte] SCells A3t 2 H|&Asieirt. mgh, UE 2 WESZ 2749 MAC <QlEE=
(PUCCH7F 2744 SCellO] ZAetH o2 AY3) AAH SCell F sCellDeactivationTimer & A3 ¥ = Elolw
2 gx&n Elolw7}h  wkaxA  ddE SCells  wvlEAgsisitt. gk x7] Elolw Lo
sCellDeactivationTimer®] Zb QIx®lzel & %7] Bholw gt RRCOl oJs dA €t d4E SCell> F
Al aEla A=W o AL vEAsEY. AAgE 2 2 A OF (secondary cell group, SCG) SCell&
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(e3

< S0G W7 5 As middstEn. 7 T 3 AAe 2 SCellel thall, v =2 S50 48

> MAC <MEJE}Z} SCells EA8AI7]E o] TTIolA EAdsh/nidAgdst NMAC Aol 845 F4lstd, NAC QIEE =
3GPP TS 36.2139] "2 oz A ZAZ/eEAsE Y3t ElolW(Timing for  Secondary  Cell
Activation/Deactivation)" AXAo|A Ao FH Elo]Wol] wlz} A7) TTINA th& =2ZHS S=3)sfoF 3},

>> SCelle A3} 3It}; =, SCellS E3F SRS H4; SCelloll thdk CQI/PMI/RI/PTI/CRIE.GL; SCell Aol A<
PDCCH BEUYHEHE; SCellof tHf& PDCCH BEUH®E; 2 SCello] AH A5, 7] SCells &3 PUCCH AFE 2

ok AAHQ SCell FAE A8,

e A8
>> SCell¥} ##H sCellDeactivationTimerE A2} = AJA|ZHet);
>> A8 =% Hil(power headroom reporting, PHR)E Ez| A3},
> 187 oW, NAC dEEZ SCell& H&Adstal= o] TTIolA &3t/ st MAC Alo] 84F FAlsh
49 i ZAslE SCell¥t AA#+E sCellDeactivationTimer7} ©] TTIONA TR ¥ = A9

rir

)

>> 3GPP TS 36.2139] "2 2k A &Ads}/v]| &3t elo " Ao g elelwel e}l 7] TTIolA], MAC <lE ¥
SCellS w|EA 3 slar, SCelld A% sCellDeactivationTimerE SX8ta, SCell® AdE EE HARQ H

fr

Ng A (flush)sok Feh,
> @Ashe SCell4el POCCHZE 439 TAE ®E 3393 A4S ANse 49 FE 2485k SCell g
AZH S AW el PIXOPE A SCellol d# $FEL 2AE T HIIL ABE ANE: 7

£, NAC QlEJE=:

>> SCell®} ##F sCellDeactivationTimerS ) A ZH3Hc),

SCelle] w]EAs=™, MAC <MEElE  SCellS B3] SRSE  AFskx]  olof sfar;  SCellel gt
CQI/PMI/RI/PTI/CRIS H.a1&}A] rolof &tar; SCellolr] AdHa FHAgG(UL-SCH)S E3) dEstA] ofoF 3}
aL; SCellollA] RACHE 3] H3}+ ofok s}la; scellow PDCCHE = U E|E3alA] Zolol &tar; SCelldl] st
PDCCHE RUE YalA| grolok dtaL; SCellollA] PUCCHE H&EslA] olof hr}.

LTE Alz=glell4], 1 S8 E= 4 SEo] GA5/m]243} NAC Alo] a4= UIEY A7 UEANA UES] SCell(E)
A3t e v@seles WHsh] e AlgdET. 7 B & AR A QY2 (Servlelllndex) & ZEE A
Aol Q= Afodle 1 FHS zhe dAdsh/n|E4d3) NAC XM 247t AgH, 137 ?%21?4 4 SHS
g7gst/m g st NAC Aol & SET 1 SIS 2t A43/n233 NAC Aol 84 7 e -2
WA G 2=) B v R- B=E xIehal, 4 SElE b @43/mEA4st MAC Alel 8.4 € WA Gy
3IY (2= H# e R-E=E 3. SCelllndex i7F AA®E SCelle]l &AsE= A, C
SCelllndex iE 7F SCelle] &Asl/n|&Adst A& YUeldy, 28X gfow NMAC dEE = ¢ 2=E
. ¢ FB=e "1"® AAHY SCelllndex i7F = SCelle]l EAstES YeflAY "0"o2 A H o
SCelllndex i7} ¢+ SCelle] w24 3tH S vebAL,

]

O

lﬂ H}L
('7 rr o o

B~
ﬁ\L
X
[
o —

)
>
%

3GPP TS 36.2139] "2z A1 &AJsh/n| 2 stE AR BlelW"Ade sy, LTE A8l SCell 2/ 3t/v2
43t glolWe g Zoh. UEZ7F AEZHY nollA SCellel gk &7dst ”3 <

S AlQstar=, 3GPP TS 36.133¢ AoJ® HA & A@A7MA 2 AHZHEHY n
ofof st} AMEZHA n + oA A AR Ao gk CSI EJ_Q} 4
sCellDeactivationTimer$} ¥#W T2, =L MBI n + 8ollH AR ke 4
#EE 5. AEEZHY n o+ 84 A AW Ao digh CSInumel #HHEE T E SCellm AT™H
sCellDeactivationTimer &} #H W =& HBZY S n + 8] HEHT}. HBEZYY n + 8olA BAIHA &
A Al digk CSIRa el #AE T2 AW Aol EAstE n + 8 o]F P whE ABx#le] AgErt. UE
7F Bz noll Al SCellell tigh w3t g5& 418k A L SCelld A% sCellDeactivationTimer 7} THE
HH, MACOIA Y sty w42 Edstd AW Aol g CSIEet #dd 25 AYstas 3GPP TS
36.13390 Fol® FHa 8T AIF/A AgHolok strh. FAstE AW A sk CSIEe} #AE TAS AB
29 n + 8ol A-&Hojof et

2 wAelA, "PDCCH"+= PDCCH, EPDCCH (Al B <A elA), MIC PDCCH (MPDCCH), R-PDCCH7} A= L
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ol (suspend) H A & RN 9o+ R-PDCCH ®+, NB-loT¢ 790l o)< (narrowband) PDCCH (NPDCCH)
& A A3,

2 gAlA, Ad BUEHHS ALY B35 A=E 9udtt. oF £, PDCCH EYH S PDCCH(E) (E+=
PDCCH SR E)9 B3 AEE 9 u|dic},

B wAoA, F9 A2 (dual connectivity, DC) FZFS 98, "E AvolglE fo]E= miAy A 2EF(MCG)

=
9] PCell Bx 2xF A 1E(SCG)Q PScells A H3tar, 18x gkom "E4= M(special cell)"o]g}l= gol=
PCell& A ABTF. MCGE Aol= SI-MUES £83l= w2y BSeF ddd AH Ao 1Fo]ar, SCG= EES 93
F7te] 74 DS AFsta JANE wpxE BS7E okl 23k BSeF Add AW Aol TFoelt). SCGe 1A

SCell(primary SCell, PSCell) % X®A o & (optionally) 3t o]l SCellZ FAET. FE AZAAAA, 2
Mol MAC SUEJE], 2, NCGE $13 MAC SUEJE] ¥ SCGE $1% NAC EJEl7F UESl 4% (configure)r}. 747te]
VAC MEJE]&= PUCCH AF 2 A4 78k 9o HE&E A dsk= AW A= RRCo o et & gAelA,
SpCellolgtes ol olgist AL XAl W, SCellolghs &&= the AW AL xAec), Splell MAC
AEIE 7} MCG B SCGoll ZH2E A= =H] o Iﬂrﬂ‘ MCGe] PCell = SCGE] PSCells A A ghrt,

_YE

B Ao A, "C-RNTI"E 4 cell RNTIS X#3hal, "SI-RNTI": Al2~¥! AX RNTIZ %% 3la, "P-RNTI": ¥
o] RNTIE A38}iL, "RA-RNTI'E ] A< RNTIE A F sk, "SC-RNTI"E @ 4 RNTIS Agata, "S-
RNTI"= Apo]=# 3 RNTIE A& akar, "SPS C-RNTI"= W-21%4 (semi-persistent) Z7A%% C-RNTIE A3 3
o}

2 BAAM AR &0 B Ve T A oR AYEA 22 &0 ' 7zl WsiAs 3GPP LTE/LTE-A &
= A, olE Bof, 3GPP TS 36.211, 3GPP TS 36.212, 3GPP TS 36.213, 3GPP TS 36.300, 3GPP TS 36.321,
3GPP TS 36.322, 3GPP TS 36.323 2 3GPP TS 36.331, ~12]al 3GPP NR ¥+ ¥4, <& E°], 3GPP TS 38.211,
3GPP TS 38.213, 3GPP TS 38.214, 3GPP TS 38.300, 3GPP TS 38.321, 3GPP TS 38.322, 3GPP TS 38.323 & 3GPP
TS 38.331% #xT 4 2lrt.

2+ E- UTRAN«] HEYI FFE A8 EExot). E-UNISE LTE A|~HogA 3AHE 5 Qlt. 54l
]E—%] = IS % #AZ3 dolHE E3 VolP(Voice over IP)&} & tdkdl Au|2=E A&7 fste] €2 nj
Hr}.

T 2% ZAIE whe}l o], E-UMTS YIE$Z+ E-UIRAN(evolved UMIS terrestrial radio access network),
EPC(evolved packet core), % 3} o] UEES 2F3tt). E-UTRANS shue] Ao 9jx]d % &= skt
o]/%d2] eNB(evolved NodeB, 20) % %59 IEE(10)& 28 % rt. dhvh o] E-UTRAN MME(mobility
management entity)/SAE(system architecture evolution) AlC]E¢o]l(30)E WEYTL Fdho] XFH oF
HEAR 2449 % .

i)

Al

oA, "stEFH I (downlink)"+= eNB(20)ZFEH UE(10)29 E41& A AT, "8 A(uplink)"=
UE(10) Z5-E eNB(20)Z2 9] EA1S x]A 3},

= 38 dwukA 9l E-UTRANT EPCY T+%E vl EExo|t).

%= 30 =AlE wpel o] eNB(20)+= AFEAF Z#|Q(User Plane) % Alo] &2 (Control Plane )|
E(end point)E UE(10)o Al A|&-3tc). MME/SAE Alo]EHo](30)= AA 2 olsA #Ag 7|59 d=E ¥JAEE
UE(10) e Al #|3-g+r}. eNB(20) 2 MME/SAE Alo]Ee](30)= S1 QI H o2& Esto] d4dd 4 Q.

oliL 7|A=(BS) H= & ¥

eNB(20) = dwkA o & UE(10)¢ B8t 1A
g F k. AFEA B e Ao

T &b, kY] eNB(20)7F A mhth uX
o] 2~7} eNB(20) Atolell AH&d & Urt.

MME:= eNB(20)o]l thdk NAS Al2d®, NAS A2d¥®d Hob, H&%(access stratum, AS) RelF #lof, 3GPP H<
HES A o]l5AdE 9 A (N == Aladd, (FHeold AAFY #lo] 2 A3 (execution)= EESh=)
¥ 2= UE A (reachability), (FrF 2 &4 =9 (B2 93 Ed7 o9 gd2E #g, PIN GV 2 A
WG AE, ME W37 SardsE d=eomE 93 MME A", 26 B 36 3GPP HE VEYaRY d=oH S
3k SGSN A&l 2w o= Ag woj?] A (configuration)S X3} wlojz] e, PWS (ETWS 2 CMASE

Lo

O

2
23 wAA] AES Q3 AYS EFete T 7S Y3t SAE Alo]Ede] EAEE H-fA(Per-
user) 71HF #F IEH (o, K IR AALE A8, AHe A4 (Lawful Interception), UE IP F4 &9,

_10_
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FE ¢ #7 ", UL 2 DL Mv)2 g9 g5 Alel® 9 #o]E 713}, APN-AMBRO 7%
2 ¥ kst 7)5S AEsth. ME/SAE Ao Eo](30)E HWEAHS ¢dte] E A
A @d] "AlolEgol"gt Hsth, 1evh, MME/SAE Aol E¢]0](30)= MME Z SAE Alo]EY

49 =7 eNB(20) 9} Al EH](30) Alelal A S1 IEF|o]~E Fale] AZ24E 5 Ut} eNB(20)ES X2 9
EHol~E Ealo] A5 HEE $ A o] eNBELS X2 ¢EH A VX w4 HWEYa 725 7Hd ¢
ATt

EAJE vhel o], eNB(20)&= Alo]ESNo](30)ol ik Mg, 4 2 A(RRC) &3} 53t Alo]ES el & &
sk gH-d, Hold HAA Y A~ ] W g dE, BREJAE QPIBCCH) AR 2ASH 92 A%, Ay
2 sy ZFRoA IE(10)ES A3 54 #AY 39, eNB 542 A4 (configuration) E FH|, T4 wo]
Aoy, FA4 AHE Alol(radio access control, RAC), ™ LTE_ACTIVE EjoA AZ o]FA Aloje}l B2 7|sE
S 9% 4 Adrk. EPCAA, AolEN ] (30)+= Hold al, LTE_IDLE A& &g, AH8Ar ZdQl 453}, A~
H G o EFHA(SAE) Hloje] Alo], E H]-HE AFZNAS) A2d9ye] g3t W FA4 BHEel e J|TES
Ty 4 Qrt.

EPC= o]&Al 8] <IEJE](Mobility Management Entity, MME), A®-Alo]E9o](serving-gateway, S-GW), %
7 dlolE WELYIA-Ao]Eo](Packet Data Network-Gateway, PDN-GW)E X g3ttt MMEE 52 EES olF
& sk %z.gi olg¥E A4 9 7H8Ael Y FEE Zreth SGiE E-TRANS S omA zhs
Ale]Egolo]laL, PDN-GI= =% dloJg WELA(PDN)E THHoR Zk= Ao|Ego]o|t},

T 4% 3GPP A & MES A #EE VIWe R 3 ALEA7]7](user equipment, UE)SF E-UTRAN Ate]e] F-4
QIEjF o]~ E 2 EZ(radio interface protocol)9] Ao (control plane, CP) E AM&AH W (user plane,
P) #+x2& vehll= Ede|th. AW Bt UESZZE 35 #Eshr] SsliA o] &ste Ao wAAEo]
A$E e B25 gujdt. AHExEEe fZgAold Aol A dolg, A5 59, 24 dHeolg =&
AEY 7 oy So] AFHE FERE oH g},

LTE/LTE-A Al=8e] AT 1(5, LD =d ASd 8. AAS(S, As 1 52 LD sdAsS &4

A9 (physical channel)g ©]&3Fo] A9 (upper) AlZolA BH A% Au¥]2(information transfer service) &
Azstt, EYASTS Ao Jd= wAHESA o] (medium access control, MAC) A3+ A% E(transport
channel)& &3 AZAH ] Jot. 7] AFALE F3) WA ESA A AT EAST Akel ] dlo]g 7} o] 53k

o AES5H FASY EYAIS Alele A
T 2oz gt FAHoR, EE
multiple access) ™A o= WREI, /AFeky
Access) WAoo ® HxHTH

g& F3l delgrt olFdt. ] EElAlde A FurE
A2 ek oA OFDMA(Orthogonal frequency division
oA SC-FDMA(Single Carrier Frequency Division Multiple

LTE/LTE-A Al2¥e] A= 2(F, L2)E v AMBAZoR ydrh: wid A4 Ao (Medium Access Control,
MAC), ¥4 %= Al°oj(Radio Link Control, RLC) ¥ IZ dHolg H ZZEF(Packet Data Convergence
Protocol, PDCP) E& ATl sdsct. A2AS(S, AT 2 52 12)9 MAC AT = Ad(logical
channel)& S3 AT FAHAA(radio link control, RLC) ATl AH|=E AF3ch. A|2AZF9]
RLC AT A= v dloly AEE APt RIC AT 7152 MAC HIF-9] 7% E50=2 FddE 5 9
t}. A2A1ZF9 PDCP(packet data convergence protocol) AL thYgEo] FL& FA <lgH o] 2o [Pv4Lt
IPv6et & 1P RS F&FoE ALy Q8 EZAE AdBEE HoFE= sy U=(Header

Compression) 7]%&& 433},

VAC MEAIFY F& A= 2 715e =8 AEd " A4 913, A
Y ddH e AF ES(B)oR/28RE 9 gt e Aolgh =i Aol
&4, 2AEY AX Bi; HARQE &3 ole B4; shve] B w8 Adire de9 o
AzEell og UE o] $de9] AEF; MBMS Au)2~ 28 dAF 29 M8 (selection) ¥ AEE X3},

RLC AEAFTS F8&(main) AH]~ H 7152 A9 AS ZEZEF deoly %‘;ﬂ(protoeol data unit, PDU)E <
%, (AM(acknowledged mode) H|oJE] Aol thsixwh) ARQE &3t o8] A=A, (M(unacknowledged mode) 2
AM dlo)E A& thsjaiwr) RLC A ¥]~ HlolE Y (service data unit, SDU)%«] A7 (concatenation), &3¢
(segmentation) % ZoJAE](reassembly); (AN HlolE] Aol thajaivk) RLC ©lo]E] PDUY A& (re-

_11_



[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

SIHS31 10-2020-0040794

segmentation); (UM L AM dlo]¥] Aol tisfAwt) RLC dlo]¥ PDUS] A A (reordering); (UM 2 AM dlo]E]
AEe] A w) SE(duplicate) A=E; (AM "ol Aol tisixnh) Z2ESE o/ AF); (WM 2 AM dlolH
Aol thaiAek) RLC SDU #1715 2 #lo] HW CloT EPS 3% 3H(optimization) ¥+ AM&3H= NB-IoT UES A€
3k, RLC A4 H(re-establishment)S Z3F3It}.

AFEAE Ao tsk PDCP A B AISS] F9 AMu|29t 752, 3t 45 2 453 # (decompression) (ROHCHE);
AR&2E dlolEe] HE; RLC AMell wigk PDCP Alg=H AxfellAle] 9l AT PDUS A A< (in-sequence
delivery); DColA1el 2~Z&3 wlojg] & LWA wloje]e] Z9-(RLC AMoll ok A dvh), ALS ¢k PDCP PDU =5
8 2 F=AS $3F PDCP PDU A1 E (reordering); RLC AMoll tidt PDCP Al ZHzalolA el a9 AlE SDUE 2
T8 A& RLC ALE 918 A= wA]9] PDCP SDUES AHE R, DLalA el ~E3 wojyEs 9 LA wojz] 9

79-, PDCP dlol¥ H7+ HzfoA 9] PDCP PDUES] AHF; ¢&3H(ciphering) ¥ ¥E3| %5 (deciphering); %
e Aol el etold 7wk SDU #H71E EFSHh. Ao} W] oisk PDCPL F8 AH]xe} 7|5e 4w Y
FA44 B3, 2 Ao Hd dolge] AES e, ~Z3 9 LA oy F$-, PP 2Ry A4E
S A 9gth. RLC AN Zdell 93 %+= DRBE 3 LWA wojel&9] 49, PDCP QIEJE]7F 27]] AM RLC <IEJE| <} A
= ], PDCP <MEE]ZF LWA wlojglo] diste] AA=E o), == 7P 29 Aldgdd uke}l PICP A+HS s}
2 Fa LWA wWojgel tiate]l AAE ALY 2709 A RLC AEEle dAayl & PDCP AEE|7} 3be] AM RLC <lE]

Ejo} dxtd w), PDCP AEEl= A 75 o83

A3AZ(F, L3 AF)el HslFol HAXst ¥4 AYA|o](radio resource control, RRC) AlS Alo]FHo A nt
Aodrt. RRC A2 4 Wlol#f(radio bearer, RB)E2] A7 (configuration), A7 (re-configuration) %
Al (release) ¢t TaAH o] =g, AFAE R HAEEY AdE F23ct. RBe= VB MEXA 119]
olH A (transfer)& & A2AIZ o3 AFTHE AH|2~E njgitt. RRC AF ol AAE= ¥-HE 5
(non-access stratum, NAS) A5 A4 #e] 2 oA T 59 715 T,

Tl ool g (AR HlolE F4d w2l (DRB) # Al2d® Fd Hofe(SRB) 2 k. SRBi= RRC
2 NAS wA[A o] AEelnt A= FA wole & (RB)=A Aol Ht.

LTESI A eNBo] shibe] A2 1.25, 2.5, 5, 10, 15 9@ 20MHz$} 2L dIE F oA SZ8E2 HA44d 4
o tideM slEEa T AT dd AHAE AFSEE A" 5= k. Aol A5 Ao]dk

952 ATHES 44E £ Uk,

E-UTRANO. ZH-H UEZ9] HFS 9 ataFd a2 d¥% AN<E(downlink transport channel)& A|Z=®l ARE A

&= BCH(broadcast channel), #Ho]& WAIX &S %3} PCH(paging channel), % A}8-xl Egld =& A

WA ES A58t 93 ek ¥ Ad(shared channel, SCH)S g3}, 3takaya HEANAE &=

R2EMNZE Mu]2=9 Efg EE Aol wAAY] A P SCHE Fate] dFd F= i, EE HE9
= )

3}ek3 3 MCH(multicast channel)

oy

o

VB A HIEY AR dHolHE HAEste A¥dEa dFAd=Ze 27 AAWAIAE d$3F+ RACH(random access
channel)$} Z1 o]9jdl] AFE-AF EgF oy AoAWAIX]E AF3sl= FE&H A SCH(shared channel)7F vk, 25|
g 9ol o, AEAQdd viEE= =g AY(logical channel)®+ BCCH(broadcast control channel),
PCCH(paging control channel), CCCH(common control channel), MCCH(multicast control channel),
MTCH(multicast traffic channel) S©°] At}.

% 5% E-UNTS Al2Elol A ARgshs Bellld +29 A oF ZAF Zolth. EaAde Azt F Ao & o
2] e Arzela Fog F Aol Ade o el FukEd(subcarrier)® AR 97]A, skt AR
L Q) (Subframe)& A7 F Aol H4:9] AE(Symbol)EZ FAHEC. dhe] MBI YL B4 AYLE
(Resource Block)EZ TFAHH, shve] AYESFS E49 AEEI E49 Furdsages= FA4HT. E=3 7
A B3 e 92 PDCCH(Physical Downlink Control Channel) Z, L1/L2 AojAES &) aid Bz de 54
AEE(EE 59, 3 9 AE)9 54 Fueass o83 4 Ark. = 59 L1/L2 AR A JAGE1H
i) dely HE JdEiAEA ¥ B)E E=Aslth. dA =97k Ha <9l E-UNTS(evolved

10 mse] ¥4 =Z#d(radio frame)S AH&3la &)

Ok S, LIECA, shube) MEZe Qe 5 7)o
EEh, shuhe] MHEH QIS vhe] OFDN HE=
AA A1) L1/L2 AARE Agstr] 3

universal mobile telecommunications system) A]2~ElolA &=
e B4 ZEdLe 10 e AEZH A (subframe) &2 FAH
AEHE EXEE A9 e &3¢9 dol+ 0.5mso]t.
2 FA4HET, g5 OFDM AEE 5 48 AE(HE 5o, 3

A8 % olr.
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MBZHQLS AFs7] A8 A7 A AZF A (transmission time interval, TTDE AojHct, A7 A4
& A ZEed ME(E2 B 2] dEagtauk ek AR2Ee ME(52 MRxye Mesdak 3,
EF WS (ZE &F ddx) So o8 &g S+ goh. 1118 &2 dolgrt ~2AEHE 5 d& 1H4S 9n|
itk ol E 59, A LTE/LTE-A Al2®dA] UL ZWE 52 DL ZWES] AF 7]3]= lmsvlth &AL, Ims
Heb g2 AlE el UL/DL 2HE 7187F of 2] W EAsA= otk wEbA, 71 LTE/LTE-A Al="lel A TT1
= Imsolth

fol

AT B Ao B4 Aol AE wi 54 Auz deluE Agdstus A% A¥ (P TH
[e]

A9 (downlink shared channel, DL-SCH)E o]&3}= PDSCHE E35le] dHlo|E|E H4/4=21%t}. PDSCHY dHlo]E

7b owl UE(sht = 59 UB)ellAl 5= Aew, 7] UESe] of9A PDSCH Elo|HE st 55
(decoding)& @loF sF= Aol tigt F= 52 PDCCHAl E3e|o] dFdr.

dE 5o, & PDCCH7} "A"#}+= RNTI(Radio Network Temporary Identity)® CRC "}~ (masking) o] daL,
"B'EtE FAAA(A, T4 YA]) 9 CEe AFFEAAE(A, 5 B A7), Hx B, 39 AR 5HE
olgdl AEHE dolEd #F Arst 54 ARz Bl AFHGL P o] AS, A W) UEE

Apxle] 74A 3 9}—5« RNTI HRE o] §3te] PDCCHE RUEF3la, "A" RNTIS 73 9l 3kt ol4ke] UE7) 9l

o, 7] UBSS PDCCHE SA18kal, 2413 PDCCHO] M HE Ea] "B'e} "C'ol o|a] AAI%= PISCHE 418

o B2 UMMW, RNTIZ oj=¢ 4 % PDCCHE} 3 7] PDCCH7F A7) RNTIZ w8 2l99A] A= (cyel i
O

redundancy check, CRC) w}A7 = om g}, UEZ} RNTIZ o]=#|d % PDCCHE RUEHsL 9o, /\01'7]
UEE 2L RNTIE o]&3le] A7) PDCCH«] B35 A= = 9l

A mEe] A3 o)% sM5Em AAW ALS|IF oadEY, ol: AAA (connectivity), AEF L O] Qe
Wl AR AldE el doiA AEE 4% 54 A9 A Aok, kA FAE dHoly ETe] &
WAl A, A" A dF FUF 9 AR Aujzo A& S EFF. A a4 S

2}
(o)
Alzsgle] A A Q] TS agtetal, o] AFEY 3E, dluA af, %
Asd

mukd A AR A= = oA k=
Zad, "8 88 oo AaY 58S U AT eds AN A 2 makd S4 AR REE ] A
& dsshe a7ARS S5A717] sl AAY A 7ise] ke vl 288 Aow et

INT-2000 (3G) % INT-oJ=wlaZ= (4G)9] A3 vfE o=, 3GPPE 20151 9¢¥ o]F IMT-2020 (5G) 7fdel] =
dalgok. 56 NR(New Radio)® A9l INT-ojHWIA~= ®F o)A, do|lZ £9, eMBB(enhanced Mobile
Broadband), URLLC(Ultra Reliable Low Latency Communication) % mMTC(massive Machine Type
Communication)& A& ThaFeh ALg Flo]x Aueg]e I ojZgFAo]dS st X4 Aoz 7w},
eMBBE= A 2 A9l e 1 ¢le(seamless) HolH & 59 £ doly HoE Euld ez
A2 B AR/TR o ZelAlol A e uldow sk RLLCE A Fao] /bsata 2y ZTAEAA WEAZES A
ofgk 4 Ae AFF T o AT (stringent) AA(latency) B A=A (reliability) &7AMFS Zbe o
Aol S Sls Aelsal; milCe A EYA ], &7 ZUHY 8l Ao ofEeAelds 918 ¢
L5+ ToTol A el AdZXA (connectivity)oll 7]x3H},

T 62 AAY FA BA AAEe] TRESZ AES oA

2 AR W TR EF 28] o5 EAEA, & 6(bh)E

Z 289 dF ZAg

Aol HAL E 2 WEHAZF Z(call) FEE H3] AHEste Ao WAAZE ASEe AZE A3, A&
& H%a?ﬂ ol AZeA AAE HolH, dF So &4 dHeoly EE e HR dolgrt dEEHE

drr. 59], = 6(a)i= UESE gNB Ato]o] 41 <1E| 3 o]
= UESE g\B Abole] F41 QlEjwo]~ Ao} 3y ZRE

%6 (0% B2W, A4 PH ZeeE 2ue 4 1 AZlayer ) (5, 22 AZ PI) A2)3 A 2 7
Z(Layer 2)0.2 TH=E 5 9t}
= 6(h)E H=xshd, Aol ¥H Z2EF ~¥S Layer 1(Z, PHY Al%E), Layer 2, Layer 3(d& E9¢f, ¥4
A Ao (RRC) AlZ) 2 NAS (non-access stratum) AlFOZ J-&E 4= g},
NR Al=RS 98 AA Z2EF A9 ol7|¥X= LIE/LTE-A A&=®13 fFAE 4 UAIRE, LTE/LTE-A Al =819
IREZ 2E] AR Ve LIRS oFf ®= ARS sdsty] fske] NR Al&RlelA Aol k. RS
s W62 74 QIEHo] 2~ o7 B ZREFS et Aol W AEE 75 dyA] A
2 Zola 7HIS 98lely] 98 -tlM=(on-demand) Al2E AR Ag, Z7 ¢= d=owE s 9%
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]
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-9 (S, 74 AL ARRC) Z v A] HE AOJ(MAC)) °lFA, H2 FIFE 58317 As F 7k o
4 e, AdH ol AdE #AAZIZ E wiHE S Ads7] 918 RRC W@ (inactive) AHE
Zahsich, ALgAF HHo] A2 7T I 2 AAHH(reordering) A¥IA (relocation) 59 71¥9] 7%
2 RLC H]<=2F A (out of order delivery)s HA3lsteE Aol 93 A A4S HEXEZ 3rh, T3k, AH|x
Hol8 A -3 (adaptation) TEZEZ(SDAP)Z W ¥ M2 AFEA HW H<E ZF(access stratum, AS) TREEZ

°] QoS E=5 2 deoly T4 ulojz] 1] §g Fo| RANOIA S EEF- 7]k QoS ZHANA E QS EE
D ml & HEH3EF =€t o8k, NrRell otidk #Ale] Fok(agreements)el wWE Al 28 Al =

o4 ﬂlﬂl Ol'ﬂ

NRe] A% 2 kgl ABAZ, Z, A A4 ASIOUC), T P ASRLC), 7 delE AvHs xz

Z(PDCP) B AH] 2 Eﬂ‘ﬂ B A2 T2EF(SDAP)E &Ee(split)drt. =2 AT MAC ABAISd A& A
2

i

2 to o

Algaskar, MAC MBEAISS RLC MBAT =2 S Alestal, RLC AEASS PDCP A EA S RLC *
Al-&-skaL, PDCP *113_74]?—: SDAP M B A Z-oll F4 wojyE AF3tal, SDAP A BAFL 56Co] 0oS E29-5 *
SR 5 HolE = 27 s, S, AREA W dlolE el Wik HolE F-4d wof{(DRB) # Ale] W wl

ofH el tigh Az 1 wo] 2] (SRB) & - F-E ).

NRE] MAC MEAFY F& AMuls 2 752 =g Y 2 & (transport) AE 7H] Wg; FF A AdelA
5 ASoz/oziY A9 $% ES(transport block, TB)o.Z/02HE 3sh} Hi= Adolgh =g g
&3l NAC SDUES HHEE/HAEE &S, 2AE" AR Wi, HARQE §3¢ e Ag0Hksa F4
(carrier aggregation)® 7% Wr&3ld skl HARQ <IHIH); 2 A=l o3 EY] 49
(priority) ;E®; =g Ad $43}(logical channel prioritization)oﬂ o3& 3Fte] B =8 Qg 7He
TAed] AEH; 2 AYE 2. g MAC AEE = v e o] S8 A E (numerologies) H/5%
= A% BolWs AL F A1, =g AE A A e mEd A (restriction)S =] MEo] oW FHE
A g/EE AF EolWs AT F JdEAE AT F T

NRe] RLC MEAZL 3719 A% B=, =, TM(Transparent Mode); UM(Unacknowledged Mode); AM(Acknowledged
Mode)E A 3t}. RLC AA(configuration)S FHES A /= TTI A <£7]7(duration)ol] oJEdA &=
= Aduirt o] Fojx M, ARQE A7 =g Aldel sl AANHE wHEHAE H/Ee T ALVIE F o
oo wHEEHA B/EE TTI A&7 s 248 + vk, I Z=7F SRBO, #Ho]d 9 HEEsfAE A|AE
Ao ALLHET. AN 2=7} T2 SRBEO| AR&HTH. UM % AM 2=7} DRBoll AR&¥Th. RLC AEAZS F8
M|~ 2 7)Fe AE Bro oEsta, A9 AlS PDUES A PDCPolA ] Alf~ dH Y} 59230 A4
2 FHFE O 2 AD; ARQE Fe oF A AMEH); (AN 2 UM % RLC SDUES] AEgH(AMSH); SDUC| €]of
AL (AN 2 UD); 8 AS(AMTH); RLC SDU #H 7] (AM 2 UM); RLC Asd; 2 ZEEF 0/ AE(AWHS X
&), NRe RLC A EAZ W] ARQE the-9] EAS zh=t): RLC AE] ®ae] 7]&sle] ARQ7F RLC PDUE &&=
RLC PDU MW EESS A&} RLCAl o3 Had w RLC JE] Hite] gk &= (polling)o] A&t}
RLC 417]& ¥4 " (missing) RLC PDU X+ RLC PDU MZWMEE HES § RLC AH H1E EAS 4 Ut}

>(”[‘

AREAL o] gk NRe] PDCP M BEAFS] F& *WV\ 2 75 AEs g dY s 9 oS Al (RocH
wh); ARERE dlolE e M AHE 9 FE AE; (2FF wojge] %) PDCP PDU 2-%-%¥; PDCP SDUE<S A
A dssh, ds&s 2 FA4 ®B35; PDCP SDU ﬂﬂ ]; RLC AMell ti&k PDCP Al 2 HlolE] &5 = PDCP
PDUE S EA|(duplication) & E&3ct. Alo] el djgh NRe] PDCP A BEAF] F8 Au]~ 9 752 Ald~
| 453, d3dE 2 FEAA B35 Ao 3 dolHe AE; AHE 2 FE HE 4 PP PDUEY &

ERES Y

(<3

2

, DL 7L 2 UL S5 = voll A €]

SDAPS] S8 Au]~ H 7]5E QS E2% % dole 4 wojy ko] 93
Z z}zko] 70 (individual) PDU A&
H] 2l

QoS E=29 IDQFD) 9 wh& xgeth. SDAPO] T Z2EF <EFE
el 2gEek. wlojg Z]Wke] LTES] QoS ZdHld9=¢ s 5G ’\Eélﬁ QoS Z&5 7%k ﬁﬁﬂo]ﬂﬂé—
Aegek. QoS F=5- 7IRE 29l A= QoS 225 R T4 HlojelE Eel(decouple) T =4 DRBZ ] QoS
25 A WEE 7HssAl skl F ol frdgk QoS 54 (characteristic) A& 383},

ki
E

il

=
L
Al

A=)

=}

NRe] RRC ABEAIZF] F& Aulx 2 75, g AFAS) 2 H 4& ASTNAS) I #dd Alxg Aro] B
2 7}1##, 5GC TEE NG-RANe] o) 7Hﬁ1iﬂ H o) ; UELF NG-RAN Atele] RRC A9 8, 2 Z 3iAl (o]
AL wrEa gaol M7 2 SAS ¥ E3sla, E-UTRANZF NR Abo] 3= NRelA DCol W17 2 iA1S o X3
) 71 #e s 2= B 7155 SRB(E) ¥ DRB(E)9 9, AA, A4 %2 dA; d= o E AYXE
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[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]
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e UBE A A8 2D SA, 28ja A Ad8/Ad8e] Ao]; RAT 7He] o] 58 233 o]5A 715 QoS #&
1%, IE 54 Bx %9 "By Ao, FX H3 A3} FHZE(detection) % FA HI A= Heo 24
(discovery); Z#]aL NASOlA] UEZ NAS WAIA] Z% 2 UEo|A] NASE NAS WAIX] A8 ¥

% 72 NR A=A HE AH oA dHolE EF «E YERE =Wt

T 7914, RBE 74 dlolgE vEhdn. & 7S FXSWH, £F 53 RBEFE 9 271 RLC PDUE % RBE
el sl}e] RLC PDUE Ao =x MACH o8 AAHET. %= 7914 RBER-E < 27019 RLC PDUE Z+zhe 3t
o] 1P % (n B ntDl d-g3shE §HH, RB,EHE S shube] RLC PDUE IP #Z(m) o] AL Eoth NRell A,
RLC SDU ML E= MAC PDUQ] Al&F H- 9/5+= NAC PDUA 2 e X 5 dvk. A AdE ARESe
B8 ASE 3 F ok VAC PUE F7A1E

A RS 7IE(NR)AA o] 7hsd &5 728 =AY

= 801]*1 53 992 ICIE AEsl= DL Alo] B (& £, PDCCD) 9] AF 9 Hehia, & J9
ICIE Agste UL Alo] AL (AE Eo], PUCCH) S HE F9& HeEldth. o714, DCI= g\NB7} IER HEdl=
Ao Xqiolﬁ} DCI& UEZ} &olol = A A (configuration)o] #3t AH DL =ASHI} 2> DL 54 A
B9 UL 2HES} e UL 54 ARE x§T 5 9vk. ICI= UE7F gNBE HEaks Alo] ARo|tt. UCI=
dlo]Efoll tigh HARQ ACK/NACK X.i1, DL g Zdefel ik CSIi B ~AIEY 2% (scheduling request, SR)

1WA AE Qg 127449 A 9L YA dHolHE Ewkske =8 Ad(dE
& AU, FFHAE dHelHE sk =2 AL(dE &, PUSCH ¢ A&
Tol mEw, o}Ur o] £FolA DL A& 2 UL dFo] #a4o=z +3d
oA DL ©lolele] &4l & DL dlolEel thgh UL ACK/NACK®] File] =ad o Qi
AaAow, dolE dAE et 24T HMHE AdEshze Ael= Aol fgad 4 3l ol et

FHE doly Ao xde] Hashdn.

—

ols B2 &X TxoA, aNB R B dF REdA 4l BRER Ee FAl BEoA A BE shat=
HAE e Al A(gap)ol Basttt, dF REsh 4l B Afolo] M3 S H&l, &% =0 1 Lol A

ULE A= Al de A3 OFDM AlES ®B35 7|7H(guard period, GP)o.2 A AT},

Al AA] LTE/LTE-A A]2=ElollA DL Alo] g dlolE] Ady A|&EE E}%ﬁ}ﬂﬂ Aol A<l PDCCHE AA Al
28l gide] Ax AEErt. 2, new RATIIA, 3hupe] Al 4 WY Ze th=F HA 100MHzol o] 2 Ao
of =, A o] iHL*ﬂ AES 98] dA e AH Ao Ad Jé}% ol o]ytrt. UES] dHloE] £
< S8, A S YB3 DL Aol AMES FAEH UE«] Hl| €] Tt Z7bsta a&ol AstE
ATk, wEbA, 2 Dé*iloﬂﬁt DL Alo] Ade Alz=®" dio, = Ad o T gigel A AE-H o
= BAdog A" 4 ).

AC)

2

Lo

o

HU —1> (A

NR Al2®lo A 7|2 AL Tdle &F0 9] A& 717k A (normal) =3+ H A (cyclic prefix, (P)E
Zb= 14 )9 AE 3 AES EFech. B3, &3S AMEEHE BRkEs 714

=
(subcarrier spacing)® TF2A A|71A o2 AALHAT}.

NR A ZEN, AAZE (NS Sol, BS)E £F WSI(E Bol, el WY &%, sl &% mE thel
S22 TA AN FYHED, NRAA shte] TI19) Lol Insshe e & nh,

i
rr
dot
ol
o
(@)
lav]
Ll
PN
rlr
—
N}
;.“:
o

3GPP 71WF B4l AlAEI(A S E9o], LTE, NR)oIA, 2AIZEd &) S s= UL F4 A9 UL 2AES A
A3, =A== g3 ddEH= DL T4 AYS DL wiA (DL assignment) .2 XA FET, UL ZWHE H= DL
v 72 PDCCHel 9]8f] 5402 AA =AY RRC AlZ1d ol o3 vb-x&xoz MdAggy, w-2HHo02 HAy
E UL 29E &= DL A4S 53] 449 UL 2WE T= A% DL wigez X3 H,

PDCCHE &3l AE%+= DL WAL 574 MAC e He| dig g3 3/ ALdDL-SCH & &3 dFo] J=AE
el 8 HARQ BREE Ao, AdHA T AQUL-SDS S d%538t7] 98], MAC <lE]E]:= PDCCH
Foll Al e WH HE SHAA AR 40" F AU e RRCO &) W-X&How e uE d9E
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[0105]

[0106]

[0107]

[0108]

[0109]
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oot fE® AP TNES ApAok At

LTE Al2="loll 4, RRCOl o8l ®b-A|&% 2AEH ] 7HestHH, ta AR A" (3PP TS 36.331 3=):
A& A 2~AEY CRNTI B UL W-A&4 ~A1E V-RNTL; W-A&524 2~AE% C-RNTIS] w-x&4 27
=3o] 3o 8] 7ls3H(enable)H™H, AT W-2&4 2AZEH 742 semiPersistSchedIntervalUL
9 EAIA (implicit) #Al(release) o179 ®W(empty) & 215 implicitReleaseAfter; WH-A&HA AT
V-RNTI®] Wh-X]&2 ~71&g o] AFg ol tfs] 7lsstew, Ztzhe] SpS Aol igh, AFgda v-A&4 2~
AE" 7H4 semiPersistSchedIntervalUL 2 HA]A A o] A2l ¥ A% 314 implicitReleaseAfter; TDDO|
el A wt twolntervalsConfigZt A&d Ao thell 7He3l T E53(disable) HEA] o3 W-x&2 ~A=H
o] slgkg Ao tia] ZMestE ™, sk A W-XE5H 2AEH 7HE semiPersistSchedIntervalDL 2 WX 4%
2AEHS A8 AAE HARQ Z2A222] 4= numberOfConfSPS-Processes. LTE A|Z®lol A wh-x]42 &}aka 3
iAol AAE % MAC QlEJE]E= (10 * SEN + ABEZHS) = {(10 * SFNgurt tine T sSubframegiare ie) + N *
semiPersistSchedIntervalDL} modulo 1024091 A B g oA N WA vjAo] &=ap4 o=z wAstln 7H53c},
LTE Al=dlel A, W-X&4 ~AEY 4dda aREZ A" $, MAC EE=:

> twolntervalsConfigZ7} A9 7AlZ(d: RRC AlZ)o &l 71538 35, ¥ 1o et Subframe_OffsetS AA
Star, a8 A ko Subframe_OffsetS 002 AR}, g1
> (10 = SFN + AB3xZZ Q) = [(10 * SFNgart time T subframesiart time) + N * semiPersistSchedIntervalUL +

Subframe_Offset * (N modulo 2)] modulo 1024091 AMHBE.Zz A N HA ZHE7V} Fxd oz wAsicia 7H
'712—8}'1117 047]/‘1 SFNstart timel}' SUbframestart tilue'_‘c—)T 7_'1[—7_'1[- /g é% }bt%a]ﬂ 1%E7}— (XH)Z7]§]'Q UH‘J ]/\% Egﬂ
o MS(SEN) 3 A Bz q)olt},

* 1
TDD UL/DL con- Position of initial Semi-Persistent | Subframe_Offset value
figuration grant (ms)

0 N/A 0

1 Subframes 2 and 7 1
Subframes 3 and 8 -1

2 Subframe 2 5
Subframe 7 -5

3 Subframes 2 and 3 1
Subframe 4 -2

4 Subframe 2 1
Subframe 3 -1

5 N/A 0

6 N/A 0

LTESl A, SPSE VoIP 7]Wk AMu]2o that Ao Y W =S 7 Al7|=SE AAEAY. VoLIEE etz o=w
148 7h2 (el AR 24 38 (speech codec)ol A 20msol kel sz o2 %Ml 4 A9l deo] Was
7] WEel, VolPE 91 T4 Agle] oAFet FPHA gow we Volp BFE <Aa Alo] A1dde] @
Alagsy oW =yt BAE 4tk LTEAIA] SPSi= SpCell ZolAnt AA= 4= lom | SCell oA e= A
2 4 gtk SPS7}F SpCell gollA A= &g stsH, UE= PDCCHOl 23k SpCellel thdt ~AEH §lo], 5
A el Y] B4R AURa NE EE S99 A4S ST 5 Utk aeu, H20E 5psvh VolPe.
= AT S PDOCH QHMElE 74 Ei A gaE BAom terd 430 2 AAEYd Asd
olct. # Spsel kel Ab&elE 48817] 98], SpCel 1t objzh SCellol SPSE AAeh AS weld +

_16_



[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]
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oAt

SPS 2k (elE &0, 4¥FFA IHE E= oA wjg)o] SCell Aol A=W, SPS7F &Adstd of, UE=
PDCCHE Eoll &d3tsl SCellel e ~AlEEglo]l 47 245 P TNE Ee A A& A
F sith. eu, SCelle] Hlgdshsl®, VB ul@gdstel SCell dolA olwgh MAC PDUR A& EE F218H4)
eri=th. SPSe} Awe SCelle]l WEAS= W, VB w243t o SCelloliz AAd 53 2WE iz 58
CERNE R SR s

LTES A, UEE BSEH-H SCellel tigh &3t WHS FAlste A-5olw, B9 SCellS 24383

UES] SCell& A& o2 EAssA= Fe=rt. 019} o], SCellell gk WAIAQl HHo] U= 78‘—°r°1 Wk LTES]
SCelle] &AdsldAr). UE-% SCell2 sCellDeactivationTimer 2} &&= ElolHo] 3] HA] o=z H|EAS

4 Atk UE7F 2AE% PDCCH T A st/v)&8A43) MAC C(BE 441 wivlch gho]w 7t Alz= A A 2
Elo]w7} REE =W, OH% SCell> EAlHoz2 = BSAA SCell HlEAstol] dis] Lde)x & HEAs)
UE7}F SCell &3t = H|&A4st A8 JEE BSol #AlgakA] &47] wiiol, HAIA vl sk UESH BS Abol 9
A e BAXZE ofy|gt s Aoe] k. A¥FH o g SPS A 3slel F A SCell H|ZEAI3} Alold] FEo] &
T A, odE E9], BSE olv] FAlAHo =2 H[EAsE SCelldolA SPSE &A3ter 4= ). SPS Aol A4
Av &3k SCello] nl&Adstd Z$-, UE7} SCell2] SPSoll that SPS 43t &S 428 UEZF oA
zhglol sh=Ae digh oJito] AT, & WAdAE, o#d £AE WAy A& oS 22 E =& BS
2h& A Qtglhtt.

_;

offt oft

A= UE7F Bl2gdste SCell ol Al SPS A& &AskA17]7] 913 SPS EAlst WHs A v, UE7} ]
dstd SCells 2438 A& AH3H.

mﬂ rkm

fe

oo, A& BAIA7|= AL, AL Z3 SRS AFE; Ao didk CQI/PMI/RI/PTI/CRI Har; o<
PDCCH ®YEI®; Aol oigk PDCCH =UEH; d4d" A5, Aoae] PUCCH AFE; Az dAzd
cellDeactivationTimer® AJZF & AAIZ; Z/X= PHRE EYAE Edste, AAHQ SCell 29 HES
ougd 4 Qo).

2 HAolA, SPS A AT = sty SPS AYS AT, thA] TElA, SPS AP AAE UL
IJUE wE= A9 DL A F S X A3

Z 9= B "gA wE E FYE A3t 3EEo|t},

SCelle] 7<%, WES o] oa] Hojw ahite] ps A4ge] UElA 442 4 Ak, MENAE E o4 9P
A5 B FHHAYL FE Ak,

B SPS A0S B4zt 918 s 23S Welo] FAHW(S0D), B3 W ofa) BdstE s AA
A5 SCello] 243 Aellx W@zl Aejx 4

) %} AFSHER(S903) . Al 23l A, UEZF SCellZdoll A SPS =M
S AgAI717] sk SPS B3t WS FAIsHE A, BT SPS kel 24d3tE SCello]l EAstE o] deXA
ARE AAgtt. &/gdskd SPS A H ddAE SCello] oln &/dshd AFefebda(S903, o), UEE SCellel A SPS
A9E BFASATH(S907). EAdekE SPS AdEt B#EE SCello]l wEAdsld Zdelo] (8903, oty L), UE:

SCell& A&H oz FA43FAIZITH(S905). o9} o], &Adstd SPS AU A3E SCelle] w43} Aelol 9l
= A4S, B UEYazRE 2A3/H843}F NAC (BES 58] &7y 541817 Holl SCellS 243131}
UE7} 3l SCellell thgh A 243} wel = d SCelld #HW SPS @43t HES F287 &= 8 Ex
243t @ SPS Al FHAEA] e b2 SCell s EA3skA] gt E43E PS A¢y #ddd SCello] o]
n GAstE A9, UEE SCellS A&Ad3tat 4= vk, UEE SPS A3 ##E SCellS @433 & == a4
A SPS EAdst WH I B SPS AYS @AEEE 5 QdTH(S907).

gagstd SPS At AvbE SCellS &Aset &, B AA4d gy a9
g st SCelloﬂ*i o]-&3to] dolE FY(dE B9, NAC PDU)S A% =i 44
g dA sk = A Al z=Eof| A B maE SCell(B)ollwt 2189 5= ),

PH
Ir
X
ol
A,
QL
o2
oE
H
:”é
mlo

£ 102 & Aol wE UES] oAA]] S3s &= 1'&3} 53], & 10(a)= mj&dsbel Adof thgt SPS 243}
BHe 7T B B 22 dAlsta, = 10(b)= SPS &4t el o3 nj&Adst d A4S 2438 & F
UES] &2 oAjiet.

% 109 dlelA, UEolAl PCell 2 2 79 SCelle] AAETE. = 109 F4 &A1 A28l A, PCellS 3 &

o,



[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]
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stEo] glom, SCell &3t = HEAs il = .

SCelll 2 SCell27} w]&A 3} Abejo]ld, UEE PCellol ARt dHolg H4(dE Eo], MAC PDU)S &3},
SCelll 2 SCell2e] w]&A 3} Aefel A9, UEE SCelll ® SCell2E E3&] ojw3l MAC PDUE A5eHA &=
T 10(a)9] delA, Ex @A43tE A(dZ 59, PCel)S T3] A(dZE 59, SCellDeoll tigk SPS &4 3} Ug
BS FAIR(S1001) . UEZE A(E)el oisk SPS &3t BaES 2lstd, VB 43t SPS A (5)7) #AH
A(s)e 248 s FAsAY ZAsh. = 10(a)2] oo, UE= 24d3td SPS A at s SCelllo]
HZA 3 Ao &S opditt. zelw v, B @43tE SPS Ada ##EE SCellls @A43A7IT
(51002). Z2&iu}, UBE= &43k= SPS AU ()T #edo] gle SCell2: EA3slA Fe=

T 10(b)9] ool A, SCelllo] BAald & UEE SCelllollA] SPS A& A18317] Al&a: 4 o). o]F, (E:=
A sle SCelll’de] SPS AH1S o]&3ko] NAC PDUE A43HtH(S1003). woll, SCelll ZFe] SPS Aglol tf3k

SPS H|&A 3l o] A= u], UEx= SCelll 9] SPS A9l AH8-& TA k. 18y, UEE SCellle] 43}
AEE WAskA ZEv. ) SCellle] SPS Aol H@*éi}wizw SCellle #A4ste ez FAHT).
SCellloll thdk SPS H]&Ad3l wado] PCell @ SCell29} #Eo] QQom=E Plelle BA3E A2 FAE1
SCell2¥ H|@Astd Aef= G2 €t}

A gAsk/mEAd s dd 2/ SPS g8/ EAd s ddle UESE o
HomAo] A" Cd(E)E UES FAFSE Wajo = °

E92 Apelel 4 B 5 olo} B17] W
£ Sof BYelE Hgd 5 vk, @l
Fol, Aol i@ P BAH WAL AbSs UEYAE YEYD

2 of o AAE Ao FA3/n|EAds)
Aol dAIgle] &) AL AL 4 ).
UE7} &4

2dshe Ao Mt SPSE B3 7S AA o UE7F v ste Al gk SPS 243 WEs F

aL A stE oA SPSE dAstelA f=E AAE A5, ted 22 EAFl Atk B4 SPS &
=l g S =4

D:E]_ =

3l 2| s AAE 5 g7 wiZel, BS
EH?‘P SPS 243t RS UEl AFek 5 UE=FH SPS &<l MAC CEE FAIsHA &5 Aeolvh. 1 %, BS= UESH
BS Atole] Al e HUAA= Qlsf wdAstE Aol A SPS A S vhA] ZAstetear A= Aotk v T
34, BS= SPS &3t HR ddd A4S ZAstd Am FsAw dAlze ] A UEOﬂH %"WOE
KR

H] 2 shEl 7] wjtell Aol i SPS @3t WEE thA] AEd o= Al A SPS AH
A= Zlot}. BSel ofgk o2 gk = A 2

th. o] A2 BSSH UE Atelol B2 Alad® wehs of7|d Aojar, BS7E Al AolA SPSE &4 std u) o s
Hgol obd Zolt}. of AL Hsty] s, UES] AW A AelA SPS A ()= el
Aol Gt Aol kil 3 WAt SPS @43t HRES dAEsty] Aol A Alel] g
= VBl dAFdte=m URolA M AS dAstsfof i,

2 gAelA, UEZF H|&Adst | Add gk SPS A3t WHES Falsta o] @dstE AoA SPSE
gdstetd, Ew vgdsts A& Wi SA4sA7T. 2 HAl= BS7F v ste Ale] ofgh SpS @443t W
S Aoz v@Adste A L v@Adste A Aol SPS A BEFE @487V 98 AMeE g . 2
BAl= H&AdstE AdolA] SPSE & dshstaiz) sk BS7E Aol tigh SPS &3t BHES AEsty] el n&Adst
H Ao g A 43 HES AEE davt glojA Aladd eHIEE AaAIvE ol o] itk

T 118 2 HAE Fdete Ad5EA(100) 2 F2X(200)9] 4848 E e E ESE0|Th

AFGX(100) B w2000 AE F2/%E+ HolH, s, #AA & HE2s 74 AE5E dE e F
A e EWAM(3, 23)3, FASA Az" U A #EE A% ARE Adste wlxe 2, 22),
7] EWAIH (13, 23) 2 HEE (12, 22) 04 TRLAe FAF R AAF, AV FAHKAE Alofste]
F A7 Ae=d & A dAE T Aok stuE T ES wEe (12, 22) B/EE EWANAS, 23)&
Aost=E FAdH (configured) ZZAA (11, 21)E 22 E g},

2 (12, 22)% ZRAAMAL, 219 g 2 Zﬂ‘ﬂ%— 9k TaaAe A & gy, 9/EEHE ARE o
Al AR g Aok WEe (12, 22)7F HERA & x PDCP RLC, MAC)& W=
(12, 22)9 gF-olr}.

Z2AAAL, 2= B4 L2 MR W 2 BEe ANbAel FES Zil
AA (1L, 2D+ 2 HWAE Fads7] 98 45 Ao 7|sS 3% =
= ~®E(9, PDCP, RLC, MAC 2 PHY AZE)olA dojuts B35S sTaAA (11, 21)
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Sk, ¥ A EAES FYSHe TREZ 295 ZeANL 2D 23 S Ao

Z2AMA(11, 21+ ZHAEEH(controller), vlo]A= FAEEZ(microcontroller), wFlo]aZE ZZAA
(microprocessor), wlol=2 AFE (microcomputer) SC8LE B3 = Qu}. ZTEAA(11, 21)E =90
(hardware) & F9lol(firmvare), AZEo], EE o]59 Afe o3 F+ddE + Urt. st=doAE o] &3t
of B wWHE FEstE Ao, B wWAE st =F A" ASICs(application specific integrated
circuits) H+= DSPs(digital signal processors), DSPDs(digital signal processing devices),
PLDs(programmable logic devices), FPGAs(field programmable gate arrays) ¢ ZZAA (11, 21)e] H]=
T urk. g, Ao AZELOE o]&3st] B HAE Fdst= ?‘o—c’roﬂ—t— 2 BAY 7 Be s4ES

Fdste BE, A3 Be g 55 2SS o AZESe 8E & don, E WAE £
T AEF " P e AZEolE ZREAAN(1L, 21) Wl ?Hlﬂﬂur H2e] (12, 22)°] AFEo] =
2AA(11, 2ol & 752 + At

AE7=1(100) 9] 4§‘1]’\1(11)L A7) ZEAALD Ee 37 Ji/‘ﬂ/ﬂ(ll)@r AZE ZAEHERYH 2AE
ol oR2 AFH AE Z/EE HolEe] thate] &2 P53} (coding) B WX (modulation) & F33t ¥ E
HAAH (13) 0] AFch, dF Eo], ZZAA(1D)E AFstax sk dolH a% Atz 2 AQd Fa3, =
ARER, HxHF T 7A K 9 deololx Wkstt. FostE dolE & FEER AAHHI|E 5,
MAC AlZFol AlTate Hole &5< % £53% s7kolth. 4 555 (transport block, TB)& o FEE=ER
FostEm, 7t A== s o]k dololo] FHE FAIX e AFHA dvt. FI A WS 99

e olH (oscillator) & E3E & Ark. EMAM(13)S M AN = 1 o3 & A4)9

A% QtHuE xS 5 .

[H

=

:L

FAFA (20009 s A AAFLS AEFR(100)9] Ao A fAHe] o A EEH]H(ZI)?J Ao

s AL (100)0] 98 dEd FA AZE Al (2
dom, A7l EWAAM(23) 74l SEHUE F3) s

Tk ekgF MEksko] (frequency down-convert) 7]A e} Aoz H3ity. ERAH(23)2 53

A8 A HE 23T & At V] ZEAACDE FA HEvE Fete] Fale T

(decoding) ¥ HEZF(demodulation)& F3ste], HAEFX(100)7F & dEatna P dolgE HAF +

o}

EWAH (13, 23)& skt oo QHHUE FH|ghtt. tEvhe, ZEAIA (11, 21)9 11101 Stoll & WAe & 4
Ao mek, EWMAH (13, 23)°] o AHzH AeE JF-E AFEs7AY, YFEFH 54 AsE o

AW (13, 23)0.2 AUt 75s TR, tduv= ?}Eﬂur XER EgUie vt 7 EHvE st B
otelvtel sgatAY st B & <tely 24 (element)] ZFol <& +A = (configured) 5= Uth. Z
PR RE] ddd Asv= AR (200000 93] o= 2sllE 4 fick. s ctelyel t-g3te] dEd =
A< (reference signal, RS)= FAIZA(200) 9] #olA 2 <FHUE Aostn, o] o &g AdHUEFH
o] @(single) F4 AMEAA ZF2 7] SHlVYE X8t 559 EF <HY 8 (element) EEZHH O T
J(composite) LA TAGle], A

h=)

5
2=
T

s

L) SN E BelF 7] tHuel dE AY S FsetA
Fvh btk 4] ot el ARe Aushs Alde] Y] BY chHy el e Jrel Ause 4
) AYRRE mEE S QES JoEn. Bee) et olgste] dolHg F44s Y& Onlti-

= Uz
Input Multi-Output, MIMO) 7]5& A|Yste EWAIN Y ZS-ol= 271 o449l Steubel A= 4= Qluh. EdA
W (13, 23)& ¥4 F34(radio frequency, RF) FH o2 AR 7= 3},

gl dalgel oA, IE & dgFF Ao A5 (10002 F2sta, gy ad s 22743 (200) 2
Fzbstth. 2 wale] oAlEel olA, BSE AdH A= A (20002 F2etaL, st A= A
2](100) & s2Hgtel. o]k, UE o FHjE Z2AA, EAAY 2 wE2E E 244, UE EAAY 9 E ¥
meg} 747y Askar, BSol 7HlE ZR2AA, EWAY 9 WEE BS ZEAA, BS EWNAY 9 BS #RZ)
7}z st

O

|

B ZRAAE 2 9o mel BAsEs TANAL B gAe] u B QAN AEE £2 EE A5
5 ACle B ZEANE 2 wAlol Bl BASES FRHA B wAdl 0o B S AEs 4
A EE ASHES Ao g,

-

& ACNA, UBZF w2/dske A Aol A SPS AlE A EHAI7]7] 913 SPS @43t RS A A

=
[H

, U

o
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= =
FHES BS EAANE Aolse® T & Ak dF Sol, BS ZZAAL SPS AA(E)S B
g vl

g Aos=s 748 5 Ak,

SPS 7Hels &Adstaty] 9%k SPS &Adst WEo]l UIE ExAMe] o3 4=2ld wf, UE ZEAX = &Adst HHol
ofa 2dskd SPS Abeddt wEE Aol @Adshe 1A Ee= WEAstE AQlA ERlseE FAEY. 243
F SPS 2kl ¥} Ak Ae] HlEAdstE A AS, IE ZEAAE 7] A4S AgHoR SRS A H
U oofef Fo], &Adshd SPS bl Ak Aol mlgdste AlQl -, UE ZRAAM= BSEAE A 2435 W
S 5o, @As/mdst MAC (B)= FAlsHA] @il AS G725 49, IE EdARZE 2 4
of Wigh A &3t Wy e o A BE SPS @43 HES FAlsHA & 3, UE ZEAME &4d3kE
SPS At} FHEE A @d2 thE As FAspekA d=F AT, @43t @ SPS Al ddd Ale] ofv] &
Astd A5, B ZRAN= AS Addsietes 742 ¢ vk UE Z2AX= SPS A3} dvbd 48 &4
skt & m= 2gste u SPS @43t W AdE SPS Ade A3t AVIEE A" ¢ vk 243k
SPS At ddE S A &, B ZRAME S4std A ol AAE SPS Aol HolE fUl(dE
=0, NAC PDD) & HF E= FASES B EAANE Alojstes 49 4 ok, o9k o], & WAldlA,
UE EJIAHZE vjdAdste Aol tigh SPS &3t HE S FAlshd B Z2AM = Hgdshd As wA 2438
& v 23k AlolA SPS Al BT ES TAEY.
B Ao A, BS ZEA|A7E BS ERAIHE Alojste] SPS At S B3t 717] 91g &St WE S VR dEsh
© A9 Ee 2 Foll, BS ZRAXM= @45k SPS Al ddE s SASATIES FAE ¢ v BS
ZAM = AL SPS Aol thgk SPS &3t W 5 s EdAHE Ao 5+ Aot

[e)

S

BS & A7} Aol tigk SpS &3l HH
3t HES AFsHA Grlgs BS ZEAA
= UE 24307171 S8 SPS 243t T
A e GAstel A AdelA &4dstd DL SP
24515
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EH]
E-UMTS
Core Network (CN)
Access Gateway (AG)
eNodeB p————— — eNode B
UE

EH2

E-UTRAN
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eNB

Inter Cell RPM

RB Control

Connection Mobility Cont. \w !

Radio Admission Control MME

NAS Security
eNB Measurement

Configuration & Provision

Idle State Mobility
Handling

Allocation (Scheduler) EPS Bearer Control

RRC

PDCP S-GW P-GW

|
_
_
|
_
_
Dynamic Resource “
_
_
_
_
_
_
RLC _

Mobility UE IP address
! Anchoring allocation

MAC

_
PHY _ Packet Filtering
|

E - UTRAN EPC internet
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time

L1/2 control information region

data region
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=96
UE B
SDAP SDAP
PDCP PDCP
RLC RLC
MAC MAC
PHY PHY
(a)
UE AMF
NAS NAS
RRC RRC
PDCP PDCP
RLC RLC
MAC MAC
PHY PHY
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[P Packet 1P Packet IP Packet
|

] | |
T

SDAP R, p i m_u%_u%d ’ |

PDCP ¥ H 7 5@ @%

| |
I 1
Z}ﬁ . — m _ vvvvv z >ﬁ1 WUG vvvvv ‘

| |
| |
‘_ H | MACSDU |

|
|
m MAC PDU - Transport Block
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.~ DL Control
224 region

= UL Control

EH8
/* I:I DL only or UL only
T sl
|47
=3
%2 /'/:///
| 0]~
o 1 2 3 4 5 6 7 8§ 9 10 1I 12
Symbol index
One TTI
EH9
( Sttt )
$90]— Receive a SPS activation command
for a SPS resource on a cell.

903

The cell related to the
SPS activation command is
an activated cell?

No

Activate the cell

8907

Activate the SPS resource on the cell.
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NS4
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EHI0

O Activated Cell

SPS activatio

- Deactivated Cell

PCell

command for SCel
(S1001) /-

O Activated Cell

- Deactivated Cell
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EWII
13 100 23 200
Transmitting device ) e ) Receiving device
{ |
11——{ PROCESSOR | | TRANSCEIVER TRANSCEIVER | | PROCESSOR ——21
12—~— MEMORY MEMORY |+—-22
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