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g Al A
Bl B BH A AP Az B 9H L s
R B

UMTS(Universal Mobile Telecommunications System)2] &F/J-¢1 3GPP(3rd
Generation Partnership Project) LTE(long term evolution)t 3GPP & ] 0] Z(release)
8% A7) % al 21t} 3GPP LTE+ 3}8F# =19l 4] OFDMA (orthogonal frequency
division multiple access)& A}-&3}aL, AFak® = ol 4 SC-FDMA(Single
Carrier-frequency division multiple access) & AF&¢Ht}, H O] 47 &f QFE L& ZE+=
MIMO(multiple input multiple output)& 2-& $+t}. # -l == 3GPP LTES] %13}<]
3GPP LTE-A(LTE-Advanced)ol] o) 3} =2] 7| W8] Fo]t},

3GPP LTE-A° A =] = = 7] & 25 W53} F A (carrier aggregation),

S 7](relay) 5-©] 9t} 3GPP LTE A =8l {1.4, 3,5, 10, 15, 20}MHz % 3}1}<]
o) o 25(, shbe] 84 WhEIh ke X 13k v kS Al 2~ Fl o] T}, &} A vk,
LTE-A+ &3 445 o] &3 U5 W& =98tar glvh, a4
HE<E 3} (component carrier) ™ 54 =3} (center frequency) 2} T % O =
oL, 84 Tk kel Ao 035 = Ak b W A 29 e
S U1 E 1) A o)o] %S 2he Maeo] @4 W AR S0t

(o]

HEEgre AR A Ao m QR IS =017 fdl, 714 =ro] Tt
FEFFA A 75 A AL T TS A e flele]
ARG = Ao, @ibo] Wgoh= I A A7 7 A ol sk H7kA]
Aol md AREE ZF ehde] Ao e & = Ak A 7R Ak (cell
edge)oll Y A8k= ©hre] me AJZE2 Al Fofol] § X ghs whe] e A ZF R G
Aoy b, A Fokoll f Aok die] md A7k A 7Rk o] YA 8=
wibe] e AR T g

S ERE S Fol7] A8, VA& A e g sl AEd P A
Az s o] v Al kv ¥ (boundary) Wol| A =4l o2 Q1 A& 8
Aol Aasity, VA=t 2 7 whbe] gkl upet 2F whde] HE Blo|y =
= ]

IPR2025-00720, OnePlus Ex. 1011
Page 3 of 22



PCT/KR2011/000111

e 2o A Ao o

v}k
=

713 A

.
A 4

WO 2011/084005

[8]

it

A=

T

s

)
X

o= dAlE

]

A
1o

N
4

o

=

7] § (timing advance command)

7]

H

BN
Y

fiie)

7] 78

=
&)

s

&

71 Al

o
T

[11]

=

o)
DA

N
4

bAIE:

=

= gAE

°©

Z]
S

shukel Ay Ao

S

LN

A

—

0

g
<
gl

X

BN
p

IO

]

bobel A o)

°©

T:
~

sz Ao

S

s
=

=
h=D

A

]

MAC A] 2.8 U] (sub-header)ol] 3= = ¢lt}.

MAC(Medium Access Control) CE(Control

.
.

-
-

4
4

=
=

114
PR

=

A7 AIZY 7

Element)®l] 3

[16]

0%

A

—

0
K

o

it

7] *§ ¥ (timing advance

"o

ol

. e
=

O =

o
A ‘W._

—

o Q)
wo B
- H

Page 4 of 22

IPR2025-00720, OnePlus Ex. 1011



WO 2011/084005 PCT/KR2011/000111

[35]
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[38]

3
T 12 g o] 489 = A8 Al 2E S YERY
L2 AREA A OE A TRES FRE UE B Eolv
L3S Aol W] g A TR EE TFRE Y B0
A= g ks kel o E ekt
%5 o WEE IS Qg 7)Ao A2 AlF o] 72 vERATh
562 U5 RS 95k ©do] A2 AlFe 725 UERdIY,
= 7% 3GPP LTE| A MAC PDU] T &E ekt

A& E3FEF= MAC CEQ] A o] & veldit),

!

T2 o] A&H e FA8A Al 'S Ve, o] =
E-UTRAN(Evolved-UMTS Terrestrial Radio Access Network), ==+ LTE(Long Term
Evolution)/LTE-A A| =¥l o] e}l &3 4= 9l

E-UTRAN< ©@7H(10; User Equipment, UE)el] 7l ] ©] 33 WA (control plane)3}
AL-8-2} 3 H (user plane)= A &3l 7] A =7(20; Base Station, BS)S 3Z 3%k},
GH10)> 1 EH A o] FA S 7 = 2 2, MS(Mobile station), UT(User
Terminal), SS(Subscriber Station), MT(mobile terminal), 541 7] 7] (Wireless Device)
S e &ol 2 BEH Tk 71X F20)> SHA0)I A8k A H
A] % (fixed station)= 3}, eNB(evolved-NodeB), BTS(Base Transceiver System),
ol M| 2~ 3E Q1 E(Access Point) & UE &0 2 52 4= 3t}

A= (2005 < X2 AH H o] 25 Fato] M= Add 5= vk 7] A= (20)< S1
21 E] 5 o] 225 %3l EPC(Evolved Packet Core, 30), 2.t} 244 31 74| = SI-MME%&
&3l MME(Mobility Management Entity) 2} S1-UE €3] S-GW(Serving Gateway) 2}
A A,

EPC(30)T MME, S-GW X P-GW(Packet Data Network-Gateway) = -/ % U},
MME+= @ o] H & G u )y eho] 5o #gk Ju & 7FX a1 glom, o] &gk
AH = o] o] g4 ol 2 A S-GW= E-UTRANS el o &
Zki= Aol E o]0, P-GWi= PDN= S T4 0 & 7k A o] E go] o]t}

it 71X 7ke] el Q1B | o] 22 F Uu 1 E | o] 2=} gk, ekt
U E S A Alo] o] FrA Q1 E #| o] 2= 3 & & E(Radio Interface Protocol)2] A5 &
FAA =gl d o] o A Al 27 43S 4] £5(Open System
Interconnection; OSI) 7|5 X2 2] 319 37 Al&=& vlg o 2 L1I(A 1A15),
L2(A2A1%), L3(ABAIS)E T4 = A=, o] Foll A Al1AFoll &3l
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[44]

[45]

&2 A 52 =] Al 9 (Physical Channel)< ©]-8&3F 7 W 7 < A] 1] 2~ (Information
Transfer Service)E A|-& 3}, 4345l ¢ %] 3}+= RRC(Radio Resource Control)
AG LI U EQ A (ol Y& Alofshe GES gt o] & 93
RRC A5 @3t 7145 7F RRC WA A & ul 83T}

= 25 AF8-A} 3 HH (user plane)dl] o gk H-4 3 2 E F G-Z(radio protocol
architecture) & L EFA] &5 12 0]t} 12 32 Ao} R (control plane)el] th ek -4
IREZ T2 UEY B0tk AR A HH & FQ‘X} Eﬂ ]H AEe 9gh

Ol

ro{'

IR EZ 29 (protocol stack)©] 31, A o] HH-2 A o] Al At T2 EH
@)t

=2 938 23, &8 A5 (PHY (physical) layer)<- = 2] 2] Y (physical
channel)= ©]-&38}o] ¢ Aol Al A H. A <% A 1] 2~ (information transfer
service) & Xﬂ lﬂr/} A5 A9 A5 2 MAC(Medium Access Control)

A 5 3= A <52 9 (transport channel)<S 53] Oﬂﬁﬂoi AT} AAES 55

MACﬁ]*&#gﬂﬁlﬁ/\P |2 "ol El 7} o] sttt AEA 2 4
QIEjH o] 25 F3f tlo]E| 7} oW A oW 57 iﬂ &5 =7}l whet
wad.

M2 uE =2 AF Aol
3l o] g 7} O] L‘“/} ¥
Multiplexing) % HzE
<8l

MAC A% 8] 71%-& =2l Wk 1 2 K 2be] )

MAC SDU(service data unit)2] A9 o2 &4

71 <55 (transport block) &. 2 9] Uz sl/A v} 515

=7 21 94 53l RLC(Radio Link Control) 7] l] A =

RLC A& 2] 7] RLC SDU9] 91 A (concatenation), 4~ SH(segmentation) =

A A g (reassembly)E 3§k}, 54 W] o] 2] (Radio Bearer; RB)7| 273} =

U} <F 3+ QoS(Quality of Service)E W.2&3}7] 93, RLC A5

54 KL= (Transparent Mode, TM), H] €F¢1 X = (Unacknowledged Mode, UM) =

$FQl .= (Acknowledged Mode, AM) 2] Al 7}X| 9] AR EE A& 8kTF AM

RLC+ ARQ(automatic repeat request)= 5 9l 2. A4 A&k},

A}-8-2) 11 o] A] 2] PDCP(Packet Data Convergence Protocol) 2] 52| 7] &<

ALE-A)F dol B 9] A, FH 4= (header compression) 2 ¢F % S} (ciphering) &

Z ksl Al o] 3 ol A 2] PDCP(Packet Data Convergence Protocol) 7] 5 2]
T Aol Hd dolg o] A A GE s/ A WS (integrity protection) S
S

RRC(Radio Resource Control) A5 Ao ¥ H o] A wt A 2] ¥t} RRC Al

RBE 9] A 4 (configuration), A2 4 (re configuration) 2 3l 4| (release) 2} ¥ & 01

el A, A% A 2 e A Ee) Aol & Sk,

21718F 21719 B AlE Alol= wE Al S
¢] A 9 OFDM(Orthogonal Frequency Division
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[52]

[53]

RB+= T o Y E 9] 719 tlo] Bl AeS 913 Al Al5(PHY Al5) 2 A2
A% (MAC 715, RLC A5, PDCP A5 el o8] Alg ¥ & =u 4 B2E
ou) §e} RB7F A H T AL 54 4028 AFe7] e T4 Ters
A% 2 AL SS9 51, 2hzbel T4 49 shebl e 2 F 1 e
A 3l= 348 21 3k}, RB+= UhA] SRB(Signaling RB)$} DRB(Data RB)
F7HA & UEo] A = 91Tk SRBE Al o] W ol A RRC WA A& H &8k
TR E AFE M, DRB= AF&-AF W ol A AL Hlo]H & &8k TR
AH-& Tt

o] RRC A5 E-UTRAN 2] RRC A5 AFo] ]l RRC 14 (RRC
Connection)©] 31 74 -, @& RRC 14 4} H(RRC connected state)©ll 217l
¥ 31, 18 #] 3 49 RRC ©Fo] & AFEI(RRC idle state)oll $AA] .

HE AA Sz blo]g & AFshe ot dFd 2 dsAd =
Al 2B 1 & 7 <4 3)+= BCH(Broadcast Channel) ¥} =1 o] 2] of] A&} E g o]}
Ao W] A| 2| & 743} += 313 2 SCH(Shared Channel)©] 91T}, 3}&F% 2
HE) 2B E DR A AE An) 0] Eof Ei Aoj A 19 B35
at%F" A SCHE T3l A54d 5= 9laL, w M 2o 313% A MCHMulticast
Channel)& &3l A& 552 v, ¢4, ol HEL A2 vlo]H &
AFohe 42 ASA L =e 27] AloH A A& %3k RACH(Random
Access Channel)9} 71 o] 9] o] AL&4} == o] 1} A o] ] A 2| & Ao}z
%} =L SCH(Shared Channel)7} !

A& el slow, dgA)d o vf=d ¥ = +=2] 2| € (Logical Channel) =+
BCCH(Broadcast Control Channel), PCCH(Paging Control Channel), CCCH(Common
Control Channel), MCCH(Multicast Control Channel), MTCH(Multicast Traffic
Channel) 5 ©] 2t}

o] A 3GPP LTE®I 4] 2] “J-&Fe =1 Al {F -5 7] (uplink time alignment)2] 4] ]|
sl 7= gk
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S Fol7] Y, 71 A =2 A o] s o] AEk ek A
A g Eo] v A7 Bl 2] (boundary) Wl A ~A1E A ES
o] A g s}, 7] A 42 ZF o] AFgte] whe} 7F dhde] < Elol i &
A3 e ok slaL, o] &3 28 A7k 7] A4 kAL gk
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[54]

[55]

[56]

[57]

[58]

[59]
[60]

7AW HA 2 | e HE ST A2 g A A 2
o] Qe ko kel 1% Bho) Y wh) & 1w 8] 919 A%
57| %k(time alignment value)S 7|28}, Z12] a1, 7] X =02 Wikl A A 2kH
A7E 5] ke ke A8 oA SEE A5 e 4] A7)

g o] &3slo], AE Elolw S 7l Al gl
EOENHO 2= VA a2 G R B FU] 4] S22 o] 4
7] 41 & (Sounding Reference Signal) & =4138}3L, 7] AF2+d 7] 23 & 53

A7) ko] A 7F 7] 42 Alakekar, whdkol Al MAC CE(control element) & 5 3]

7)1 A o] ehidoll Al A& A A X 57 E 41817

Al Bul= A 57
e Al7F 7] *8 ¥ (Timing Alignment Command)©] 2315 F-E1F,

AREA O = Tih L o] s A& VA B, whitko] o] F ok £ 9k 93] 5
el G e] A< glol & uk Al vk, whebA], gdo] 2AlSk Al FE 7] g
59 AR B F a3 3h Slo] whabA s ol 93 AFEHE o]
A7} & 7] B}Fo] ™ (Time Alignment Timer)©] U},

G 7| X7 o R R ALE E7] $hs A - A ST E YAl e, AR
7] Blol | & JA] = A A 2Fe ), A 5 7] Blol W 7} B2 < wjvh
G ek o A S o] Thsekth Al B 7] Blol o gh Al ' A =
4 Wjo] 2] 2] 54 (Radio Bearer Reconfiguration) ™ A] X] 2} 742 RRC | A] X] &
&38| 71X o] Wiol| Al &= 4 v

AR 7] kol 7} SR S AL, A7E §7] Ehol vl 7} B hsA] ez el 1=
BURE 714 F 3k AR 571 7F % hekat 7bgshar, dd oA 2 el i
91 g o w a AFgr I A B AgEkA] ek

% 7+ 3GPP LTE®| 4] MAC PDU®] % & YEFIT

MAC PDU(Protocol Data Unit)«= MAC 3l &| (Header), MAC CE(control element)
1l 2o It 8}}2] MAC SDU(service data unit)S 3 3F5kt}, MAC 8|6 &= 4ol &
&}t 2] A 18] U (subheader) S X H3}aL, ZF 4 B8 U] = MAC CESF MAC SDUC
tl-&- 3k}, A 13 U] = MAC CE9F MAC SDU9| 4 o] 2 578 veldlt), MAC
SDUT MAC A15:9] 4 A1 (el & £°], RLC AT %= RRC Al 5ol A =
o] H 559031, MAC CE+ W 3 A}E] X 31 (buffer status report)2} 2-0] MAC
A5 Ao GRE HAEst7] el A&

12 8= MAC A B8 1 o] thfgh o & HolE

ZF o A vt

- R (1 bit): o] &F ¥ (Reserved) I =

- E (1 bit): g (Extension) field. U9l F

- LCID (5 bit): Logical Channel ID & =, ¢
=] A'd 2] MAC SDUSIA| & <& F 1.

- F (1 bit): W (Format) 2=, -2 L A=9] 77} 7 bit?1A] 15 bitQI A &

0
T

9L AE} EAsA e Eut,

=~ =
H #5529 MAC CECIA] B o] =
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[67]

[68]

[69]

[70]
[71]

[72]

[73]

[74]

[75]

[76]

[77]

o]

- L (7 or 15 bit): 4 o](Length) B =. MAC A B3|t o] 8| d3}+= MAC CE &=+
MAC SDU®| do]& ¢

314 =7](Fixed-sized)2] MAC CE9l| -3} MAC A B &t F 2 L
A7) L9 A o=t

=89 (A) H (B)© 7 =.7](variable-sized) MAC CE & MAC SDU¢]|
& 3= MAC A B3| T o] 529 o E0]aL, &2 89 (C)+= 114 7] MAC CE]
-8 3k MAC A B3| T o] 4-%9] o o]t}

O] A| T}z W5 I (multiple carrier) A| 228 ol )| 3l 7] ¢lr},

3GPP LTE A| ="/l &} 3F g =1 o o 53 AaF e = tf & #o] =7 AAH ¥ =
A= 7<] A3}, o] = Fute] 2. A WHE 3k (component carrier, CC)E %1 A ¢lr},

CC 54! F=3(center frequency)$} t &% 0 =2 4 o] ¥}, o] = 3GPP LTE+
7} 7} o} aF e Aok Ak Aol thsto] 2h2t skt CCrF A o H o] = Adstell A,
aheF Ao ) o 43 e 0] thef o] A v A 5ol thsf A RE
A9 = A5 on ghr}, o] & 91, 3GPP LTE A 2§12 & o 20MHzS
Al ekaL, e A e %34 8l A ) ES vE o AR, AR et
&} Aol afrke] CC vhe A A g

2 A E ] 3] A (spectrum aggregation)(E+=, U] 9 4 $] A (bandwidth aggregation),
W53} # A (carrier aggregation)©] 2l $h2 H-=2] CCE A U3t Aol
I ER YA 57 &= 9 & (throughput) = ]% 3}aL, &t < RF(radio

}A]

frequency) 2%AFe] 3] 0 =2 Q1¢k 0|8 F7E 1
SRS B 98l EiE = slo|th

5 4= oS ikE ke A o & YERIHE 570 2] CC(CC #1, CC #2, CC #3, CC #4,
CC #5)7} 9L31, 7F CCx= 20 MHz®] W) & -2 713l v, w2 A, 20MHz t] & 3=
8= CC 9l of 125 2 ¥ Bl (granularity) =41 57§ 2] CC7F g v, i of
100Mhz 2] t] 9 %2 ] °J6*$ A= Aol

CCe] t e Fouf iz oAl ol s atslrt. 7t CC= M = b2t 355 7}
T ot St A CCo o FFHACCY| = T L T, MR GE S
2

E5e e s A 7w A2 AS e 22 HEET B 62 vhE
Fo] 1 A2l 725 YeRdTh
U = 2ol 3o CCE #e E 5= 3l 8lvhe] MAC A5+
St} E4= 71 o] 4] HARQ 7 Al (entity) & 3E3Hekr}. 3l1t9] HARQ 71 A =
aluke] cColl 3k HARQZE =3 gk}, ZH HARQ /Al &= S H A o= A% A g
O 2 A E B S (transport block)S ] 2] ¢k}, whelbA, H922] CCE 53l 5579
HARQ 7H Xﬂ—— _/[:/] ;q&: Jii o ;q/\ o= /\] S} 4= 911“4_

ohH CC(¥+= 3189 3 cCot A3 A CC2l CC #(pair)+= 3FL12] Ao
& ATk ZF St A CCE B3l §7) Azt A" AR 7P AW, 7t

BaL, 7] % A 297k
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