5

L XPMICH OIEEAI \AC MZT4 ...

2 %

BioMe aF2/1& Hyntje] Muls Al 51
22012\ AEIHE dPdstal Jla, 44t o] 554 Al
HE $H 7le2 ASE I 9l 3GPP LTE A|281 €] Layer2
7ie TS golt

A olFEAL 1%
(Seamless inter-working)e &%t -F-H|HE] X A
ot 2 ofEe Al 78 58 BXE T4, aF
&, AMHA|, B DA ASZ 02 AT Eo gt 3,
Az 74 A4de B S $13)
OFDM (Orthogonal Frequency Division Multiplexing: 2)x!
Fo¢ £ Wx) wAS A3t gloen, MIMO
(Multiple Input Multiple Output) 53 22 T3 ¢HU- 7|
=k 283k

G 7|1A = Atole] FAHSS FE Ak ApAlY
o}EEAY layer2 7|&ollM 9] FQ HEE ZREZ ©
<3t 2 A 2H s ol AR iR eE skl ]l
t}. ol= AA o]FEAl Al2Rlo] 878k HA AT
e Aed 14 AS AlSHE 7] Aol

olg|gt 7|=2 SAEE 7Nt R, AlA FA dAIE 2008
URE AlZHE 44 o)FF4l UGS BFE37 A=W

A g A0
R 1& FA HSE

2012 AollE 4G o554 Mu|Xk 8387} 7hsel d A
o2 B Qg A 4G o] 58 FE V=T e
gt BAATGA 7 Bl ) 53GPP Long Term
Evolution (LTE)7} 718 fr&lsts, A4z sl ¢
o|HZ o EB-ZA (WiBro Evolution), 3 (Qualcomm)o©]
Z 53]+ 3GPP2 Ultra Mobile Broadband (UMB) 5% $H
7|2 AE&HAL ATt

Hyo|AE 20043 Dl 3G LTE Plang A|ZC 2 20084
39 AR M- A3 Fdo] AP Y= 3G LTES
Layer2 7|58 Aln] B} 1174 dM= 3G LTE A28 ¢
S7AR Y T8 AFshaL, A= Layer2 AlF4 +&
H3lel MAC AlZ<] 8 715l dialjA 4 ok, vhx|
O 7 VA FES HeTh

1. 3G LTE 8-7AH}

A28 A 20 MHzY] ) 9Z (bandwidthBW)E |
ok 341, 2,5/5/10/20 ] scaslable BWE Al gafo} g},
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2. PS-Domain 7|8t AH|A X|H

3G LTE A28 9|7 Au]2 wH|2] (PS-domain) o} A
FTEE AMu| 25 AF3 A Rel6 X3}3}e] o] 17
oA AFTHLH A Au]A =HQ) (CS-Domain)S LTE
PS-Domain 9l|A] 7]& A8|A F4 (QoS) Y & ol &
F0 2 A F = ojof 3},

3}% F3 ) 100 Mbps (5 bps/Hz), ’e}'% H3 Hojf 50
Mbps(2.5 bps/Hz)9| HAF&EE9} 29 E
of gt}

N

8-S 7= 3

4. C~Plane Latency®t Capacity

Control Plane (C-Plane) latencyol] &34 LTE= F 7}A
Aol Azt a7 RS 7MY AR E, Yo power-on’d
BjolA] 35 Ajo] NZE 4218+ camped-stateo]] 1-& i,
Aol HZ RAYE Asste] dZle A&Hoz 45l &
T = B4 FE= Hojgke AlZke] 100 ms o]3ledof 3
o =R, power saving 23] 9] UF<] dormant state ol A]
active state=2.2] Z0)AJ7}o] 50 ms o|3}2 A|stEc), =3k
LTE A9 830 2 5 MHz BWollA] 2007 0]4}¢]
active user equipment (UE)S 88 4= 9lojo} 331, 11 o]
‘3] BWA] 40078 oo} UEE 4~&-3ljo} 3.

5. U-Plane Latency

User plane (U-Plane) latencys UEX:-+ radio access
network (RAN)8] IP Al gl sfiFlo] A &
S F, FAAEE FalA AR AgEed dee

AREE ofnfai, A e o] vl o] Foizl Al A 5 ms
oje] ATk Aleks 7131}, o= P IR B2l &5
ER=TCP/IP acknowledgement (ACK) 37 % ¢ &
< PR3l AEo| Ao 2[¢d& AgketS, PS-Domaine] 7]y}
gk Mu| A 483 Al 4

6. ARZXt X2l& (per Hz)

3}8k3) A1) 45% C.D.F. AF&A}7} Rel, 6 HSDPAUH] ©+9)
Hz'g2~3u] &} AREAF Ae)&-8 7HAY, 3~4ull 9] H AL
A Aeleg 7HAE AL FRE 3 I GAE %

58_ HEgt EM

C.D.F. AR&A}7} @9 HzRRel., 6 Enhanced Uplinkth ¥
2~389) ARAF A 2l&-& 71AH, 2~3ul &] B ARAL A
&g 7 AL R E gt

7. AHE™ S8 (bits/sec/Hz/site)

3laka) Zol| 4] 2702) eNodeB Tx QFeElLke}l 270¢) UE Rx ¢
HUE o]8-3teJRel, 6 HSDPATHY] 3~48jo] ~HEYH 5-&
<, B2 1709 UE Tx ¢H[ e} 271 9] eNodeB Rx
SHILFE o]-83le] 2~3u o] AHEY 28-S EHE Fit},

8. 0|34
3G LTEYM = UES] o Fg:x ol wehA o3} 22 Ay
2 AFE B3I

g Optimized, full

km/h '
Upto 500
km/h

) itk TNt B e L
GERAN CE Domsin/Rel, = -
s ‘_ R ]
U b
;

15~120 km/h| High perform: Service quahty amt M@w fm
120~350 Supported at-least quality shall be b@éﬁm or equal to_ |

9. & FHHa|X]|
3G LTE oA 32Ale] A Awg]R] vk o uje} 48]
A F BE X2 AE3} 39Tt

~SKm

1 be met | e
$~i§ i Throughput and spectrum- efficiency are slightly dﬁgradad

) Mobility should be met -
- 80~100-m | Shouid nof be preciuded in the specification

M. MAC A% 7l £9F

Rel. 62 ¥3}sl= 7|& 3GPP A|2Eld= €] 3G LTE A
2~#] 9] Radio Resource Control (RRC) 7|52 eNodeBR. 9|
F3HA HA. ol 34 NodeB’d$ 9 Radio Network
Controller (RNC)ol|l §]x|3}o] tF A(Cel)-2 #7331
Radio control®] 4 9&-& 314 752 tF-E-o] FAx}
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YU} 71 AT 31 Al2H o8 o)F3lY TR EET
EQAe F2E e B Aot g g M EYA
Txo HEH TREFE AL HA A9 7he HeY
& A A 28-S TR Yedo|Rw M ENA
T2 HBESE Q% o] FA/RIF/7IEY 38 T2 1
B8 B3l Aol Ha syt

. 2ol A+ 3GPP technical standard (TS) 36-seriesol] 7)8}
3l LTE A|2He] YEQa 722 Z2EF 32 2 84
F8 olqt 5-& AFET} 3-9]

1. Overall Architecture

Evoloved UTRAN (E-UTRAN) t}2] eNodeBE A ¥
t}, eNodeBE2 X2 QIE|H|o| 28 71X AA o] glo,
S1 1E| #| o] 25 ¢]-8-3]A] Evolved Packet Core (EPC)ol| ¢
A5 oy, (28 1)l Jeld nie} Zo] Mobility
Management Entity (MME)$} Serving Gateway (S-GW)7}
EPCe)| 23},

¥ N

MME / 8-GW MME / S-GW

Rl
Fu

A i
3} T
/1

p—

PRI AT o i s il ki e vl o il o
2 s t;ﬁ;%{% SRl T s S
—
-

T EUTRAN

RS e F R
g

e AR o st e o AR e~ i e R T R
TR LR TR D N I YR R

b i
s TR

(22 1) Overall Architecture

2. E-UTRANZ} EPC AfO|9] 75X 2gt

(3 ¥ 2)9IM+= E-UTRANF EPCY] 7)%5 788 TAIEH
o, 2HAA S92 E EAJE RRC/PDCP/RLC/MAC
/PHYT protocol stack-g &ju|slil, duhatAg Agld B
2 AR 7152 oulsitt, adedA Role vl 2
o] 7]& RRCY EA] 71%5°] eNodeBdl| EFE o] 3

™, M QW ol| th3l triggering™= eNodeBol|4] & viA| &
=2

oNB
Inter Cell RRM

RE Control

Connection Mobillty Cont
MME
Radic Admilssion Control
NAS Sacurity
eNB Measurernent
Canfiguration & Provision
Idle State Mobility
Dynamic Resourca Handling
Allocation (Scheduler)
- . ¥ EPS Bearer Conirol
T S-GW P-GW
T o h Mability UE IP address -
T AD Anchoring allacation LT e
. S St .
PHY -~ Packet Filtaring
ternet

E-UTRAN ! EPC
L}

(18 2) Functional Split

PN ZREZ 3X

A. U-Plane

3GPPOA U-Plane, -2 AREA}L 4|02 ARBALES] T
olEl7} AgE BolE AR EE HUL ovjahd,
2 ARER}F A 2of BojE ZHOE ofsfist Hrt, ol
(Z1® 3)0llx] 9} Zro] PDCP, RLC, MAC, PHY 59| Z}2}e] =
ZEZ AFOE ME3E, UESt eNB 7 ZREE HE
] F €t} U-Plane oA TZEZEEL ¢ ¢,
ARQ/HARQ A%, 37! dgo AdE SAEH, ¢33}
£0) 7152 Bel Bef, oS TLES 2UE eNodeB
of|A] &t} (Termination) T}

------- 1 JEEER NN s N __1
rUE \ l-eNB (
I | I
: PDCP < >  PDCP I
I l I !
I RLC 4{ TS RLC :
I I
| | I |
| MAC 4 > MAC \
( ) I |
( PHY d' > PHY I
l _______ r.___ 9 I --------

(I1& 3) U-Plane Protocol Stack
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B. C—Plane

C-Plane, 22 Ao} F %12 LTE {5 VIEH 27T 8§
B o 293 Alo] AR FHH HHOEHN, AR}
random access(RA)E 27| A &8to] T4 24 & &9 o}
e AMul2E AT Te 7 Je 7R e g Aapt A
B handoverA| o] target cellolA] Au]2 7)A] Aol o]F)A]
oF 3= Alo|FE T Aeo] CPlaned] F8 7]Foltt.
(¥ 4= CPlanedl|X o] ZREZ 2HS HoFEH,

U-Planeg] 2 EZF-E9| RRC, NAS L2 EFo] F71¢ §
e}7} ®t}. RRCE broadcast/Paging/RRC connection
management/RB control/ Mobility functions/UE
measurement reporting and control 5-& @331t} MME®)
A ZE]=Non-Access Stratum (NAS)7]5-& EPS bearer
management/Authentication/EMM-IDLE

=
(e

mobility
handling/Paging origination in EMM-IDLE/security control

F2 9gac

=
=
m

NAS

=y
m |
|

|

|

|

1
. S
ﬂ
Z |
i

i

|

)

|

|
ﬂ
|

)

[

|

}

I

---_*n---
_—
P A NN N N N R SRR b S S S N S
L 4
L---_-_-_“-

(113 4) C—~Plane Protocol Stack

4, EHATE wf<

3GPP AN ERAFE A (transport channel)S &
2 A3 (PHY) H&A o} AlZ (MAC) Alelol AR 55 )
Joln, Z g3 7 Ad 73 23ste] JH £
2 §4 ol 93X o] EHZIt}, Transport channel
AAAZES] =24 (logical channel)3} v}33 (mapping) &
AE 7HAR 3eH, 3AFY B8 A2 (physical
channel)} v €} (29 5)& stEFH AN 9 ERAE
E Ad3 EAde igdAE ReFT 9loH, (Id
62 A 9] vjFAAE RolFe} 72 ERNATE
A o] 53} tiFA] 752 thadt 2.

60_H=e g4

A. sFerg3 xjd

- BCH: Broadcast Channeld A ZAjo A4 §4 7
AZAR, A AR, s A Ao R 5 A Y
o] BE UEIA) BREANAES= Aoy, vzl A9
gt Z o)) whElA] Rt

- DL-SCH: Downlink Shared Channel (DL-SCH)< HARQ,
e g U Wiz 2 9k g H e AdERe] A
2y AY AEE £0]7] Y3} Discontinuous Reception
(DRX) W20 2 F3 7hgdlof . AA| Au|= #&
# lo]e7} AgEe Adeld).

- PCH: Paging Channel-& DRX 57| & vk<j&}e] Al Ad
A4 = ¢ glojo} 313, FA AL FHoE dF Vs
3o}k, PCHE E2]Ald £ PDSCH (Physical Downlink
Shared Channel)¢]] =4 gt}

- MCH: Multicast Channel-2 Multimedia Broadcast and
Multicast System (MBMS)©] A|&-8}= A{H| 20 ALR-E)=
A2, vt 220l 21y dgo] 7Fe3laL A ZA| 9
A% 7ok gt

Downlink

Transport channels

Downlink

i ey Physicalchannels
PBCH PMCH PDSCH PDCCH

(22 5) st&a= A Mapping

B. &3 e

- UL-SCH: Uplink Shared Channel(UL-SCH)-& A ZAo|

A%7Vs8hH, DLSCHS) 7183508 2 S4L 4
o, 42 544 A% 99 Aol Basl

- RACH: Random Access Channel (RACH) 5 753
o] A W A& Ad=H, AIFHE & AHTE AF
& & 9, AAEE B2 AlF HS preamble AR Ex
T bits FE FRFE OF 7 3o, AFE T4
o] (Open Loop Power Contro) = 28 7|3}t
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e

_ e e Uplink
= '?_ Transport channels

e — = = Uplink

Physicalchannels
PUSCH PRACH PUCCH y

(08 6) o3 M Mapping

5. Layer 2 (L2) Overall Structure

QA A BSE5o| LTE Layer2y= PDCP, RLC, MACY] A
71A] BEAF o 2 A E}, PDCPE RFC309521 RObust
Header Compression (ROHC) € %34 IP headere] 4
T AES YA =3 Eol6l. RLCE automatic
repeat request (ARQ) 7|55 o83t 39 AXF 715
G, QRS 7% S welA Acknowledged Mode
(AM)¥} Unacknowledged Mode (UM)2 8 ¥} T3
RLCE ZAlE o] 830 of3|A 7hH/4-33 Zole] w7l
F& (segmentation)& A Y3t} F4l&ol| M= A4 RIC
PDUEE %9 (re-segmentation)d}&] A of] 2H| AH9 &
AY (n-sequence delivery)3li= 7] @238t} MAC Al
ZoM = E-4=2) Radio BearerS E3j4 AdE RIC 28
glojElEo] HEIZ YA (multiplexing) ¥A] ™, HARQ o]
J3fiA 3t AF A 71%5E 7HAAl Ect. sk
7350l 5k FAlo B4 2] ERATE qdE 71
o},

(28 73 (21 8)2 313k 3 Z4z}ol] s Layer2 Al

,——--l —————— I === Radic Beasrerg === ! —————— ] —————————————
I
j ROHC ROMC ROHC ROHC
PDCP ~ | i | |
I Security Security Security Sacurity
N D L |_______ N
| I I I I
) Sagm Segm Sagm. Segm.
] ARQ atc ARQ stc ARQ stc ARC sic BCCH PCCH
|
>-——-: ------ : - LogicalChanneis-——-: ------- : ------ N S
{
I Scheduling/ Priorty Handling
I
i | l | I
MAC “'I Multiplaxing LIE Muttiplexing US,
I | |
1 HARQ HARQ
\ |

______________ Transport Channels i e e e ' == v oo e = oy s a—n

I I I I

(13 7) Layer2 Structure for DL

o] Z} BA|Z= A}lo)g] bearer FA|9} data alc control flowe)

2712 o) BAS EAHOR BT o

g o (O g e e - Radio Bearers
i
{ | roHc | | roHC |
PDCPw: | f
I Security Security
! .4[) _Jf
|
Segm Segm
RLC <| ARQeic | ™ | ARGQetc
|
o _CI‘) _____ —+— = == Logical Channels
I
1 Scheduling / Priority Handling
l T
| | |
Mac <

Wultiplexing

—— ———— o ——— ———— Transport Channels

(23 8) Layer2 Structure for UL

6. RLC PDU Structure

RLC PDU (Protocol Data Unit) 7%+ o}eje} (718 9)9)|
2 Vel 9tk RICE IP header &8 th4r2] RIC SDUE
A3 (Concatenation) v ¥&-& E3)|A 3lute] RLC PDU
£ T4 ot 3R] RIC PDUE 7= 308 2A1ET
o &4 sh}e] Radio Bearerdl] 3 A gstdako) o
814 A=A B Aol TP 0, 1+l S RLC SDU
(Service Data Unit) ¢] sequence number (SN)-= &]n| gt}

/AN
/NN
T o 4

(12! 9) RLC PDU Structure

7. ARQ and HARQ

LTEE ARQ9} HARQ & EF A& = 3t} o] & AlHE
7152 AASE oy e tEXgh ZEAH o E 74
A ollgjol] 3t AP 2N FYS HRE VAL Q)
t}, LTEY] A2 oA =2l d 718 w3l ) s EeAIS

el
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o I3t AAE A o] HA8lEE HARQE =2 &8
gt o] 50| AYsh= AdFY FF 715 AAS} L 4
34 (nteraction) & = Y& 728 WA= Aot ¢
+2HARQ, ARQ 71%5-& 73| Aw3tal 453 Holl Bt
APALES 7hefs] A B

A. HARQ

HARQ+ N/j2] Z2A|X IDE 7}A)+ Stop-And-Wait B}
4oz gourt. HARQS) AH$ WIE transport block
(TB) o]H, o]i= MACHIA multiplexing ¥|o] EZ|3E=
FEE dlo] #7He] FF Dot 3Rk A& HlE 7]
288 (Asynchronous Adaptive) HARQS 2|98}, H|E
71 e F7] Uae E3ste FEo] gl Ao
WAsHE, A AS ] B3 AJQTR AR} OhA] AF = oo}
g}, A& INAE, 5714 (Synchronous) HARQ W48
Al g}, 74 A ddE o) Halgle] ARl AT ¢
o AP HEl that 313 ACK/NAK HH ol 234 A
Ao A =L, Ad Aevt st A3 W2leog
A48 F A BT} v o= 813F 3 ACK/NAKS) T} E-¢]
AHLAEF FEI} A A Eofof it

B. ARQ

ARQ 752 RIC FAIZ Yol EA31Y, 23 22 &
< 714, ARQ AF% T4 RIC SDUEY d3/2E €
A3-=<4] RLC PDUC|T}, RIC A AE2] 82 7|&4
2 RLCto-RLC 48] AX (Status Reports)E o)-&3AY
HARQ/ARQ A3 H S F3A 29 5= it

C. HARQ/ARQ Interaction

SHA A E el Zo] HARQ/ARQ 7)%5-2 A 149 &9
L} dk21o] zlol7) Q1S B ARGl oFA Ade] oHE
s Wi olth. HARQE &3¢l ACK/NACK H =4
Ad A 9] g BAYEo] AR, AL FERF R
A 3| B9 HARQ ACK/NACK zf'do| F48& 7399 ARQ7}
Q gt &9 €A ol2A ¥}, (E& AAE B
ol tehA & A& o]E F o otz Bie}
oE] 89 FA0l1L, 7159 A= fitt.) webA, LTEY
X HARQE HuU§t &-83}o] A H4-S 3123131, HARQ

62_ =gt EA

NACK7} ACKZ vl A3t a7 A3hs g2ix EA1E
8 ‘d8}= NACK-ACK Indication®2)-& +=2]3}e] gt} &)
T4 Avbd o2 ARAQ] i =9 st e, &
A BsiA AAE 3L gliv Aot HE A
78 A3g o8 EA1H, ETRI Fol IF-4HMAC "ol 2006
W 129 o] HARQ/ARQ Interaction®l] 3} A4 Le)&S
T3t Al EHoH AelM T FelE i, 2008
1)) AJA|H 2 -8 LTEA| 28-S 37133 wlol= 33
A& A3 =9 B AJ71R] A58 STt

v.Z2 £

|

Z0ME 4G UE FH 7|&8 AZEE 3GPP LIE
A =" 9] Layer2 7)€ TFS AW EJT A 7ke] 1%
HlolE AL AF37] Slote HAD VEQI L Z2E
g 729 Y22 layer2e e dEEZ FEHAL
o, 1 524 T AL 7 e dae vhEE i 2
Z8 0l 23k A1) 3o RIC| A H o= JFE vXA
HoeX 7H/34-3Y AH48FE A|¥sh= RIC PDU 3T
7} HashA HA0m, HARY/ARQ FZHHE 314 4
A% B LW =E So) WE F| =9 HARQ 95 =
ARQ 7I%5& tF 54 Al 3131,

HARQ/ARQ 3% HHol| tht AHF 114 23o] ¢4=E =
A= Fotou, Y= Al 437 ETRIY ALEIE € W)
545 7 3L AT HITAL & 7 k. FF, 4G 7]
& QT7ARYe] TS HE ARAN Bares Bt
A @A A3 FRI)E Sl A AR 7ol
7P =t g E,

1] FAS, GEE, s, A olFsA 46) FH 7]
£ TF 7N, AERSAETISHE FYesF 54
1333%, pp. 11-18,
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