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FOD & TOD %A19] XH0I(1)

Arﬂplitude Frﬂquency
Guard Band Guard Time
<> —» -
Tx Band Rx Band Tx Rx Tx Rx o
Frequency time
FDD system TOD system
s 2 AH =EO0| *» Guard Band 22 R, &oter HIUHE 24 Z0/0 HE
& ts Fl 2848 M
Tt 2848 22 e 2HS Ao DAH BU (5,58 M5 5= &)
A Al MAC * AFRIXE T2 20 Jhs
e Time delay Off 212 (&BHE, ZSAHI| ML ...)
FOD P 10 msec .
AR R R R AR R R R R D
TDD
- Forward Link - Forward or Reverse Link
FE Olssd AN FODDE=TDD Jis WCDMA TDD Frame X (A0S (AU StEHOo] M)
*MOBILE SATELLITE SERVICE
TDD FDD TDD FDD
(35) (60) (15) (60)
1885 1920 1980 2010 2025 2110 2170 2200MHz
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3G 0IZ2 HRE OlSS4 LA2 FODJt Ot TDD ¢Aalez Aot &

12:23:32

by Ol &2



)1 842 T
HIS 7] wAI0] X
| |

0

00 <
5] % 7
[Ho AMR é %E :

wl| 3|23

0 |8 5 |2

GSM &: 2 : 8

- I

oD Masc

36/UMTS = ¢t gSM ©f &I

64K

,/“/38"4:{('%,,

20

Time 12:23:32

q2ZE 73 zFE 24 F2 U=

Release 99 | 19994 & Z =2 WCOMA H =113

(R99)

Release 4 20019 = == TD-SCOMA 2| HEZ0l2l F=Jt
N3& 483 Jls ¥ RoHC F=Jt

Release 5 | 20028 = HSDPA, NS Jls =Dt

Release 6 20044 & HSUPA, HSDPA Jls JH&, MBMS, WLAN &
=

Release 7 200749 = HSPA+
MIMO,CPC, G4QAN/16QAM ...

Release 8 | 20084 2 LTE, SAE, HSPA+ £t
OFDMA, MIMO

WCDMA HF?I0| 52
[ HSDPA
. 36M  10Mbps
, - -1.8M 7.2M
200251 | 20034 | 200444 | 200544 | 20065 200744120080 |
128K 384K 1-2M  3~4Mbps
~ HSUPA

by 04

r



HSDPA/HSUPA Mobile Category
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JINR 24 02H HIEE LA
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EVDO revision 0 : 24Mbps
EVDO revision A : 3.2Mbps

_—
. E——
HSDPA : 14.4Mbps i

m
JIXI= =4 02N X USE oo SMOIEM X UEE
 —— <«—— EVDO revision 0 : 153kbps
EVDO revision 0 153kbps <«——— EVDO revision A : 1.84Mbps
EVDO revision A : 1.84Mbps <«——— Mobile Category 1 HSUPA : 0.72Mbps

HSUPA : 5.76Mbps <«—— Mobile Category 2~3 HSUPA : 1.45Mbps

<— Mobile Category 4~5 HSUPA : 2.9Mbps
<— Mobile Category 6 HSUPA : 5.76Mbps

Time 12:23:32

ELEnEY

EVDO revision 0 : 24Mbps

EVDO revision 0 : 3.2Mbps

Mobile Category 1~2 HSDPA : 1.2Mbps
Mobile Category 3~4 HSDPA : 1.8Mbps
Mobile Category 5~6 HSDPA : 3.6Mbps
Mobile Category 7~8 HSDPA : 7.2Mbps
Mobile Category 9 HSDPA : 10Mbps

TVIi)BlTe'Ca'tédoTV 10 HSDPA: 14.4Mbps

Code Limited Capacity
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HSPA evolution (HSPA+) fime 12:23:32
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HSPA evolution (HSPA+) O] 1|3 MSET S

HSPA (R5,R6) | HSPA+ (R7) HSPA+ (R8)
28.8 Mbps 43.2 Mbps
bL 14.4 Mbps + SM MIMO + 64QAM
11.52 Mbps
UL 5.76 Mbps r 16QAM 11.52 Mbps
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> SM MIMO Off 28t 0= OIOIH &&= 1 Al OFDM UiHl COMA 82l S8 &
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LTE J1=9 JHL (PHY JI&E) Time 12:23:32

F2l3 : OFDMA,

3 : SC-FDMA (Single Carrier—FDMA) for less PAPR (HHEI2I,PA 1D¢&d)
calable BW up to 20Mhz : 1.4M, 3M, 5M, 10M, 20M

DD2t TDDS SAl X (Probably TDD for TD-SCDMA)

teral 3 /otaFa 3 HX WAl 1 QPSK, 16QAM, 64QAM I<}7
10ms PHY frame, 1ms TTI DL UL
< Z]2| RB(Resource block) &2l

180Khz(15Khz Subcarrier x 127) : &8t resource block

180Khz(7.5kHz Subcarrier x 24JH) : MBMS resource block

« MBSFN (Multicast/Broadcast over a Single Frequency Network)
MBMS AHIA, S Ji9 AZ28E AlI2HES2 S)|3 & B9 dls &

s HEBYUS L E = FAFL

r o
000
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i
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0
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o> M O

_l_

A
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~ HSPA 2 RNC R, S5} € E-UTRAN 22X, NBS aGWe| 2 L C & 2%
— Evolved 3! IS, M3 XA, voice VolP only
- 8t OHEILE DI
— 22, 4x4 MIMO SM MIMO for DL, CSM-MIMO for uL | LTE 2= E bt ut
- gg (Beamformlng) 3GPP 372X A 100Mbps 50Mbps
- OHE|ILt CHOIHH AIEI (STC, Rx Diversity) Ol2X 1|3 (2x2 / 4x4) 172/326Mbps 86Mbps
AN ZED I3 150/250Mbps

* 20M FDD,64QAM,4/4CC JI1&E

* ITU-R4G =2 :
Z2100M, =12 600Mbps with 40M BW, 64QAM,4x4 MIMO
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3G to LTE UIE
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Flexible frequency allocation for LTE

[ | \

\

j«—{1.4Mhz, 24 Z&C= 1S, HOASS S2
Z=1.4Mhz € Z86t= 3Mhz IS =
< » Z 4 1.4Mhz € Z86l= 5Mhz o=
Z'4 1.4Mhz € Z&35l= 10Mhz LS =

% 1.4Mhz £ X &6t= 20 20Mhz HSE =

channel BW

BW‘

Wﬂ

freq
— «—RB(Resource Block) >
180kHz
meBw 1.4Mhz 3Mhz 5Mhz 10Mhz 20Mhz
RB2H == 6 15 25 50 100
& EBW 1.28Mhz 2.7Mhz 4.5Mhz 9Mhz 18Mhz

UARFCN (WCDMA) —) EARFCN [WCDMA)

26

Time 12:23:32
‘\ //
Lt= 20Mhz!l, 5Mhz Ot
2ctA AFZ0HOFX| ~ ~

= 5Mhz J|XI= 1!

’\\,

£ 20Mhz !! 20Mhz
X*t’ AEZoHOFX ~ ~
£ 20Mhz J|XI= 1!

CDMA ‘%“M 01_| Hl6H0d erX|b|e St OFDM 2419 LTE Al

EO— ===}

CDMA : 1.25.Mhz, 5Mhz fixed
LTE : 1.4M, 3M, ... 20M flexible, compatible
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COMA COMA COMA OFDM OFDM

QPSK 16QAM 640AM 640AM 640AM

Fixed Mod AMC,HARQ AMC.HARQ AMC.HARQ AMC,HARQ

FOD FOD FOD FDD/TDD FDD/TDD

oMHz bMHz MIMO(2x2) MIMO(4x4), BF MIMO(8x8), BF
oMHz up to 20Mhz up to 40Mhz
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GPP Specifications - Numbering scheme

Meetings Email Lists FAQ

Spec download | Titles and spec numbers | Current wersion | Releases | Mumbering scheme | Change Requests

Published specifications | Historical information | wiork plan | TSG Working methods | Drafting rules | Delegates corner | ASN, 1

Subject of specification series

3G/GSM R99 and

later

General infarmation (Jong defunch
Requirernents 21 serles
Senice aspects ("stage 17 22 zeries
Technical realization ["stage 2") 23 series
Signalling protocols ("stage 3" - user equiprment to network 34 series
Radio aspects 26 serles
CODECs 26 serfes
Data 27 zeries
Signalling protocols ("stage 3" -(RSS-CN) 28 serles
Signalling protocols ("stage 3" - intra-fixed-network 29 serles
Programme mmanagerment 30 series
Subscriber Identity Module (SIM £ USIM), IC Cards. Test 1 series
specs
O &P and Charging 32 serles
Access requirernents and test specifications
Security aspects 33 serles
UE and [U)SIM test specifications 34 serles
Security algorithms (3) 34 series

36 series

[Evo\ved UTRA aspects

GSM only (Rel-4 and
later)

41 series
42 seties
43 seties
44 seties

44 series

Tti.sgries
47"s'é'ries{nnjf§'é§\"sts)
48 seriea."‘""':

49 series

50 series
51 seties

52 sefies
13 series {1)
(2
2
54 series

http://www.3gpp.org/specs/numbering.htm

GSM unlr ‘(‘Iilefore

Rel
0 series
01 series

N7 carias

T8 25.101
TS 25.102
TS 25.103
TS 25.104
TS 25.105
TS 25.106
TS 25.107
TS 25.100

”

TS 25111

TS 25.113
TS 25.123
TS 25133
TS 25141
TS 25.142
TS 25.143
TS 25.144
TS 25.15U

TS 25171

T8 25.201
TS 25.202
TS 25.20U0
TS 25211
T8 25.212
TS 25213
TS 25214
TS 25215
TS 25.221
TS 25.222
T8 25.223
TS 25.324
T8 25.331
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User Equipment (UE) radio transmission and reception (FODD)
User Equipment (UE) radio fransmission and reception (TOD)
RF parameters in support of RRM

Base Station (BE) radio transmission and reception (FOD)
Base Station (B3) radio transmission and reception (TODY
LUTRA repeater radio transmission and reception

UTRA Repeater; Confarmance testing

LUMTS Radio Aspects; Channel coding

Location Meagurament Unit (LMU) performance specification; User Eguigrment (JE)
positioning in UTRAN

Base station and repeater electromagnetic compatibility (EMC)

Requirements for support of radio resource management (TOD)
Reguirements for suppaort of radio resource management (FOD)

Basze Station (BS) conformance testing (FOD)

Dasze Station (D0) conformance testing (TOD)Y

UTRA repeater confarmance testing

User Equipment (UE) and Mobile Station (MS) over the air performance requirements
UMTS Radio Aspects; Madulation

Reguirements for support of Assisted Global Positioning System (A-GPS), Frequency
Division Duplex (FDDY

Physical layer - general description

7 B8Mcps Time Division Duplex (TDD) option ; Owerall description: Stage 2

UMTS Radio Aspects; Transmission and reception

Fhysical channels and mapping of transpaort channels onto physical channels (FDD)
Multiplexing and channel coding (FOD)

Spreading and modulation (FDDY

Fhysical layer procedures (FOD)

Fhysical layer, Measurements (FDO)

Fhysical channels and mapping of fransport channels onto physical channels (TOD)
Multiplexing and channel coding (TDO)

Spreading and modulation {TOD)

BroadcastMulticast Cantral (BMC)
Radio Resource Control {(RRC), Protocol specification

Time
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25.2xx (Radio Aspect Layer 1)

Core

Network
S D L L L EEEL L e > ,
25.3xx (Radio Aspect Layer 2&3) € -<<-==cccccccccccccccccc- »
25.301 : radio interface architure 25.4xx (Network Interfaces)
25.302 : physical layer services 25.401 : UTRAN Architecture
25.321 : MAC protocol 25.41x : lu Interface
25.322 : RLC protocol 25.42x : lur Interface
25.323 : PDCP protocol 25 43x : lub Interface

25.324 : BMC protocol
25.331 : RRC protocol

LTE => 36series

25.1xx (Radio Performance Aspects)
25.9xx (Technical Reports)
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