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IFFT: Inverse Fast Fourier Transformation
DFT: Discrete Fourier Transform
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Country Operator Launched
Norway  TeliaSonera | 141209
Sweden | TeliaSonera | 18.12.09
Usbekistan  MTS | 280710
Austria | AlTelekomAustria | 05.11.10
Sweden | TeleNorSweden | _15.11.10
(USA VerizonWireless | 051210
Finlnd  Eisa | 081210
Denmark  Teliaonera | 09.12.10
Japan  NTTDoCoMo | 241210
SR I TS
ez e
- Countries with commercial LTE service g .
B countries with LTE commercial network deployments on-going or planned © Global mobile Suppliers Association — ¢ _—_
Countries with LTE trial systems (pre-commitment)
Germany 02 0LO7.11
Austriz T-Mobile | 280711
Canada
Saudi Arabia | Mobily (LTE TDD
Saudi Arabia
Saudi Arabia
UsA
Etsalst | 250011
Telsta :

Australia Telstra 27.09.11
10.10.11
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LTE1800 global status

LTE is commercially launched in
1800MHz spectrum on 6 networks

0O Aero2/Mobyland, Poland
0 Omnitel, Lithuania

0 M1, Singapore

0 DT, Germany

0O LMT, Latvia

0 TeliaSonera, Finland

Deployments, trials, studies,
consultations in several

more countries - including:
O Australia

Q Belgium

4 Brazil

O Estonia

O Greece

4 Hong Kong
4 Indonesia

4 Japan

O Malaysia

O Namibia

O Russia

O Slovenia

O South Africa
O South Korea
d Thailand

0 UK

1800MHz is a core band for LTE FDD
deployments and will enable international

roaming

LTE1800 | & |
) {7

v t “

i o
i B

itation:

B LTe1800 i [
commercial b O
| network launches ‘Q [

GSA

|

\

e i
- Global mobile Suppliers Association \ ¥,

Ecosystem of LTE1800 user devices

- several products announced
- all form factors

(tHPRr: GSA LTE1800 global status September 1, 2011)
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Band LYRERE TR RE %

1 | 1920 - 1980 MHz 2110 - 2170 MHz | UMTSa7/sok

| 2 | 1850-1910MHz | 1930 - 1990 MHz | @dt7»uU%

| 3 | 1710-1785MHz__ | _1805-1880 MHz__ | Bk 0 &5
] 4 @ 1710-1755MHz_ | 2110 -2155MHz | REIAWS/SR

5 7

QNA - QAQ ALl Qa0 - QoA H ﬁ.i]. i
Hz | B&AOH XLTETI:EA SN

MHz | B - 7o 7(BERRL) - AE7=7

ooNn _ N4 E kU=

° B ZIZAETT
SRR L e e ————

| 11 | 1427.9-1447.0MHz | 14759-14959MHz |R%x®& |
I e e
Q| 18 | 815-830MHz | 860-875MHz |B&x®®x 0000000000000 |
| 20 | 832-862MHz | 791 - 821 MHz
| 21 | 14470 -14620MHz | 14950 - 15109MHz |H&x®% @@ |

0 0 0

850MHz®. 1. 7GHz® CLTEa 77/s KO e
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3GPPTIILTED AL 5T HSPAS 1 i ) 5 IR & $i ¥

Release 7 Release 8 Release 9 Release 10 Release 11
(Dec.07) (Dec.08) (Dec.09) (Mar.11) (Sep.12)

Advanced

o : "+ o :
vc-nsea | | [ PSSR | B [Taconsorn | | ['sc-soea:
HSPA+ HSPA+ _
64QAM+MIMO DC-HSUPA
DB-DC-
HSDPA
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4 HSPA mobile broadband

Commercial systems worldwide: October 28, 2011

WWW,.gsacom .com

ALL WCDMA operators have launched HSPA

HSPA commercial networks
7.2 Mbps peak DL or higher
HSUPA commercial launches
HSPA+ commercial networks

DC-HSPA+ commercial networks

36% of HSPA operators have launched HSPA+

(AR GSA HSPA Mobile Broadband commercial systems worldwid October28, 2011)
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Single Cell x 2 Dual Cell
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3GPPV)—A10TRA4F+ )7 ETHLIRE

4C-HSDPA+MIMO

HmA168Mbps
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8C-HSDPA

3GPPV—A11TESICRABF U7 ETHLik

8C-HSDPA+MIMO

SMHz SMHz SMHz SMHz SMHz SMHz SMHz SMHz

[ |

WEe Y e

wmA3I36Mbps
BN/ FRIOGHE T HE
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L TE-Advanced

8C-HSDPA (8 Carrier
LTE (20MHz 4x4 MIMO 1 b pS

LTE (10MHz 2x2 MIMO 300Mbps

/' 150Mbps
/ 80Mbps /

/ AC-HSDPA (4 Carrier

=

LTE (20MHz 2x2 MIMO

DC-HSDPA
HSPA+ (64QAM+MIMO

LTE (5MHz 2x2 MIMO
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2009 2 AICIMT-Advanced &1 271 —ANEE
LTE-Advanced (3GPP), 802.16m (IEEE) @2/ X HieEEIN/=

we, 998 00702 04706 07708 09"
A >
RA 07/10
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Q229 1/8
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R M.1645 M.[NAME] M.1768 M.2133, 2134, 2135 B ERHE
3GPP A A—A A A >
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LTE/LTE-Advanced D ERF#

LTE-Advanced(3LTE (3GPP V1) —R8) DREH: T LI
IT-RORNERFHZ /I AN, LTE-AdvancedDTBKFMHZ RE

LTE (Rel.8)

LTE-Advanced

IMT-Advanced

E=-o7—-2L—p

T

300 Mbps

1 Gbps

i)

75 Mbps

500 Mbps

E—7RiR¥FIRME

T

15 bit/s/Hz

30 bit/s/Hz

15 bit/s/Hz

i)

3.75 bit/s/Hz

15 bit/s/Hz

6.75 bit/s/Hz

FigEREFIRAFhE
[bit/s/Hz/Cell]

T

1.87 (4x2)

2.6 (4x2)

2.2 (4x2)

i)

0.74 (1x2)

2.0 (2x4)

1.4 (2x4)

Iy RiREFI RS
[bit/s/Hz/Cell]

T

0.06 (4x2)

0.09 (4x2)

0.06 (4x2)

i)

0.024 (1x2)

0.07 (2x4)

0.03 (2x4)

EHE

C-Plane

100 mskEA'F

50 mslAF

100 mskl'F

U-Plane

5 msBA'F

LTE Rel.8[@%%

10 mslAF

YT+

350 km/h%T

350 km/h%T
(AiRElcEY
500 km/h)

350 km/h%T

RAFENE
(R—27 WTHE—p)

20MHz

100MHz

40MHz
(ESICIRTHEERED)
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System bandwidth, CC, e.g., 20 MHz
e.g., 100 MHz

Examples of | : : : : . Frequency
UE capabllltles | . . . .

+ 40-MHz case

+ 20-MHz case |
(Rel. 8 LTE)
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System bandwidth, CC, e.g., 20 MHz
e.g., 100 MHz

Examples of | : : : : ' Frequency
UE capabilities | . . . .

- 40-MHz case

+ 20-MHz case |
(Rel. 8 LTE)

REV-090003r1
IMT-Advanced Evaluation Workshop 17 — 18 December, 2009, Beijing
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