o)
THE POSSIBILITIES ARE INFINITE FU]]TSU

EE. &I&%g‘ﬂin' | ;ﬁ*£|'1 _ 7

ERFA AT LERGRATR (F1E) EH

VAN LR RTLD
FEBRIZDONT

200841 Oﬁ 24 H

(**) T E j-L,Fﬁ'
YR — 7“/Z1 IR

fEH HEH

A

I—

All Rights Reserved,Copyright © 2008, Fujitsu Laboratories Ltd.



: o [LWOTHRID-R2I%
HASATREO « WOTHALTE, BATNBIE
R, j « DOTHARTH, BFSNTNRRD

FEH ARyhk « WO THAALTY, BRFHRE

¢ JYTaondhibten~
« MMIBRIAT 47 (K, TSRXAFVIEE) H

i> D AR A]
ﬁ%ﬁ\“@]é\ﬁ“%w” * “Wired”’Z“Wireless” [Z
[HRIHNS DEARK « £TOH—T )LEWireless|Z
e EAIE » s TOEADBEZSEGSVVERE
[EEHRKRE s BERRE, BERNT7IER%R, HR, EE

RiGa L

All Rights Reserved,Copyright © 2008, Fujitsu Laboratories Ltd.



AL ABTFHEFED B FTE FUjiTsu

Nowsz

F—4%

1

100M

WIMAX  3G-LTE

10M 802.’I6dA

SEE [bit/s]

1M
1

{

BEZET—43

100k

10k

I

& 7E ($%) ¥ EN:E E (Coverage) =& (L)

All Rights Reserved,Copyright © 2008, Fujitsu Laboratories Ltd.




[o®)
FUJITSU

(1) LILSDEEL

All Rights Reserved,Copyright © 2008, Fujitsu Laboratories Ltd.



BEEEDEE

[o®)
FUJITSU

@ﬁLE@E“F

S

1_0){KLL MT Advanced
80216d/e

1990

1995 2000 2005

2010 2015 2020
HE: BBEEARMHRENMILEESER

All Rights Reserved,Copyright © 2008, Fujitsu Laboratories Ltd.



HETAILERALETS.

NGNODEIEIU&L’C [L\DTY, ECTYH, [ ETH]
SCEAREMNERDLIITESRTLET,

© TIAN—MiHkgeZ v D —DIZ{EFEL,
¢ BFETIC, 2TEEFTD,

NGN: Next Generation Network

Full Mobility

R—4 SOBIRIET
%9—@% A4
X, B4, EH, FTH, ﬁn%"’:*ﬂz)

Broadband Individualization
%*”'( *35%/:7\0)?&“ BADT—R 74TV
. = TA TN E )T
(Thin Client, BB AKF!) —= kK. : “ ’
S5 ) 1= E ey & il 4

All Rights Reserved,Copyright © 2008, Fujitsu Laboratories Ltd.



RURTAYLR-FrD—H A

» TJLEUR
Y—EX (D’T—*‘/El‘/

0y — O Ao B HE-—
------- LG REER, R
IVEY Yl Help#F S HiE 1R hiE, #sE
BEUEE Navigat | wgese o) mm.mzp | EER-FELF

L _jzi _’_ T—RAR—7
K —K, 1 | FE&-HER 4‘/9 *‘JI~

BTS: Base Station RNC: Radio Network Controller
AGW: Access Gateway XGSN: Serving/ Gateway GPRS Support Node
AED:  Access Edge Device LTE: Long Term Evolution
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Where | am

(Network Availability)
e GSM/3G(UMTS)/LTE
o WiFi/WiMAX

e Hot spot
e On the move

hat | have

What | want ( - o
. : Terminal Capability)
(Sﬁ/ro\:cl:(ée requirement) \GSM/3G(UMTS)
+HSDPA/HSUPA
«Contents download FWIEI/WIMAX

*File transfer
*Broadcast
*Transaction
*QoS/Latency

+LTE / IMT-Adv.
*MIMO/Wearable device
HM Display

All Rights Reserved,Copyright © 2008, Fujitsu Laboratories Ltd.



*T7IVCRARZRDHAREITARX
F7H+tR% (3G, LTE, WIMAX, GSM, -+ +) D3&iR

*QoS (F—A2mE, VT7ILEZALE, =)
s, T—AEE
-AdhocE—F

*H—ERXDHREZTAX
“BE, 12 —2vk, Browser
BRI (BT, M5, B8, 8% v —4L, ---)
‘EENE|, EFDIEET

* 9L TAEYTADHRITA4RX
BANBFERDAIET—INDEZDESL
EDORRX-T—T1k
tXal)T4-LANIL

All Rights Reserved,Copyright © 2008, Fujitsu Laboratories Ltd.




3G(IMT-2000)M 6 IMT-Advanced™~

[o®)
FUJITSU

Access
method

W-CDMA
(3G)

HSDPA/HSUPA

(3.5G)

CDMAZ2000 1xEV-DO

Rev.0

Rev.A

AR
Advanced

(4G)

Bandwidth

Modulation

Data rate
(max.)

Service-in

Features

DL: CDMA DL: CDMA DL:CDMA DL:CDMA DL: OFDMA DL: OFDM(?)
UL: CDMA UL: CDMA UL: CDMA UL: CDMA UL: SC-FDMA UL: (?)
5 MHz 5 MHz 1.25 MHz 1.25 MHz 20 MHz >100 MHz
HPSK BPSK,QPSK | BPSK,QPSK | QPSK QPSK
HPSK,QPSK | QPSK 8PSK, 8PSK, 16QAM 16QAM
16QAM 16QAM 16QAM 64QAM,etc. 64QAM etc.
DL: 384kbps | DL: 14.4Mbps DL: 2.4Mbps | DL: 3.1Mbps | DL: >200Mbps | DL: ~1Gbps
UL: 64kbps UL: 5.7Mbps UL: 154kbps | UL: 1.8Mbps | UL: 50Mbps UL: >50Mbps
2000 HSDPA: 2006 | Available Available Expogiaeln Exfpagianl I
2009 next decade
Circuit Enhancement of | High speed Elilrieingelin: Qreat !:urther
L ) nt of data improvement of | improvement
switching packetised data | low-cost
rate and data rate and of data rate
rate data "
QoS latency and mobility
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Fixed Mobile
802.16m
(802.16-2004) (802.16e-2005)
2ERENIGIE 1.25~20MHZz 1.25~20MHz 1.25~20MHz
Peak Data Rate 75Mbps 75Mbps > 130Mbps(DL)
(DL+UL) (DL+UL) > 56Mbps(UL)
Cell Radius 2-10km (max. 50km) 2-3km Up to 5km*
Primary BPSK/QPSK/16QAM/64Q | QPSK/16QAM/ QPSK/16QAM/
_ (AMC) AM 64QAM 64QAM
Modulation
OFDM SOFDMA SOFDMA
_Secondary
(SC/OFDMA) (SC/OFDMA) (SC/OFDMA)

Technology for higher data
speed

AAS, STC, MIMO

AAS, STC, MIMO

AAS, STC, MIMO

Mobility Fix. Nomadic

Max. 120km/h

Max. 350km/h

AMC: Adaptive Modulation and Coding

AAS: Adaptive Antenna System
MIMO:Multiple Input Multiple Output

* some members propose “functionally up to 100km” for rural area application
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MIMO: Multiple Input Multiple Output
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Minimum Requirements Required values (FREE) WIMAXIREIE | 3GPPIREIE
Cell spectral efficiency (e.g. DL:3b/s/Hz/cell (4x2) 26 (4x2) |2.6 (4x2)
Indoor) UL:2.25b/s/Hz/cell (2x4) 1.3 (1x4) |2.0 (2x4)
Peak spectral efficiency DL:15b/s/Hz (4x4) [ 7o5+umrm | 30 (8x8)

UL:6.75b/s/Hz (2x4) 2.8 @) 15 (4x4)
Bandwidth Scalable up to including 40 MHz TX4L 141315710
/15 /20 /100
Cell edge user spectral DL:0.1b/s/Hz/user 0.09 0.09
efficiency (e.g. Indoor) UL: 0.07 b /s /Hz/user 0.05 0.07
Latency 100 ms Control plane 100 50
10ms User Plane 10 25L°F
Mobility indoor : 10 km/h T1.0 b/s/Hz 122l (kA | 350km/h
microcellular : 30 km/hTT0.75 b/s/Hz | [ZEL.
Base coverage urban : 120 km/hT
0.55 b/s/Hz
High speed : 350 km/hT0.25 b/s/Hz
Handover interruption time
- intra-frequency 27.5mskAF S0 LR .
- inter freq. within a spectrum band 40 mskLF 100LA°F? 25LLF
- inter freq. between spectrum bands 60 msLLF 100LA°F?
VoIP capacity (e.g. Indoor) 50 active users/sector/MHz 60 31.7 7
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AMC: Adaptive Modulation and Coding AAS: Adaptive Antenna System
MIMO:Multiple Input Multiple Output RS: Relay System
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¢ Eifirelay mode :1
® Two hop simple relay “ U
®Centralized scheduling ~ @

+ 3EFEBrelay mode
®Multiple Relay
®For expanding coverage
® Centralized/Distributed scheduling

\ Passengers in a train Train/vehicles in a tunnel /
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BHORRE®
800, 850, 900, 1500,
1700, 1800, 1900, 2100, 2600

RF[E & D Tunability

iqration|= 5 111t
410-430, 450-470, 470-960, MigrationlZFi& U =25 & Update

2300-2400, 2700-2900,
3400-4200, 4400-4990 SDRIZ &5 ZHR14E IR

ZRRIGEBHEAFI—TI—R =3EAD/DA, /\{I>KDSP
(TDMA, CDMA,OFDMA)
"AGY:, U 10 AMPD %121t

JO—KRN\URT—45E > MIMO, AAS, AMC
100 Mbp~1 Gbps

AMC:  Adaptive Modulation and Coding
AAS:  Adaptive Antenna System MIMO: Multiple Input Multiple Output
MEMS: Micro-Electro Mechanical Systems SDR:  Software Defined Radio
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Ubiquitous Services

" Security & Privacy

Vehicular mobilit
Cellular e y,

- B3GI/3G e Resilience

SEsTeas

Pedestrian mobility

Display/Controller
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HMD: Head Mounted Displays
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IEEE 802.15 WPAN Working Group

802.15.1 802.15.2 H?(g)%-lsé?e L800V3:1R5;e ngzl\] 1I\?I£sh 802.15.TG6
Bluetooth Coexistence WEAN S e BAN
| |
802.15.1a | i
EHTEerr 802.15.TG4a 802.15.TG4b
e UWB-IR/CSS Rev. and
Enhancement
|

802.15.TG3a 802.15.TG3b 802.15.TG3c
UWB MAC Millimeter 802.15.SG4c 802.15.TG4d

(withdrawn) Maintenance wave PHY PHY for China PHY for Japan
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15.3c High-rate PHY Alternative ~ rujitsu

doc.: 15-06-0369-09-003c
November 15, 2006 summary-usage-model

UM1 Uncompressed Video Streaming

U1/U3 —
) =
___________ > -
Point-to-point PC, uMPC,S
Set top Box
TV or Monitor (STB)
Environment Throughput BER/PIER Distance | Note
MAC SAP
NLOS, LOS 1.78 Gbps 1S ?r:u?:t:z rf]cs)r PHY | g ;gl:uciirzt; retransmission
. . 1.49, W/O Blk ST
Residential J Unidirectional data
Stream Up to transmission noted by
(STB-TV) o Solid line
1080“ 24’ 60 *Low bitrate reverse link
10 BER for PHY *Target of 10° TMDS
LOS, NLOS 3.96 Gbps Simulationcs)r 10 CER for HDMI
Residential 2.98, W/O Blk -Pixel is RGB, 24 bits
STB-TV Stream, Up to
( ) ) 1080p, 24, 60
Submission Slide 2 Ali Sadri, Intel Corporation
IEEETEEX Z LY th##
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November 15, 2006

doc.: 15-06-0369-09-003¢c
summary-usage-model

UMS5 Kiosk File-downloading

Mobile Storage

STB, Game Consol

Movie and Game Kiosk Device, PDA
Environment Throughput BER/PER Distance Note
MAC SAP
LOS-office 1.50 Gbps burst | 8% PER before 1m « Asymmetric download/Upload
retransmission )
(Server-PDA or (Server-PDA or | ;. p Low data rate reverse link
PDA-STB) PDA-STB)
LOS-office 2.25 Gbps burst | 8% PER before 1m
retransmission
(Server-PDA or (Server-PDA or |, p
PDA STB) PDA-STB)
Submission Slide 11 Ali Sadri, Intel Corporation

IEEE(EREX LY h#%
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Medical Info,
........ Welfare and medical service

(Authentication/ " *ee.
Information acquisition) W-LA

A
i
USB (authentication key) , i 5—;
Integrated display of Home healthcare
the information At bedside
Mobile terminal
PAS Information Solution by specialized IP terminal
=Personal Access Solution (e.g. ‘Nightingale’ system)
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