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B 18-GHzZT (3 e A 2 BRARETIERAL AT L)
m 22-GHz# (800 MHz)
_ 22.0-22.4 GHz, 22.6-23.0 GHz

m 26-GHz& (1750 MHz)
- 25.25-27.0 GHz

m 38-GHzE5(900 MHz)
- 38.05-38.5 GHz, 39.05-39.5 GHz

m WRC-20001ZF [+ 531 E B 2 (new MMW bands for High Density

Application in Fixed Services (HDFS) including FWA)
— 31.8-33.4GHz, 37-40GHz, 40.5-42.5GHz
— 51.4-52.6GHz, 55.78-59GHz, 64-66GHz

@
B VT Reaemens
NICT 5iimmmn



Base Station _ == iy —
Outdoor Unit 37 G HZIFFJI /ZTA

m I I N N N B B W ]
Subscriber

Specification

Center 37.0/36.25GHz
Frequency
Antenna 30 cm @ Parabola
Antenna Gain 36 dBi
Modulation 16/64/128QAM
Number of Carrier 4
Data Rate 622 Mbps
Frame STM-4
Distance About 1.0 km
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Tt JE] 82 24 32 GHz#&

15 )70 FDD (&% E{E 7720
2R 7 = QPSK “16QAM (G Z57H)
Z2 R R ] +11 dBm

7T TS 28dBi (P 1H)

5 A R 60 MHz / 15 MHz

7T 2y T L—T T
T AR EEE 160 Mbps / 40 Mbps

A UHT z—RA 100M-based Ether
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Through put

Ethernet Frame Size
I D D B BN BN N N W R

Mbps
) o o o @© Mo
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Frame Size(Byte)
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Proposed candidate frequency band to be considered

Candidate band

Remarks

57 GHz — 66 GHz

This is the union of the bands currently approved for license-exempt use in Australia,
Canada, Japan and the United States, and under proposed allocation in the Republic of
Korea. The existing etiquette rules, spectrum sharing studies, and other analyses in
these countries may be a model for considering the needs of commercial, military, and

scientific uses of these frequencies.

57GHz 58GHz 59GHz 60GHz 61GHz 62GHz 63GHz 64GHz

65GHz 66GHz

Canada (57.05-64.00)

Europe (57.00-66.00)

23
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60GHzTR R FFAE/ NV RALV=IL A

KN 2T7 L

High-Speed LAN\ :Wireless Home Linkm Wireless CATV
o Distance : 50-140m
; l Wireless 1394

Wireless TV
Distance : 10-30m Speed : 100Mbps-1.6Gbps
\ / Distance : around 10m / \
Vehicle to Vehicle Communication System
hﬂ ey -y hm
"
& HETETROEA
NICT wsaeme=ns
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WL 27 L

FWA (Point-to-Point)

Speed : 156Mbps-a few Gbps
Distance : 400m-1km

&

A —

~FWA (Point-to-
MultiPoint)

Speed : 156Mbps
_ Distance : 300m

NICT EEaemomnn
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Ad-Hoc Meeting
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January, 2004 doc.:1IEEE 802 .15-04/0019ri)

Wireless GE Application Example (1)

Ultra High Speed Download System

«1GB Download : 1 g
<30s (Windows 2? erver '

..........

=

e
@
A =
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January, 2004 doc: IEEE 802 . 15-04/0019r1)

Uncompressed High Definition TV Signal Transmission

1.485Gb/s Uncompressed High Definition TV Signal Transmission
based on HD SDI (Serial Digital Intertace) Standard

3:18mm* (110cc) e,

= r— 1%
Receiver and HD SDI Monitor Eve Pattern of Received Signal

K. Ohata, 25" 1

= - ! A ;".i (13
KerlEd f=-hlid] &E
Netiona Insthiute of Informetion end Communications Technology 3 2



IEEE802.15.3cDE#EILETIL

EERERIEET TV r— 3>

Ul/U3
<
——————————— >
Point-to-point PC, uMPC G
Set top Box
TV or Monitor (STB)
AI4RTT)r—ay
- ULu2 Printer
ub — | - - g —M:
. — —» Computer - [ &
HDD
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Adhoc7 7 )/ir—3v

Mobile Storage

Movie and Game Kiosk Device, PDA

=T )L

TV or
Projector

STB, Game Consol
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NEC Engineering Ltd.
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i 60G EtherlG M 60G EtherlG L
EARIE ER B4t

ISR & s 60.”63GHz

HAEN 10mW LLF

pitd O vre s =k 25m 100m
BIRMOIEEE B KX1. 25Gbps

TiIEAR MARE_E&HE

ZERA ASK Z5ff

A3 T —R L4k 1000BASE-SX

HaARIS LC-Duplex

SRz ~HiEWXD X H) 200 x50 % 140mm 280%x 272 X 365mm
F= (KIK) #9600g 7 ke
ANEX.HEEN AC100V, 10W AC100V, 15W
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60-GHz X {EB LU Z{EH

MASPRO DENKOH Co. September 2003
Collaboration project with NHK, Murata Manufacturing
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Transmitter Recelver
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Transmitter Recelver
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GigaPhy Communications

60-GHz Receiver and Transmitter

__________________________________________________________________________

| Receiver IF Mixer || BB Amp
' Image-reject
LNA IF Amp[

Input I >
; 59-64 GHz

Baseband

PLL
| Transmitter |
| | 1 |

Qutput ;ADC
59-64 GHz a N |
Image-reject
Driver IF Mixer J AT E

60 GHz Millimeterwave Program | Communication Technology Oct 29, 2004 | IBEM Research & 2004 |BM Corporation




60-GHz Receiver in SiGe BICMOS 8HP(IBM)

IF Mixer BB Amp Integration Level
Image-reject LNA IF Amp — | * 342 NPNs
. 0 - 500MHz)
nput o L ( ?) » 1200 FETs
59-64 GHz S e e 77 transmission
X3 —>®——>>—> 0 lines

(0-500MHz) e 15 inductors
e 715 resistors

17.6G

e 189 MIMs
53 pads
Ref. CLK
0.5-0.6 GHz
[ |
=
L
L3
= Highest integration level for -
millimeter-wave circuits -
u f mil ._ Ll &
= Complexity approaching that SSIEUSEEIUEPIIEESEITS Sy

seen at 5 GHz. Size: 3.4 x 1.6 mm?

15-06-0003-00-003c
40



60-GHz Transmitter in SiGe BICMOS 8HP(IBM)

IF Mixer
A 'magﬁ'fge“ IF Amp R Integration Level
026 L350 (O-500MHZ) 4 350 NPNs
Output — 2|+
59-64 GHz . i e 1040 FETs
x3 Q e 157 transmission
e (0 - 500MH2z) Iines
PLL A e 13 inductors
' e 521 resistors
] | e 270 MIMs
Ref. CLK = |
05.06GHz T IEEDPLCP MLPA * 60 pads

__________________________________

= High integration level is unique |
for millimeter-wave. = o

= Complexity approaching that
seen in early commercial
implementation at 5 GHz. Size: 4 x 1.5 mm?

15-06-0003-00-003c
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o EFE/NK:71-76 GHz, 81-86 GHz
e Maximum power: 55dBW
 Maximum beamwidth: 0.5 deg.
* NO frequency stability requirements
e 1.25GHz segments
 FDD or TDD both allowed

o REFARE/N\K: 92-95 GHz band
— Prohibited band: 94-94.1GHz
— Indoors only
— Unlicensed parameters

L4 HETITEGEA
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- Il ERE 125GHz
- GATFE 116.5~133.5GHz
- KA ASKZEE
- A 10mW
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HD-SDUE2(1.5Gb/s)EBABF v ILEETRE O
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HD-SDI
#(1.5Gb/s)
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0.1-um-gate InAlAs/InGaAs HEMT
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ESEED1I—I

F-band Standard
Horn Antenna
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Tx/Rx Module
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Optical feeder link
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WENERTLE
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Optical ground station
with adaptive optics
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Fiber optic network
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Transmitter

External High-power Optical
‘ —> ) EEEN
. DI e modulator EDFA output
‘Signal oW
~input T ~1mwW ~400mW
O
,,,,,,, i
Receiver ‘
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