64@ Nekoogar.book Page 205 Friday, August 5,2005 12:38 PM

Index

802.11a/b, UWB interference. See Interfer-

ence, with 802.11a/b.

Advantages of UWB. See also Challenges.

carrier recovery stage, 16

carrierless transmission, 15—16

channel capacity, 10-11

cost, 1154

current marketing opportunities, 153—155

data rate, 10-11

detection probability, 11

flexibility, 1154

increasing consumer demand, 1154

intercept probability, 11

jamming resistance, 12

local oscillators, 16

LOS (line of sight) transmission, 12—14

mixers, 16

multipath channels, 12-14

NLOS (non-line of sight) transmission,
12-14

penetration properties, 14

PG (processing gain), 12

power consumption, 1154

power requirements, 15-16
scalability, 1154

sharing the frequency spectrum, 9-10
signal-to-noise ratios, 11

single standard, 1154

summary table of, 16

transceiver architecture, 15-16

Antennas

aperture, 61-63

constant-aperture, 62

constant-gain, 62

dipole, 53, 56

directional, 53-55, 60—63

directivity, and performance, 60—63, 65
dispersive, 52

efficiency, 53-54

EIRP (effective isotropic radiated power), 61
electric, 56

frequency range, tailoring, 57-59




64@ Nekoogar.book Page 206 Friday, August 5,2005 12:38 PM

Antennas, continued
frequency-independent, 56
Friis's Law, 60—63
gain, 61-63
high-gain, 53-55
high-gain horn, 53
horns, 56
impedance gaps, 56—63
introduction, 51-53
magnetic, 56
matching, 56-60
network considerations, 56—63
nondirectional, 53
nondispersive, 52
omnidirectional, 54, 60—63
path loss, 61
reflector, 53
scaling, 59
small-element, 52
spectral control, 56—-60
system considerations, 56—63
total received power, 61
variation in signal power, 61

Aperture antennas, 61-63

Applications for UWB. See also Markets for

UWB.
construction sites, 37
data communication, 39
GPR (ground-penetrating radar), 36-37
home networking, 37-38
localization, 39
location finding, 37
medical imaging, 37
military operations, 37
radar, 36-37, 39
summary table of, 39
wireless entertainment devices, 37-38
wireless sensor networks, 37

WPANS (wireless personal area net-
works), 37-38
Asset management market, 170-171

B
Bandwidth, 6-9
Battery life, transmission power, 5
Benefits. See Advantages.
Biphase modulation
collision avoidance, 91
multiple-access channels, 90
pulse detection, 79-80, 90
pulse modulation and detection, 79-80
time hopping, 91

C
Cable TV market, 169-170
Carrier recovery stage, advantages, 16
Carrierless transmission, 4—6, 15-16
CDMA-based cellular systems, UWB inter-
ference
rural, 139-142
theoretical derivations, 187—189
urban, 142-144
CE industry market, 156157
Cellular network market, 168
Cellular systems, UWB interference
introduction, 137-139
rural CDMA-based systems, 139-142
theoretical derivations, 187—189
urban CDMA-based systems, 142—144
Challenges to UWB. See also Advantages.
channel capacity limits, 19-20
channel estimation, 18
high-frequency synchronization, 18-19
MAI (multiple-access interference), 19-20
performance limits, 19-20
pulse-shape distortion, 17-18

—®

.



64@ Nekoogar.book Page 207 Friday, August 5,2005 12:38 PM

*

summary table of, 20
time synchronization, 18-19
Channel capacity, 10-11, 19-20
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interference scenario, 132—134
introduction, 131-132
isolation between UWB and GPS,
134-137
theoretical derivations, 182—-187

—®

® o



64@ Nekoogar.book Page 209 Friday, August 5,2005 12:38 PM

)

Jamming resistance, advantages, 12
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MAI (multiple-access interference), 19-20,
88-89
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Markets for UWB. See also Applications for
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cable TV, 169-170
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digital cameras/camcorders, 158
digital music players, 159
digital TVs, 158—-159
display devices, 156
DVD players, 158
existing markets, 157
flat-panel displays, 159
game consoles, 159
initial opportunities, 152—153
mobile industry, 156-157
PC industry, 156-157, 160-162,
164-165
peripheral PC equipment, 161-162

personal computers, 160
printers, 160—-161
speed-to-market advantage, 153-155
WLANS (wireless local area networks),
164-165
WPANSs (wireless personal area net-
works), 164
future
cellular networks, 168
smart phones, 167
wireless sensor networks, 166—167
GPR (ground-penetrating radar), 171
imaging, 171-174
key market players, 174-175
medical applications, 172-173
niche markets, 169-174
positioning and measurement, 170-171
radar, 171-174
surveillance systems, 171-172
through-wall imaging systems, 171-172
vehicular radar systems, 173-174
Matched filters, pulse detection, 71-74
Matching antennas, 56—60
Medical application market, 172—-173
Medical imaging applications, 37
Military operations applications, 37
Ministry of Public Management, Home
Affairs, Posts and Telecommunication
(MPHPT), 30
Mixers, advantages, 16
Mobile industry market, 156-157
Modulation and detection, pulse detection
biphase modulation, 79-80
OOK (on-off keying), 74-75
PAM (pulse-amplitude modulation), 75-77
PPM (pulse-position modulation), 77-79
TR (transmitted-reference) modulation,
80-88
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MPHPT (Ministry of Public Management, pulse detection, 75-77, 90
Home Affairs, Posts and Telecommu- time hopping, 91
nication), 30 Path loss, antennas, 61
Multiband OFDM, 26-27 PC industry market, 156-157, 160-162,
Multiband versus single band standards, 24-25 164-165
Multipath channels, 12-14, 84 Peak transmission power, 5-6
Multiple-access, pulse detection Penetration properties, advantages, 14
biphase modulation, 90 Performance
collision avoidance, 91-94 antenna directivity, 60—63, 65
delay hopping, 93-94 challenges, 19-20
DH-TR modulation, 93-94 limits, 19-20
MAI (multiple-access interference), 88—89 maximum speed, 31
PAM (pulse-amplitude modulation), 90 Peripheral PC equipment market, 161-162
time hopping, 91 Pervasive Ultra-wideband Low Spectral
TR (transmitted-reference) modulation, Energy Radio Systems (PULSERS),
90-91, 93-94 29-30
Multiple-access interference (MAI), 19-20, PG (processing gain), advantages, 12
8889 Positioning and measurement market, 170-171
Power, transmission. See Transmission
N power.
Narrowband signals, 7-9 Power consumption, 1154
Network considerations, antennas, 56—63 PPM (pulse-position modulation)
NLOS (non-line of sight) transmission, collision avoidance, 91-93
advantages, 12-14 pulse detection, 77-79
Noise factor, 105 TH-PPM modulation, 91-93
Nondirectional antennas, 53 time hopping, 91-93
Nondispersive antennas, 52 Printer market, 160—-161
Processing gain (PG), advantages, 12
(@) Pros and cons. See Advantages; Challenges.
Omnidirectional antennas, 54, 60—63 Pulse detection
OOK (on-off keying) conventional techniques, 70-74
collision avoidance, 91 correlation function, 71
pulse detection, 74-75 energy detectors, 70
time hopping, 91 integration window, 86—88
Outdoor environments, FCC regulations, 32 introduction, 69-70
matched filters, 71-74
P modulation and detection techniques
PAM (pulse-amplitude modulation) biphase modulation, 79-80
collision avoidance, 91 OOK (on-off keying), 74-75
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multiple-access techniques
biphase modulation, 90
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delay hopping, 93-94
DH-TR modulation, 93-94
MALI (multiple-access interference),
88-89
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time hopping, 91
TR (transmitted-reference) modula-
tion, 90-91, 93-94
self synchronization, 83
Pulse generation
charged diodes, 47-49
DSRDs (drift step recovery diodes), 49
Gaussian monocycle pulses, 50-51
introduction, 45-46
pulse shaping, 50-51
SRDs (step recovery diodes), 47-49
tunnel diodes, 47
Pulse shaping, 50-51
Pulse-amplitude modulation (PAM). See
PAM (pulse-amplitude modulation).
Pulse-position modulation (PPM). See PPM
(pulse-position modulation).
PULSERS (Pervasive Ultra-wideband Low
Spectral Energy Radio Systems), 29-30
Pulse-shape distortion, challenges, 17-18
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Radar
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construction site applications, 37
FCC regulations, 34-35
GPR (ground-penetrating radar), 36-37
military uses, 39
UWRB applications, 36-37, 39
UWB market, 171-174
vehicular radar systems, 34-35
Reflector antennas, 53
Regulations. See also Standards.
Europe, 29-30
FCC
communications devices, 31-33
current regulations, 27-28
emission limits, 31-36
fixed infrastructure, 32
imaging devices, 33—-34
outdoor environments, 32
restriction to handheld devices, 32
spectral mask, 28
vehicular radar systems, 34-35
IDA (Infocomm Development Author-
ity), 30-31
Japan, 30
MPHPT (Ministry of Public Manage-
ment, Home Affairs, Posts and Tele-
communication), 30
PULSERS (Pervasive Ultra-wideband Low
Spectral Energy Radio Systems),
29-30
Singapore, 30-31
transmission power, 28
UCAN (Ultra-wideband Concepts for Ad
Hoc Networks), 29-30
ULTRAWAVES (Ultra Wideband Audio
Video Entertainment System), 29-30
UWB transmission power, 28
Robins, K. W., 3
Ross, Gerald, 3
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Scalability, 1154

Scaling, antennas, 59
Sharing the frequency spectrum, advantages,
9-10
Signals
bandwidth, 7-9
Gaussian, 7
narrowband, 7-9
types of, 7
ultra-wideband, 7-9
wideband, 7-9
Signal-to-noise ratio. See also Interference.
noise factor, 105
UWB advantages, 11
white noise, 114
Singapore, regulations, 30-31
Single band versus multiband. See also UWB,
versus spread spectrum.
direct-sequence UWB, 25-26
multiband OFDM, 26-27
standards, 24-25
WPANS standards, 24-25
Small-element antennas, 52
Smart phone market, 167
Spectral control, antennas, 56—-60
Spectral density, 28
Spectral mask, FCC regulations, 28
Speed-to-market advantage, 153—155
Spread spectrum techniques, versus UWB
DSSS (direct-sequence spread spectrum), 21
essential differences, 22—24
FHSS (frequency-hopping spread-spec-
trum), 21-22
SRDs (step recovery diodes), 47-49
Standards. See also Regulations.
IEEE 802.11a/b. See Interference, with
802.11a/b.

single band versus multiband, 24-25
single UWB standard, 1154
UWSB versus IEEE, 38
WPANS (wireless personal area net-
works), 24-25
Step recovery diodes (SRDs), 47-49
Surveillance systems market, 171-172
Synchronization, 18-19, 83
System considerations, antennas, 56—63

T
TH-PPM modulation, PPM (pulse-position
modulation), 91-93
Through-wall imaging systems market,
171-172
Time domain, 6
Time hopping
biphase modulation, 91
OOK (on-off keying), 91
PAM (pulse-amplitude modulation), 91
PPM (pulse-position modulation), 91-93
pulse detection, 91
TH-PPM modulation, 91-93
Time scaling, 6
Time synchronization, challenges, 18-19
TR (transmitted-reference) modulation, 80—
88, 90-91, 93-94
Transceiver architecture, advantages, 15-16
Transmission density, UWB interference
802.11a, 115-119
802.11b, 119-123
Transmission power
average, 5—6
bandwidth, 6
and battery life, 5
FCC regulations, 27-28
FCC requirements, 9
frequency domain, 6
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frequency range, 6

instantaneous, 5—6

maximum power, interference, with

802.11a/b, 126-128

peak, 5-6

regulations, 28

spectral density, 28

time domain, 6

time scaling, 6

UWB advantages, 15-16
Transmitted-reference (TR) modulation,

80-88, 90-91, 93-94

Tunnel diodes, 47

U
UCAN (Ultra-wideband Concepts for Ad

Hoc Networks), 29-30

ULTRAWAVES (Ultra Wideband Audio
Video Entertainment System), 29-30

Ultra-wideband signals, 7-9

Uses for UWB. See Applications for UWB;
Markets for UWB.

UWRB, versus spread spectrum techniques.
See also Single band versus multiband.

DSSS (direct-sequence spread spectrum), 21

essential differences, 22—24
FHSS (frequency-hopping spread-
spectrum), 21-22
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Vehicular radar systems, 34-35, 173-174
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Wideband signals, 7-9
Wireless entertainment device applications,
37-38
Wireless sensor networks, 37, 166—167
WLANSs (wireless local area networks)
UWRB interference
802.11a, 106109
802.11b, 110-113
interference scenario, 102—105
introduction, 101-102
theoretical derivations, 179-182
WLAN cell coverage, 105-106
UWB market, 164—165
WPANSs (wireless personal area networks)
standards, 24-25
UWRB applications, 37-38
UWB market, 164
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