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ABSTRACT

Based on recent research about UWB communication, its clearly that one of the most interesting feature of
the Pulse-based UWB technology is it’s high flexibility in term of the generated signal at the physical layer
level. This feature combined with simple transceiver as it is almost digital communication structure allows
this technology to be a good solution of different short-range wireless applications. This paper proposes
enhancements on the receiver performance by tuning the most important physical parameters of the
generated pulses as pulse modulations, coding and frame timing structure as these parameters are in great
influences on the performance of the receiver. This performance can be defined as the probability of the lost
packet in certain signal to noise ratio in varied distances and data rate scenarios. The method followed to
validate the achievements of the enhancements of the receiver performance can be explained as proposing a
communication link of certain pulse-based wireless system where at the beginning the physical parameters
are set as reference parameters then the performance of the receiver measured. After that, tuning each
parameter separately to check the enhancements of the receiver performance in certain different data rates
an distances. Results showed that the performance can be enhanced significantly in term of the received
signal errors for certain signal noise to power ratio with approximately up to 50% by tuning some physical
parameters that have significant effects on received signal quality.

Keywords: Ultra Wideband, Time Hopping, Pulse Position Modulation, Physical Parameters, Signal to
Noise Ratio, Bit Error rate.

power and design constraints ( such as WSN and
RFID) [5-7].

The re-configurability flexibility of IR-UWB
technology utilized for short to medium ranges as
well as low to high data transmission rate

1. INTRODUCTION

UWRB is recently been of great interest for short
ranges wireless application due to its unique
characteristics as a very short a train of pulses in
ultra-wide bandwidth. Also, due to its very low duty

cycle in comparison with classical narrowband , as
significant reduction of power consumption can be
achieved as the discontinuous emitted pulses
consume much less [1]. This type of pulses can
tuned to achieve different data transmissions [2].
As this technology considered carrier-less
technology , modulation can be done by altering the
pulses positions, amplitude or polarity. IR-UWB
emitter can be designed without RF stage and this
resulting in less power and receiver complexity
[3,4]. All these advantages can be utilized for many
short-ranges wireless application sharing the same

requirements. As found in literature, tracking and
accurate position detection applications are IR-
UWB low data rate technology [8] and medical
applications to transmit wireless images in high
resolutions are consider UWB high data rate
Technology [9.10]. Also, many proposals suggested
different methods of  enhancements for this
technology as optimized resources allocations,
MAC-PHY cross layer utilizations and adaptive
antenna designs to allow this technology to satisfy
different wireless requirements in one solution
[11,12]. Tt is clearly that a lot of works found to be
done on enhancements of the control and
management functionalities of the MAC layers
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whereas in comparison, less works highlighted the
physical layers parameters enhancements and how
these enhancements can be utilized for better cross-
layer design architecture of the IR-UWB wireless
model [13-15]. The main motivation of this paper is
to highlight the efficient selection of the physical
parameters with their tuned associated values that
allow the MAC layer to serve different
requirements of distances and data transmissions.
The proposed communication link of the IR-UWB
in this paper, defined the generated signal
parameters and how they can be tuned to manage
the different requirements of distance and data
transmission at the MAC layer. Reference receiver
performance is determined by set of default
parameters to generate the reference transmitted
signal and then each parameters tuned separately
with different possible values to detect and validate
the performance enhancements by comparisons.

The main objectives of this research paper is to
show the different enhancements can be achieved
on the received time-hopping UWB signal by
tuning its physical parameters can how this can be
utilized for the proposal of cross-layer solution of
the communication system.

The highlighted research questions in this
research paper can be stated as the following:
Fiestly, what are the parameters at the physical
layer of time-hopping UWB communication
system, that have the most influnces on the
improvement of the received signal quality?!.
Secondly; How the PHY and MAC layer can be
interated and utilized in cross-layer time-hoppoing
UWB architecture for adaptable solution that can
serve different data rates and signal quality of
service requirements ?!. Also, how to validate the
proposed communication solution in baseband-level
mainly in term of the probability of error received
signal for certain signal noise to power ratio.

The structure of the paper is as follows: the
follows section describes the generated referenced
signal with all its related parameters and then, the
receiver performance in term of BER for certain
SNR is evaluated after tuning each of these
parameters. These parameters include number of
generated pulses, generated pulses per bit, pulses
shaping factors, pulses modulations and pulses
spreading spectrum techniques and finally the
results are concluded and consideration for future
extension is explained.

2. LITERATURE REVIEW

As a conclusions remarks from previous related
studies of tenable pluse-based UWB proposed
solutions, discussions are mainly focusing on
methodology used to validate such proposals, and
the efficiency of the suggested applications and the
testbeds for implementations. Studies on UWB
have highlighted different aspects of using wireless
short-range communication systems, and optimal
solutions for future scenarios. The purpose of the
comparison presentation in the following Table 1 is
to show the different analytical techniques used to
validate the proposals of optimizing IR-UWB
technique in short-ranges communication system.

Table 2 presents tunable IR-UWB proposed
solutions in literature by highlighting their design
methodologies for the reconfiguration aspects and
capabilities. Also, the  advantages and
disadvantages of these proposals are indicated.
Based on Tables 1 and 2, a complete system design
for cross-layer communication modeling has not
been developed yet to exhibit the flexibility of the
system with various distances and data rate
requirements. The performance of the proposed
models needs to be evaluated for each budget link
setting.

As a critical analysis based on previous presented
studies, a dedicated test-bed design and
implementation is required to glue all the puzzles
for optimized IR-UWB solution. This includes
system theoretical analysis, real-time signal
simulation of the proposed model, and statistical
analysis of the captured data in real short-range
environments. This study aims to fill in the gaps
left by previous works.

3. PULSED-BASED UWB MODEL AND
PARAMETERS
The time hopping as spectrum spreading

technique allowing multiple access performance
with the M-ary Pulse Position modulation is
considered due to its simplicity and suitability for
simple wireless tags and sensors. The signal
generated with time hopping (TH) with M-ary with
pulse position modulation for K-th user can be
mathematically modeled as [14]:
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These parameters can be described as the
following: P(t) represents the pulse shaping of the
second derivative of Gaussian pulse with pulse

. ;o . . .
width ‘¥, "r}, is the frame time and each frame is

divided into Nz time slots with duration time l¢.

C.i” is the pulse shaping patterns, which is

pseudorandom numbers with period T:, it
represents the time hopping sequence for rh users.
additional shift is required to avoid catastrophic
collisions caused by the multiple access
interference (MAI). The d parameter is the
sequence for the data stream generated by the Krn
user after channel coding. G s the shift introduced
to modulate the pulse by M-ary PPM.

If it is assumed that the signal amplitude
A% =14" = 1, for the M-ary PPM signal, then
the equation (1) can be written as

fW)rey — ©x P . Iy 2 (K)
S = Ziaeapt - Ty - ¢ T, =6 @jing

These parameters of the generated referenced
Pulse-Based UWB with its associated values can be
summarized in the following Table 3.1.

Table 3: Generated Pulse-UWB with their associated
values
Tunable IR-UWB Description of the
Transmission Parameter Parameter
Average transmitted power -30
(Pow) in dBm unit
Sampling frequency (Fc) 50%10°
Number of bits generated by the 1000
source
Average pulse repetition (Ts) 3#10°°
Number of pulses per bit (Ns) 1
Chip time (Tc) 1*107°
Cardinality of the TH code (Nh) 3
Period of the TH code ( Np) 2
Pulse duration (Tm) 05%10~°
Shaping factor for the pulse 025*10~°2
(Tau)
Modulation techniques Binary-PPM
Channel models AWGN

The generated transmitted IR-UWB according to
the parameter’s default values in Table-1- is shown
in Figure 1.

Amplinide [V]

o 05 1 15 2 25 3
Time [s] x10°

Figure 1: Simulation of Generated Pulsed-Based UWB

The following flowchart in Figure 2 summarizes
the methodology followed in order to tune the PHY
layer parameters according to certain performance
requirements in MAC layer in cross-layer design
solution as the PHY parameters tuned until met the
criteria set by the MAC layer.

4. RECEIVER PERFORMANCE WITH
TUNABLE UWB GENERATED PULSES

The performance of the proposed tunable
impulse-based UWB system is evaluated using
BER criteria for different pulse shapes, coding, and
signal timing structures. The physical parameters of
the pulses are tuned to achieve different
transmission rate requirements in various distance
scenarios. Channel conditions of AWGN and IEEE
802.15.3a multipath fading channel models are
considered in the simulation. System performance
can be simplified as predetermined BER versus
different data rate requirements in various distance
scenarios.

Pulses can be generated with different
transmission rates depending on the pulse repetition
interval (PRI), pulse modulation (M), and the
number of generated bits (N). Therefore, the
relationship between system design and evaluation
can be defined as BER versus (PRI, M, N, and D) in
different channel conditions. The proposed scheme
can be illustarated in the following system
architecture block diagram shown in Figure 3.

Transmitter Receiver

QoS as BER & Data Rates

— QoS as BER & Data rates
‘Application
Layer

hannel
fondition,

AWGN

Control Unitto
dynamically allocate
Physical Signal parameters

PHY Layer
lodulation (M, PRI)

Control Unitto
dynamically allocate
Physical Signal parameters

PHY Layer
lodulation (M, PRI)

Figure 3: Block Diagram of Proposed Tenable UWB
Pulsed Based System Architecture
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The receiver performance of reference signal
parameters (parameters listed in Table-1-) is
considered a reference scenario to evaluate the
different IR-UWB signal parameters. This
performance is considered as a function of the BER
for the certain value of the SNR over AWGN
channel model as shown in Figure 4. The aim of
such evaluation is to figure out the pulses
parameters values that increases the transmission
data rates and enhance the received signal
performance in term of BER.

1q° I I | | I I |

0 1 2 3 5 6 7 8

4
SAR (dB)
Figure 4: Receiver Performances of TH-PPM

Rake receiver performance of UWB for time
hopped pulse position modulated signal propagating
over a multipath channel is evaluated. Results show
that the ARAKE (Ideal RAKE) receiver which
processes all the multipath components and their
contributions. The SRAKE ( Selective RAKE)
contains eight multipath components and selects
the multipath contribution which exhibit the best
signal quality therefore, select the transmitted
symbol based on the observation of this
contribution only. The PRAKE (Partial RAKE) is
the simplest receiver structure and it contains two
branches. The selection process in this receiver
consider only the first two multipath components,
they arrive to the receiver.

The following results in figure 5 are obtained
from a simulation using MATLAB to compare the
performance of the five different RAKE structures.
The BER performance can be enhanced
significantly This can be shown in Figure-3 as a
comparison between the value of BER = [10)"(-
1.9) in the case of ARAKE which processes
multipath components and BER = [10)]*(-0.9) in
case of SRAKE which processes only two
multipath components. In this comparison also, the
SRAKE, which processes eight components
selectively, outperforms the PRAKE which process
the eight randomly by almost 10% enhancement on
the BER performance at SNR =9 dB. The
complexity of the receiver using PRAKE is reduced

further; however, the performance of the receiver
degrades significantly, particularly when the
number of processed channel components is less.
From this analysis it’s clearly seen that, in
designing a tunable IR-UWB solution is important
to choose a proper RAKE receiver structure with
good trade-off between the receiver complexity and
the BER applications requirements.

W

=2 Prake

=H=5=6 Siake
——pke

!

SIRdB)

Figure 5: RAKE Receiver Performance: Ideal Rake
(ARAKE), Selective Rake (SRAKE) and
Partial Rake (PRAKE)

The effects of pulse repetition rates, widths, and
shaping factors, as well as the modulations, are
analyzed. Different numbers of bits generated at the
source, as well as the numbers of pulses per bit, are
analyzed using BER criteria to show the
significance of each parameter. This analysis aids
the design of the tunable IR-UWB transmission
rates for different BER requirements and various
distance communication scenarios.

BER curve observations in Figure 6 show that
the number of bits has a significant effect on the
BER. As the number of generated bit increased
from 1000 to 6000, the BER performance decreased
from 10727 to 10717 for the same SNR = 9 dB.
This is because as the number of bits increases;
more bits are susceptible to noise so more errors
can occur. Therefore, trade-off should be made
when tuning the IR-UWB system based on the
number of bits.

10

i " . 1
{56 Numbit=1000 = Numbit=3000 £ Numbit=600 |3

0 1 2 3 4 5 6 7 8 9
SNR

Figure 6: TH-PPM Receiver Performance with Different
Numbers of Source Bits
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By contrast, the BER performance is enhanced
significantly as the number of pulses per bit
increases as shown in Figure 7. As the number of
pulses per bit increased by multiple of 6, the BER
performance enhanced from (10712 to 10™*°) for
the SNR = 9 dB. Thus,an average BER of the
system is proportional to the Number of Pulses.
Therefore, the designer can make optimum trade-
off between the numbers of pulses per bit
requirements to transmission rates suitable for the
propagation condition. This works provide
contributions due to existing difficulties to make
trade-off directly on the IR-UWB system with
different transmission rates.

Figure 7: TH-PPM Receiver Performance for Pulses per
Number of Pulses per Bit

Data transmission rates of the system depend on
the period of repeated pulses. This pulse repetition
period plays a significant role on BER performance.
Figure 8, shows that the decrease in pulse repetition
period from 8 x 10™* s to 3 x107%s enhances BER
performance with BER at the same SNR of 9 dB
from 1072 to 10%°.. Therefore, BER performance
shows enhancements as the pulse repetition interval
decreases. This can be explained as the system is
more susceptible to noise and interferences if the
pulse repetition period is increases.

10"
-0 Ts=09

SNR (¢B)

Figure 8:  Effects of different average pulse repetition
periods  (Ts) on  TH-PPM  receiver
performance

The generated bits per second can be defined as
the reciprocal of code repetition rate Ns ( number of

pulses per bits) multiplied by pulse average
repetition period (Ts) . The selected values, shown
in Table-2 present different data rate settings. It
clearly shown that, the data rate depends mainly on
the number of pulses (Ns) per bit and/or the average
pulse repetition (Ts) parameters. The following
table shows that the data transmission rate increases
in case of fixed average pulse repetition period as 1
x 107° and number of bits fixed at 30000 bit but the
pulse per bit are increased from 10000 pulses to
25000 pulses.

Table 4: Data Rate Calculations as Functions of Ts and

Ns
Code repetition Frame time, Ts Data rate =
rate, Ns (Average pulse L_ (Mbps)
(Number of repetition period) | Vs*Ts
pulses per bit) in Seconds
Ns=1/3 1x107° 1
(NumPulse = 0.333 x 1x10~°
10000, Numbits = 333 Mbps
=30000)
Ns=1/2 1x107° 1
(NumPulse = 0.5 x 1x10-°
15000, Numbits = 5000 Mbps
=30000)
Ns=2/3 1x107° 1
(NumPulse = 0.666 x 1x10~°
20000, Numbits = 666 Mbps
= 30000)
Ns =25/30 1x107° 1
(NumPulse = 0.833 x 1x10~°
25000, Numbits = 833 Mbps
=30000)

Figure 9 shows the effect of the increase in data
rates on BER performance. As indicated by BER
curves, decreased data rates result in a higher
probability of bit error. The BER has improved by
about 35% from 333 Mbps to 833 Mbps at the same
SNR value of 9 dB.

L_
[Nl

Ly

Figure 9: Effect of different data rates on TH-PPM
receiver performance

Parameters such as pulse shaping factors, timing,
chip time, and shift time introduced by PPM and
PAM modulations are analyzed. The purpose of this
analysis is to determine whether the signal
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parameters related to specific modulation of PPM
affect the performance of the average error
probability. Figure 10 shows that the pulse shaping
factor (which depends on pulse width) has
minimum effect on BER performance. For the
tunable TH-UWB system, the relative best BER
performance can be achieved with the value of
0.5x107? s of the pulse shaping factor (Tau).

L e e e e e e e
i R el e =0+ Tau=065e9
,,,,,,,,,,,, =0 Tau=0%e9

— 170" Tau=0.5¢9
———————————— 0 Tai=0ged

e

SNR(dB)

Figure 10: Effect of pulse shaping factor on TH-PPM
receiver performance

Compared with the pulse shaping factor, the
pulse duration factor Tm has a more significant
effect on BER performance. Figure 11 shows that
when pulse duration parameters are tuned into
shorter values in nanoseconds of around 0.2 x 10-9
s, then BER performance is enhanced. It shows that
the BER has been improved by about from 1078~
10727) for pulse duration of 0. 9 ns to 0.2 ns at the
same SNR value of 9 dB. This means that by a very
small different in nanosecond of time, the BER has
been shown to improve significantly because
shorter signal duration, reduced the noise effect on
the signal.

SNR(dB)

Figure 11: Effect of different pulse durations on TH-PPM
receiver performance

Change in chip time factor has minimum effect
on BER performance, as shown in Figure 12.

0 Te=1ed
-0 Te=5e9
* 0 Te=10ed
* 0 Te=30ed

&,

F \———4———+———F'—"'J'17\,———4———+———F
e i e e e L
[ E—

SNR(dB)

Figure 12: Effect of different chip time (Tc) on TH-PPM
receiver performance

The average transmitted power of the generated
pulse has no significant effect on AWGN channel
under the same communication scenarios and
distances, as shown in Figure 13. This can be
explained as the emitted UWB pulses is relatively
considered very low power with very low duty
cycle in comparison with the other narrow and
wideband signals so, the emitted pulses can be
considered with minimum interference with other
signals.

=0+ Poy= 4068

=0+ Pow=-3508

Figure 13: Effect of different signal power on TH-PPM
receiver performance

Time shifting introduced by PPM (dPPM) has
relatively significant effect on BER performance.

The values of dPPM tuned between 0.5 x 10™°s and

0.7 x107°s have minimum error probability, as
shown in Figure 14. BER increased from 1071%to
107285 s for the SNR =9 dB. The reason can be
explained as increasing time shift introduced in the
pulse position modulation of the time hopped UWB
pulses decreases the signal self-interference as well
as interferences with other signals. This finding can
help the Impulse-based UWB designers to consider
the proper value settings for the time shifting
introduced for PPM modulation for minimum
interference and enhanced BER Performance.
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SNR (dB)

Figure 14: Effect of different dPPM values on TH-PPM
receiver performance

Modulation techniques are important factor on
pulses design. Pulses modulations can be tuned for
better BER performance and different data
transmission rates. Evaluation of higher order M-
PAM signal as well as M-PPM in term of BER for
SNR from 5 to 9 dB is presented in Figure 15. The
higher orders of M-PPM or M-PAM exhibit better
performance over short-range wireless
environments. PPM outperforms PAM with regard
to the probability of symbol errors.

2 SNR (dB) 75 o

Figure 15: Receiver Performance for Different M-PAM
and M-PPM Modulations

The effect of different spectrum techniques as
sequence spreading or time hopping spreading also
can be considered in designing tunable UWB
pulsed-based solution. This can be shown by Figure
16 with scenario using the following parameters: fc
= 50x10-9; dPPM = 0.5x-9; Ts = 3x10-9; numbit =
5000; and Numpulses = 5000.

Figure 16 clearly shows that BER performance of

time hopped spreading of the pulses outperforms
that of direct pulses spreading techniques as BER at

SNR value of 9 shows BER improvement
from1073> to 107%*. This finding may be
attributed to the difference between Direct

Sequence (DS) and Time Hopping (TH) spectrum
spreading techniques especially for low-data-rate
UWB pulses.

+ 0~ Direct sequence Spreading technique|
— | =8~ Time Hopping Spreading technique

signalto oise raio

Figure 16: BER Comparison between DS and TH pulses
Spreading Techniques

From all the previous BER simualtion analysis it
is clearly that, the different pulses physical
parameters can be designed and tuned with values
for different data transmission rates and BER
performance levels. Its clearly that from all above
simulation results analysis that, some of these
physical signal parameters have significant effects
on BER such as modulation techniques and the
binary order of the modulations, spectrum
spreading techniques, the pulse duration factor that
determine the pulse shaping, the number of
generated pulses per pit and the time shifting
introduced for pulse position coding ; with these
BER improvements results and the proposed cross-
layer system architecture of tunable time hopping
the objectives of this study have been completed.

5. CONCLUSIONS AND FUTURE WORKS

In this research, the main motivation is to
investigate the effect of tuning the different
parameters of pulses at the physical layer for time-
hopped pulsed-based UWB communication system
and determine the most effective paratmeters for
enhanced recived signal performance. The Number
of generated pulses , generated pulses per bit,
pulses shaping factors, pulses modulations and
pulses spreading spectrum techniques are the
parameters of high impact of the performance of the
UBW pulsed-based communication investigated in
this paper. These parameters can be adjusted to
meet the suitable requirements of signal quality and
data rates. It clearly that tuning these parameters
allows enhanced performance for certain scenarios
and application requirements. The future extension
of this work can be addressed as optimal UBW
Pulse-Based = Communication using  genetic
algorithm with fitness function can be chosen
careful as weighing function for the three main
variables of the communication requirements as
BER for different distance and varied data-rates.
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This can be achieved by tuning the performance for
exact predict performance based on previous
statistical analysis of the performance and the
required quality of the received signal.
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Table 1: Comparison of related studies on link budget analysis of IR-UWB

Research | Proposed model| Simulations Set of conducted | Purpose of link | Validation |Applications
experiments budget
investigation
Irahhauten, Z. | UWB link The received Measurements have | Study the effects | Validation has | Extremely
et al., 2008 budget in near  |power, as a been conducted at | of antenna been achieved | short WPAN
[16]. field initially function of different distances |parameters, based on the |applications
affected by the |distance for using TD including size and | agreement
phase error different dipole  |techniques. distance between |among
dependent on the | antennas, is antennas calculated
considered compared with the results,
bandwidth. result obtained simulation,
from the and
calculation and experiments.
simulation
processes.
Volos, H.I. et | The use of an None Several TD Overcome Verification of| Extremely
al., 2009[17]. |antenna-pulse measurements narrow-band the accuracy |short WPAN
coupling gain for ranging from 1 m to| limitation in of the applications
specific Tx—Rx 20 m to estimate  |traditional link proposed
pairs the received Eb/No |budget by method is
and to compare proposing the use |achieved by
between the of an antenna- several
traditional Friss pulse coupling measurements
formula and the gain to estimate | taken from
proposed coupling | the received 1 mto 20 m.
gain method power
Uengkittikul, [Investigations on|None Biconical antenna | Evaluate link Validation is | Extremely
P.and S. free-space link and periodic dipole |budget of IR- achieved short
Promwong, |budget antenna (LPDA) UWB as the based on the | WPAN, with
2009 evaluation tested in the range |effects of two comparison |a distance of
[18] scheme as the of 1 GHzto 12.4  |broadband between two |1 m between
transmission GHz to show the  |antennas on the |types of sending and
gain of IR-UWB gain in different gain of the broadband receiving
systems, which orientation angles |transmitted antenna in antennas
consider the waveform terms of
distortion of the transmission
transmitted gain.
waveform
caused by the
antenna
Liu, L. etal.,, |Modeling human | Simulation has Tx and Rx antennas | Study the effect of | The proposed |High-speed
2009 blockage effects |been carried out to|are fixed with a human body model is short-range
[19]. in LOS UWB evaluate human |distance of 3 m, blockages on the |validated in |wireless
WiMedia blockages in three | while a person wireless link, and |different link |medical
communication |WiMedia UWB |stands between then modeling the |budget setups |applications
link radio link setups. |them to block the |channel and with
LOS and obtain evaluating the performance
channel statistical |performance evaluation.
parameters.
Aubin Reconfigurable |Simulations have |None Global solution | Validation is | Wireless
LECOINTRE |IR-UWB been carried out as for distinct achieved applications
et al., 2008 hardware design |performance applications with |according to |with
[20]. for data rate, analysis with different needs different different
spectrum, and regard to BER in budget link needs for
range different IR-UWB settings data rates
settings combined with|and power
the consumption
performance
analysis for
BER.
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Table 2: Comparison of related studies on tunable IR-UWB at the system implementation

Disadvantages The performance The validation of the The performance Implemented in CMOS The flexibility
evaluation is limited to proposed solution is evaluation is mainly and the configurability measurements is
FPGA co-simulation limited to baseband focused on transmitter aspects to achieve the limited to be shown as
mainly to show architecture without power consumption of spectral efficiency of this | trade-off as the system
transceiver consumed clearly define the transmitter circuit at 100 | circuit design is limited to | performance improved
power reduction for different data rates and MHz. certain maximum pulse by increasing number
different architectures coverage ranges for There is no clear rate also, the circuit of pulses per bit (Ns)
desien different IR-UWB definition of the IR-UWB require power which resultin a
The paper shows the The author clearly A low-power, BPSK The implemented circuit Low power
capabilities of defined some of the IR- modulated impulse radio design showed high communication and
reconfigurable UWB signal parameters UWB transmitter. spectral and energy ranging IR-UWB
parameters with low cost | tunable ranges to achieve The transmitter allows efficiencies, solution with possible
Advantages IR-UWB transceiver different data rates controlling the spectrum trade-off in term of
design for spectrum Author tried to highlight | of the IR-UWB by tuning data rates, processing
occupation, radio range the largest number of the amplitude of the gain, acquisition
and data rates reconfigurable properties outout impulses protocols and ranging
A proposal for A proposal of an efficient A low power with A prototype proposal for A proposal for a
reconfigurable IR-UWB digital baseband reduced complexity far infrared (FIR) pulse- complete UWB
implemented in field- architecture for carrier less transmitter based UWB transmitter transceiver system
programmable gate array reconfigurable IR-UWB with the ability to tune implemented in a 90 nm which is fully
. (FPGA) as proof of transceiver. The capacity the spectrum. The buffer complementary metal— reconfigurable in
Reconfiguratio concept for for reconfiguration can be turned off between oxide—semiconductor. terms of bandwidth,
n Aspects . . . . . .
Addressed reconfigurable data rates, includes data rates, chip pulse intervals to reduce The transmitter is a data rate, processing

spectra, and ranges

duration. pulse duration

power consumption. The

digitallv reconfigurable

gain. and ranging

Design and Hardware
Implementation of a
Reconfigurable Mostly
Digital IR-UWB Radio

A Largely
Reconfigurable Impulse
Radio UWB Transceiver

Low Power Amplitude
and Spectrum Tunable
IR-UWB transmitter

Reconfigurable,
Spectrally Efficient, High
Data Rate IR-UWB
Transmitter Design Using
a 7-Tap FIR Filter

A Low Power,
Reconfigurable IR-
UWB System

Research title

Authors

Aubin LECOINTRE et
al., 2008
[16]

A. Lecointre et al., 2010
[17]

Xia, L., 2008
(18]

Jun Lietal., 2011
[19]

Marian Verhelst et al.,
2008
[20].
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Determine the Physical Layer parameters to
generate the Reference Transmitted Signal
with their Associated Values

A 4
Set Specific Performance Criteria at the
MAC layer as Function of Receiver BER
performance in Varied Distances and
Data Rate Environments

h 4
Determine the Receiver Performance of
the Transmitted Signal Propagating over
AWGN and Multipath Fading Channel
Models

Are the Parameters In the PHY layer meet the
Performance requirements of BER in certain wireless
Scenarios of varied Distances and Data rates ?

Tune each PHY parameter Separately until
considerable enhancements in the
receiver’s performance determined

A 4

Determine the best matching PHY layer
parameters for certain required
performance in MAC layer

A 4

Regenerate the default transmitted IR-UWB
after all the Parameters been tuned

Figure 2: Flowchart Of Proposed Tunable Phy-Mac Layer Solution Of Ir-Uwb For Certain Applications’
Requirements.
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