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Abstract—Fiber-to-the-home (FTTH) networks have been
proposed as a means to extend the application oftrd-wideband
(UWB) signals in future wireless personal area netarks (WPAN)
to the delivery of high-definition content.

In this paper, we analyze the feasibility of the idtribution of
impulse radio UWB (IR-UWB) signals with pulse ampltude
modulation (PAM) in long reach FTTH networks. The smulation
results obtained show that there is a severe perforance
degradation of the transmitted signals in this typeof system,
mainly due to the effect of the group velocity disprsion.

Index Terms—Optical communications, Fiber-to-the-home
(FTTH) access networks, Impulse-radio ultra-widebad (IR-
UWB), distortion.

I. INTRODUCTION

WPANSs, the IR-UWB alternative presents some advm#ait
does not require a carrier modulation scheme, ssapler
modulation schemes, such as Pulse Amplitude Madulat
(PAM) or Pulse Position Modulation (PPM), exhib#svery
short duty-cycle which minimizes the potential fioterference
with other radio signal, and benefits from a codigain
achieved through the use of time-hopping or disecitence
spreading [2].

In this paper, we investigate the distribution BUWB
signals with PAM modulation and direct-sequencesaging
in FTTH networks. In particular, we study the caxfethe
Passive Optical Network (PON) solution for the FTaetess
network, as it is considered the most promisindgcapticcess
network architecture, in terms of cost-effectivenethie to the
infrastructure cost sharing between the customedt the
reduction of the number of active components in piagh

ltra-wideband (UWB) signals, approved by the Feder@etween the central office and the customer [8].
Communications Commission (FCC) for unlicensed use 1€ Paper is structured as follows: in Section & present

for a spectrum range from 3.1 GHz to 10.6 GHz Hrie
recently emerging as a solution for the future lggs personal
area networks (WPAN), due to their potential foghhidata
rates, tolerance to multipath fading and low pralitstbof
interception at low cost and low power consumpf®jr{3]. In
order to extend its application to the delivery hifgh-
definition (HD) contents, such as HD audio and wid@ the
access networks, the distribution of UWB signalsroaptical
fiber has been considered an enabling technolody
particularly within the context of the fiber-to-theme
(FTTH) access networks [6] [7]. The FTTH accesavoets
are considered a suitable means for the distributioUWB
signals since they provide enough bandwidth fortthasport
of several UWB streams, do not require the transraticdn of
the original UWB signals neither any frequency gpreersion

the IR-UWB communication system as well as theagnsed
in this system, and analyze their time and spectral
characteristics, namely in what concerns the canpé with
the FCC standard that regulates UWB signals. Ini&e8, we
present the FTTH network used to distribute thesm®red
IR-UWB signals, which is based on a PON architextand
describe each of its components. We also descrifge t
equivalent block diagram of the system to evaludge
performance. In Section 4, we present the metheesl Wo
assess the system performance, namely the timertéist
factor, the spectral distortion factor and the ctednerror
probability. In Section 5, we present the most intguat results
of the investigation, obtained from MATLAB® simuians,
and discuss the observed results. Finally, in 8ed&j we draw
the major conclusions of this work.

UwB 1. IR-UWB SIGNALS AND IR-UWB COMMUNICATION SYSTEM

[6] being, therefore, transparent to specific UWB
implementations.
Currently, two major flavors are used for

communications: one is based on orthogonal frequenc The IR-UWB signals belong to the broader familyuB

division multiplexing (OFDM), and the other onehiased on
the transmission and reception of very short donapulses,
named impulse radio UWB (IR-UWB) pulses. While first

technology (OFDM) is currently being adopted by ithdustry

signals. In 2002, the FCC issued UWB rulings thatvigled
the first radiation limitations for UWB transmissioand
permitted the operation of UWB devices on an uniseel
basis [1]. According to such rulings, UWB signate defined

as the standard for most UWB communication systéms by having a fractional bandwidth greater than 0r2a signal



bandwidth greater than 500 MHz. The fractional veidth is radiated signal generated using as base pulse "therder
defined asB / f, whereB = fy — f_ represents the —10 dB derivative of the Gaussian pulse are depictedgn Ei
bandwidth of the signalf, = (fy + f) / 2 is the center
frequency of the corresponding spectrum, gnandf_ denote
the upper and lower frequency, respectively, meabsat —10

dB below the peak emission point. Additionally, FG@s —_—— % —————
mandated that the UWB radio transmission can lgagglerate tor i
in the 3.1 to 10.6 GHz range, as long as the p®pectral ~—
density (PSD) of the radiated signals comply withedined i
spectral mask. As the FCC standard does not dafteenporal
waveform for the UWB signals, different approachesse
been proposed (OFDM and IR-UWB). In this work, weus
on the IR-UWB case. In this case, the transmitigdads are
composed by a sequence of very short pulses (widthsvof — — 7?
the order of hundreds of picoseconds) without tkeednof 2r S
carrier modulation. These short pulses are calksk lpulses
and the data is modulated on them using eitheegrplitude
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modulation (PAM) or pulse position modulation (PRNB Shape factorg [ps]

order to support multiple users and signal encoyptitime- a)

hopping or direct-sequence (DS) spreading techsiguey be

used [2]. In this study, we consider only the PAkk& with 12

DS coding. S~ S
Considering the FCC standard, special care shailhken lor 7

in selecting the waveforms to be used as base guisece
these will significantly influence the spectrumtbé radiated
signal. Historically, Gaussian pulses and theietiderivatives
have been selected for the base pulses, namelyfirdie
derivative of the Gaussian pulse, which is gengialiown as
monocycle. However, it has been shown [9] that th
transmission of the pure Gaussian monocycle woudtl n
comply with the FCC requirements, being necessaruse 2r 8
higher-order derivatives of the Gaussian pulse, lipations
of the derivatives of the Gaussian pulse or teffithe pulse to
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fit within the allowed bandwidth. Bit repetition periodT,,, [ps]
Since one of the requirements supporting the b)
implementation of UWB wireless networks is to reglutbe
complexity needed for the equipments involved, approach 2 f
in this work is to use only pure Gaussian pulse iter - - ="
derivatives as base pulses. As so, we have inegstigthe 1or ]

compliance of such pulses with the FCC spectralirements.

Considering the generic Gaussian pulse, whose waveils Yo ]
given by [4]: 2
w(t) = /2 /ar Cexp| - 2 {t far)’ ] ) g

4\/\1/7{7\,:&;

whereq is the shape factor, it is known that, generaflyhe ol ,

pulse is transmitted by an antenna, the outpthieftransmitter

antenna can be modeled by the first derivativev@y [9]. The ol ‘ ‘ ‘ ‘ ‘

upper and lower frequencies of the radiated pulseandf,, z 4 BNum;‘er oflboit o itmo :; v 182

can then be determined as a function of the stegierfa, the ) P s

bit repetition p?rIOd’Trep’ and number_ of bit r(_apetl'uonsjs. Fig. 1 Upper and lower frequencies for the radidUWB signal using the

We have confirmed that the compliance with the 8BEC 39 order Gaussian pulse derivative as base pulséuation of a) the shape

requirements of the FCC standard is only possitienathe factor, considering &= 10 and Tep= 500 ps, b) the bit repetition period,

base pulses consist of Gaussian derivatives o3rtherder or considering N= 10 andx = 150 ps, and c) the number of bit repetitions,
. ) consideringr = 150 ps and &= 500 ps.

higher — the results for upper and lower frequenaé the
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Fig. 2 Block diagram of an IR-UWB communicatiorsm

As can be observed in Fig. 1, the variations of shape

factor, a, have a strong influence on the location of thpeup 1ll. LONG REACHFTTH NETWORK FOR THE DISTRIBUTION OF
and lower frequency bounds of the signal spectit@hanges IR-UWB SIGNALS

in the other analyzed parametefs, andN;, have only asmall  The proposals for next generation FTTH networks are
influence on these locations. currently based on the PON architecture. Addititynahey

Another important fact observed from the testsqreneéd is make use of dense-wavelength division multiplexiDg/DM)
that the range of values of the shape factor, fbicvthe technology in order to increase the utilizationeratf the
upper and lower bounds of the signal spectrum acatéd installed fiber in the metropolitan area and emptptical
within the acceptable values, is enlarged with itteeasing amplification to extend the transmission reach withthe
order of the Gaussian pulse derivative used fObﬁ!E pulse. need for expensive Optica'_e|ectrica|_optica| casiEs in

The block diagram of the IR-UWB system as describeitermediate locations [10] [11] [12]. This apprbads
above is depicted in Fig. 2. In Fig. 2, the IR-UWt®dulator depicted in Fig. 3.
is responsible for the generation of the definedUNB In the central node of the network, the signalsgemerated,
signal,s(t), according to the bit sequentg, to be transmitted \avelength-multiplexed and transmitted through Isimgode
The generated signal is then delivered to the aatenfiper (SMF) to the local exchange. At the local lecege, an
subsystem for the signal transmission through theoathe  erbjum-doped fiber amplifier (EDFA) increases thetical
receiver. At the receiver front-end, the receivephal, r(t), is power of the received DWDM signal, in order to cemgate
passed through an electrical filter, responsibieéducing the for the power losses occurred during the transotisiirough
noise power added to the signal due to the themoie the optical fiber as well as the ones due to corapblosses,
generated by the antennas. Finally, the signatasgssed by sych as connectors, splices and the optical sglitteat will
the IR-UWB receiver, which realizes the correlatiohthe fgllow. The DWDM signal at the EDFA output is
incoming signal with a signad(t), which is usually the base demultiplexed, and so each wavelength is separated
pulse and, depending on the result, produces anastof the transmitted through different optical fibers. Eaoh these
transmitted bit. wavelengths will then be handled to an opticaltspli which
will deliver the transmitted signal to a numbercofstomers.
The distance between the central node of the nkteod the
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Fig. 3 Simplified scheme of an FTTH network emjiayDWDM and optical amplification
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Fig. 4 Equivalent system model of the FTTH netwaith respect to the transmitted IR-UWB signal

local exchange is about 80 km and the distance fhemocal
exchange to the customer premises is between Q@kah.
Considering now the application scenario of thigkyahe
IR-UWB communication system described in Sectioshall
be integrated into the long reach FTTH network dbsd
above. Since the IR-UWB signal is transmitted frdine

IV. PERFORMANCE EVALUATION METHOD

Considering the final application of the system, ist
important to assess the effect that the long reB&iH
network has on the original IR-UWB signal. In tlisntext,
the performance of the system is evaluated by sisgpthree

central node using just one of the many DWDM ch&neparameters: the temporal distortion fact®BF, the spectral

transmitted from the central node to the local exce, we
isolate the path of one channel through the FT Tiwaoek, and
draw the corresponding equivalent system from tbiatpof
view of this path (which will be used for the tramssion of
the IR-UWB signal) in Fig. 4.

In Fig. 4, the IR-UWB signal at the input of thentral node

distortion factor SDF, and the channel probability of error.

Since the optimum IR-UWB receivers are based on the

correlation between the received signal and a knidwal IR-
UWB base pulse to estimate the transmitted symibois
critical to the system performance that the disanepes
introduced in the received signal by the FTTH nekware

optical carrier generated by a laser source, whish

distortion factor is calculated as the correlatlmetween the

accomplished by using a Mach-Zehnder modulator. Th@mporal waveform of the signal radiated by an ramae

resulting optical signal is then transmitted ald8@ km of
optical fiber until the local exchange. At the Ibexchange,
the EDFA compensates the power losses, as mentimfock,
and handles the signal to an optical filter. Theicap filter

represents the effect of the demultiplexer in Hgover the
isolated channel, contributing as well to reduce dptical
noise power incident on the photodetector. Aftesspay
through the optical splitter, the signal is trartsad through O
to 20 km of optical fiber to each one of the custesnIn the
customers’ premises, the optical signal is condett the
electrical domain by a positive-intrinsic-negativig®IN)

photodetector and filtered by an electrical filiwhich reduces
the noise power and the inter-symbol interfereng¢) (of the

received signal. This signal is then deliveredhe teceiving
antenna subsystem shown in Fig. 2, following whecthe IR-
UWB receiver.

Mach-Zehnder
Modulator

r

— >

i 80 km
IR-UWB s(H
Modulator T
S,(f)

connected to the electrical filter in Fig.yit), and the original
IR-UWB signal radiated by an imaginary antenna eated at
the input of the Mach-Zehnder modulats(t), as depicted in
Fig. 5. The temporal distortion factor is given[&g]:

(s (1), y (1)
s y(d, y(b)

TDF )

=1-
J(s (0,

where <-,-> represents the inner product betweersignals.
In the same way, the spectral distortion factatetermined as
the correlation between the power spectral dewsitiie signal
radiated by the antenna connected to the elecfilta, Sy(f),
and the power spectral density of the signal redidty the
imaginary antenna connected to the input of thehviaehnder
modulator,Sy(f).

Optical (s)plt,lt:a: - §: Electrical
. — — — — .
Filter phtte Filter
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Fig. 5 System model considered for the evaluatfaihe temporal and spectral distortion factors



The spectral distortion factor is given by:

(s.(f),s()

SDF=1- :
Js(h senL s )

®)

Additionally, the channel error probability is alewaluated.
The channel error probability is calculated usin@Gaussian
approach [14], considering the process of symbdéali®n
after the electrical filter shown in Fig. 5. Thipproach was
considered, in order to isolate the error probgbdue to the
transmission over the FTTH network from the eneo-error
probability (from the IR-UWB modulator until the {BWB
receiver), which would also include the error piobgy in the
transmission over the air between the antennas.chhanel
error probability results are presented in the fof® factor,
which is related to the error probabili§,, by:

1 Q
P == lerfd — |, 4
) rc(\/zj )

where erf¢x) is the complementary error function.

Using the three parameters defined above, the mayste

performance was assessed for different valueseobihs and
modulating voltage of the Mach-Zehnder

of the electrical filter and finally, for the diffent types of IR-
UWB signals defined in Section 2, which compliedhaihe
FCC standard.

V. NUMERICAL RESULTS

Two main scenarios have been considered for theai@n
of system performance in this work: one in a backdck
configuration and another one considering transorsalong
the optical fiber in the linear regime, for the nsaission
distances depicted in Fig. 4. The results were iobia
considering an optical amplifier (EDFA) with 30 diin, a
1:64 optical splitter and a commercially availabfgical fiber
with 0.20 dB/km attenuation coefficient and 18.0np¥km
dispersion coefficient [16].

A. Temporal distortion factor

Fig. 6 depicts the
performance measured in terms of the temporal rtisto
factor as a function of the Mach-Zehnder
parameters. The results are presented as a furafthdn,./V,
and for different values o¥,/V,, whereV, is the modulator’s
transition voltage (the voltage for which the inddcphase

difference in each arm of the modulatorm)s considering the

modulator,
respectively,V, and V. for different types and bandwidths

results obtained for the system

modulator

situation, the results show that there is a lovimit Ifor the
TDF, which was found to be imposed by the presencthef
electrical filter in the system. For the situatishen there is
transmission along the optical fiber, the obtainvatles are
much higher than the ones obtained for the badiatk
situation. Notice that higher values @DF indicate less
similarity between thes(t) and y,(t). Acceptable values of
TDF (meaning a close similarity between those two
waveforms) do not exceed 0.1. These results shaty when
there is transmission along the optical fiber,tthesmitted IR-
UWB signal is severely affected by the group veloci
dispersion (GVD), which leads to pulse broadennegulting

in a signal that is very different from the oridirme. It can
also be observed in Fig. 6 that, for a consyapt,/V, value,
the besfTDF values are obtained faf,/V, = 1/2 in the back-
to-back situation, whereas the b@®F values are obtained
for Vy/V, = 5/8 when there is transmission along the optical
fiber. This is also due to the effect of GVD.
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presence of a"Border Butterworth electrical filter with 9 GHz Fig. 6 Temporal distortion factor as a functiorVekayV, for differentVy/V,

bandwidth at the receiver, and the transmissicanoiR-UWB

values a) in the back-to-back situation and b) ansg the signal
transmission along 80 km of optical fiber

signal whose base pulse is tH& 3lerivative of the gaussian
pulse witha = 150 ps and,e, = 600 ps. In the back-to-back

In Fig. 7, we present the results obtained for shistem



performance measured in terms of the temporal rtisto
factor as a function of the electrical filter bandil, for
different types of electrical filters, consideritige transmission
of an IR-UWB signal whose base pulse is tfed@rivative of
the Gaussian pulse with= 150 ps and e, = 600 ps and the
the Mach-Zehnder modulator parametersvg¥, = 1/2 and
Vima!Vr = 3/16. The obtained results show that, in thekiiae

IR-UWB signal characteristics, these are depictedrig. 8.
The results presented were obtained considering aréer
Butterworth electrical filter with 9 GHz bandwidtand a
Mach-Zehnder modulator witW,/V, = 1/2 andVin/V, =
3/16, and show that the distortion introduced irttee
transmitted signal (in both the back-to-back siaraind when
there is transmission along the optical fiber)ighbr for lower

back situation, th@ DF decreases with increasing bandwidthshape factor values, and is lower for higher oxmivatives

of the electrical filter, which is the usual betmwi as greater
bandwidths of the electrical filter distortion lesignal. In case
of transmission along the optical fiber, the obedinrDF

values are much higher than in the back-to-backasdn, and

of the Gaussian pulse used as base pulse for tHéWR
signal. The values obtained for the situation witleere is
transmission along optical fiber are much highanthhose
obtained in the back-to-back configuration, whickplains

seem to have reduced dependence on the electiiteal f why there is almost n@DF variation with T,e, in case of

bandwidth. This is due to the fact that the obtdinalues are
already very high, indicating that a great amoundistortion
is introduced due to the propagation along thecapfiber. As
a consequence, the presence of the electricat filtk not
affect significantly the level of distortion.
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Fig. 7 Temporal distortion factor as a functiorthe electrical filter
bandwidth for different electrical filters a) ingHfback-to-back configuration
and b) considering the signal transmission alongr8®f optical fiber
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Regarding the results obtained fiDF as a function of the

transmission along the optical fiber.
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Fig. 8 Temporal distortion factor as a functiortleé pulse repetition period,
Trep, for different shape factors, and different derivatives of the gaussian
pulse,d”, used as the base pulse a) in the back-to-badiguoation and b)

considering the signal transmission along 80 kroptical fiber

B. Spectral distortion factor

In Fig. 9, we present the results obtained for ghectral
distortion factor, SDF, as a function of the modulator



parameterd./V, for different values o¥/y/V,. These results electrical filter bandwidths exceeding approxima@IGHz. In

were obtained under the same conditions of Fige@arding case of transmission along the optical fiber, therean

the electrical filter type and bandwidth, and trensmitted IR- optimum electrical filter bandwidth for whicBDF reaches its
UWB signal. The SDF values presented show a similadowest value. This optimum point depends on the typfilter

behaviour to theTDF measurements, being considerablyand is the result of the distortion caused by teetecal filter

higher in case of transmission along the optida¢rfi These itself and the distortion caused by the GVD efféctfact, for

results indicate that also the spectrum of theadignseverely lower electrical filter bandwidths, the distortide mainly

affected by the GVD. As is known [15], due to tlifeet of the introduced by the electrical filter whereas, foeaper electrical
GVD, the signal spectrum becomes narrower after thiter bandwidths, the distortion is mainly caudedthe effect
transmission along the optical fiber. of GVD during the signal propagation along the catfiber.
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Fig. 9 Spectral distortion factor as a functioVefa/V; for differentVy/V,
values a) in the back-to-back situation and b) ang the signal
transmission along 80 km of optical fiber

Fig. 10 Spectral distortion factor as a functidrthe electrical filter
bandwidth for different electrical filters a) ineHfback-to-back configuration
and b) considering the signal transmission alongr8®f optical fiber

Fig. 11 depicts the results obtained for the spéctr
distortion factor as a function of the IR-UWB signa
characteristics. The results presented were
considering a ® order Butterworth electrical filter with 9 GHz
bandwidth and a Mach-Zehnder modulator WiV, = 1/2

In Fig. 10, we present the results obtained for dhstem
performance measured in terms of the spectralrtitofactor
as a function of the electrical filter bandwidtlor fdifferent
types of electrical filters, considering the traission of an
IR-UWB signal whose base pulse is tHé @erivative of the
Gaussian pulse witek = 150 ps andl, = 600 ps and the and Vina/V, = 3/16. Fig. 11 shows that the distortion
Mach-Zehnder modulator parameters ¥gV, 1/2 and introduced in the signal spectrum is significamtigher in case
VimalV: = 3/16. The results show that, in the back-to-backf transmission along the optical fiber compared the
situation, the SDF is quite low and almost constant fordistortion introduced in the back-to-back configiga.

olataine



Additionally, with transmission along the opticabdr, the
SDF increases with increasing shape factor values egsenin
the back-to-back configuration, th&DF decreases with
increasing shape factor values. In any case,Sth& seems
independent of the pulse repetition peridg,, having an
almost constant value for each analyzed combinatiothe

voltage forVy/V, = 1/2. Also in the case of transmission along

the optical fiber, the best performance is achief@d the
situation where Vy/V,

1/2. However,

a significant

degradation of th&) factor is observed in this case, which is
the result of the GVD occurring during the signedgmagation

along the optical fiber. Some of the values obfifer theQ

shape factor value and the order of the Gaussidee pufactor, in the case of transmission along the apfiber, are
derivative used as base pulse for the IR-UWB signal
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Fig. 11 Spectral distortion factor as a functidéthe pulse repetition period,
Trep, for different shape factors, and different derivatives of the gaussian
pulse,d”, used as the base pulse a) in the back-to-badigooation and b)

considering the signal transmission along 80 kroptical fiber

C. Channel error probability

Regarding the system performance measured in tefrthe
channel probability of error, the results are shamirig. 12
for theQ factor as a function of1,/V, for different values of
V/V,. The obtained results for the back-to-back cométian
show that, for the samé,,/V, value, the best performance
(higher value of the& factor) is achieved whexiy/V, = 1/2.
This is due to the fact that the Mach-Zehnder matdul
characteristic is the most linear with respecttsoniodulating

2200

still quite acceptableQ> 7, which corresponds @, < 10%9).
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Fig. 12 Q factor as a function of1mayV; for differentVy/V; values a) in the

back-to-back situation and b) considering the digiaasmission along 80
km of optical fiber

Fig. 13 shows the
performance measured

results obtained for the system

in terms of the channel

error

probability as a function of the electrical filtbandwidth, for

different

types of electrical
transmission of an IR-UWB signal whose base puishe &
derivative of the Gaussian pulse witlF 150 ps and e, = 600
ps and the the Mach-Zehnder modulator parametevg/ds=

filters.

We considdhe

1/2 andV !V, = 3/16. The results obtained for the back-to-

back situation show that the optimum filter bandwi@which
corresponds to the simultaneous minimization of sfgmal

amplitude distortion caused by the filter and oé thoise



introduced by the optical amplifier and electricakceiver) is transmission along the optical fiber, the chapmebability
increases with increasing orders of the Butterweitctrical of error decreaseg)(factor increases) with increasing values
filter and is identical for any order of the BesBiérs, which  of the shape factog. Additionally, it is also perceptible, for
is due to the amplitude response of each of thkessf both the situations presented, that changes in phise
In case of transmission along the optical fibeg thsults repetition period;T., do not have a significant effect on the
show a degradation on the performance of the sy$tem values obtained for the channel error probabilityis is due to
increasing bandwidths of the electrical filter. Bgreasing the the fact that theluty-cycleof the IR-UWB signals is very low,
bandwidth of the electrical filter, higher opticahd electrical and therefore, the induced inter-symbol interfeeecgused by
noise powers are present at the filter output, atdigg the the GVD effect during the propagation along theaaptfiber,
overall optical signal-to-noise ratio (OSNR) anceottical is reduced.
signal-to-noise ratio, and consequently increadirgchannel
error probability.
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Fig. 14 Q factor as a function of the pulse repetition perihep, for different
shape factorsy, and different derivatives of the gaussian pulSeysed as

b) - ) . o
the base pulse a) in the back-to-back configuradiwhb) considering the
Fig. 13 Q factor as a function of the electrical filter bandth for different pusignezl Itransmission along 80 klr?]uof optice)u fiberl g

electrical filters a) in the back-to-back configiima and b) considering the
signal transmission along 80 km of optical fiber

Electrical filter bandwidth [GHZ]

Regarding the system performance measured in tefthe VI. CONCLUSIONS

channel error probability, the results are showRkim 14 asa  The results obtained show that the performancehef t
function of the IR-UWB signal characteristics. Thesults system, measured in terms of the temporal and rgpect
presented were obtained considering™aoéder Butterworth distortion factors, is severely degraded with trengmission
electrical filter with 9 GHz bandwidth and a Mackhhder distance. This is mainly due to the effect of tiomeadening of
modulator withVy/V, = 1/2 andVima.fV, = 3/16, and show that the transmitted pulses caused by the group veldétyersion,
in the back-to-back configuration and the situatidren there which occurs during the signal propagation along abptical



fiber. Although the spectrum of the signal is atbanged due
to this effect, it has been verified that, in meases, the signal
after transmission through the system is still aolecomply
with the FCC requirements. Additionally, it has bee
confirmed that the degradation occurred in the nbherror
probability is quite low allowing for the correcetkction of
the transmitted symbols after the electrical filt€he results
presented suggest that the effect of GVD is theomaj
impairment for the implementation of the distriloutiof IR-
UWB signals with PAM modulation in FTTH networksise
the signal distortion due to that effect affectsesely the
waveform, preventing the correct signal detectipnrigans of
a correlation receiver, as used in common IR-UWBvoeks.
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