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Abstract— With the advent of popular bandwidth-hungry 

applications such as High-Definition (HD) Video and high-

speed Internet, future wireless systems must offer data 

speeds exceeding 1 Gbps. Because of limited frequency 

spectra at low frequencies, coupled with congestion caused 

by the large number of consumer products sharing the 

frequency spectra, it will be necessary to utilize higher 

carrier frequencies in the future, including mm-waves, to 

achieve much faster wireless communication at multi-

gigabit-per-second speeds. For the sake of reducing 

infrastructure cost and antenna site complexity in the access 

architecture of the emerging high-capacity wireless access 

networks, the benefits of a transparent radio-over-fiber 

distribution antenna system which enables the access 

control, generation and processing of radio signals at a 

centralized control station, and their distribution to 

simplified antenna stations via optical fiber has been long 

recognized. The link between the base station (BS) and the 

antenna is an optical fiber cable makes the physical 

deployment of the hardware, much easier. Radio over Fiber 

technology (RoF), it is  an integration of wireless and fiber 

optic networks. 
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I. INTRODUCTION 

The technique of modulating the radio frequency sub carrier 

onto an optical carrier for distribution over a fiber network 

is known as Radio over Fiber (RoF) system. In recent years, 

optical fibers are widely used as communication medium, 

which permits transmission over longer distances and at 

higher data rates than any other forms of communication 

mediums such as copper cables in telephone lines.The RF 

spectrum is congested, and the provision of broadband 

services in new bands is increasingly more difficult. Optical 

signal transmission and detection offers immunity from 

fading and security. Optical channels, offers terahertz of 

bandwidth. RoF systems were mainly used to transport 

microwave signals, and to achieve mobility functions in the 

central station or exchange (CS). That is, modulated 

microwave signals had to be available at the input end of the 

RoF system, which subsequently transported them over a 

distance to the RS (Remote Site) in the form of optical 

signals. At the RS the microwave signals are regenerated 

and radiated by antennas. The added value in using such a 

system lay in the capability to dynamically allocate capacity 

based on traffic demands. Today RoFsystems, are designed 

to perform added radio system functionalities besides 

transportation and mobility functions. These functions 

include data modulation, signal processing, and frequency 

conversion (up and down). Figure 1.shows a typical RF 

signal being transported by an optic fiber link..The RF 

signal may bebaseband data, modulated IF, or the actual 

modulated RF signal to be distributed. 

 
Fig. 1: Basic ROF architecture 

The RF signal is used to modulate the optical 

source in transmitter. The resulting optical signal is 

launched into an optical fiber. At the other end of the fiber, 

we need an optical receiver that converts the optical signal 

to RF again. The generated electrical signal must meet the 

specifications required by the wireless application be it 

GSM, UMTS, wireless LAN, WiMax or other. Since 

antenna sites are usually remote from easy access, there is a 

lot to gain from such an arrangement. WDM can be use to 

combine several wavelengths together to send them through 

a fiber optic network, greatly increasing the use of the 

available fiber bandwidth and maximizing total data 

throughput that in order to meet future wireless bandwidth 

requirements.  However, recent progress in wavelength 

division multiplexing make it possible to use the same fiber 

for duplex communication using different wavelengths. 

 
Fig. 2: The integration of optical fiber and wireless networks 

Figure 2.shows that the CO provides the interface 

between an external network (typically a Metropolitan Area 

Network (MAN) or Local Area Network (LAN)) and a 

wireless network in which multiple BSs provide wireless 

coverage to Mobile Units (MUs). A fiber radio network 

differs from a traditional fiber to the home (FTTH) access 

network in that the transported data is at a wireless 

frequency. The paper is organized as follows. Section II 

describes the proposed network architecture, then III section 

demonstrates basic configuration of radio link. Section IV 

deals with introduction of WDM technology in wireless 

networks. 

II. ARCHITECTURE OF ROFNETWORK 

RoF network architectures vary according to the planned 

service application. The basically RoF system consists of a 

Central Station (CS) and a Remote Site (RS) connected by 

an optical fiber link or network. If the application area is in a 

GSM network, then the CS could be the Mobile Switching 
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Centre (MSC) and the RS the base station (BS). For 

Wireless Local Area Networks (WLANs), the CS would be 

the head end while the Radio Access Point (RAP) would act 

as the RS. For example, the dominant market for ROF 

technology today is the distribution of radio signals over 

fiber to extend the range and capacity of radio systems 

indoors; so called fiber Distributed Antenna Systems (DAS), 

figure 3. 

 
Fig. 3: ROF solution for DAS architecture 

At moment fiber based DAS installations are being 

used increasingly. In these systems a Base Station includes 

the centralized equipment where the radio signals are 

converted to optical signals, which are then transmitted via 

optical fiber to specific Remote Node (RN) locations. 

 
Fig. 4: Architecture of ROF with an optical WDM MAN 

At each RN, the optical signal is converted back 

into the RF domain, which is then directed to an antenna for 

wireless coverage. Mainly all other applications of RoF 

technology can use architecture shown in Figure 4.Current 

wireless network  architectures are often characterized by 

centralized switching nodes that are interconnected to 

geographically distributed BSs via microwave links. For a 

large metropolitan area, a number of switching nodes will be 

required to interconnected via an optical MAN ring 

architecture, as shown in Figure 4..In the ROF architecture 

shown in Figure 4. , WDMchannels could be dropped or 

added into the optical WDM MAN via the switching center. 

III. PROPOSED CONFIGURATION OF ROF 

We have several possible approaches to transporting radio 

signals over optical fiber in RoFsystems, The main 

difference between these concepts resides in techniques used 

for carrier generation and data distribution over optical fiber. 

In general, optical distribution techniques of electrical data 

signals can be classified according to three transport 

approaches. which is classified based on the kinds of 

frequency bands (RF bands, IF baseband (BB)) transmitted 

over an optical fiber link. 

 
Fig. 5: Radio signal transport schemes for RoF systems 

The three fundamental techniques as shown in 

Figure 5.RoF analog links are typically multichannel in 

nature and require high power compared to digital schemes 

because of the increased carrier to noise ratio (CNR) 

requirements. The performance, including CNR and 

capacity, of  RoF systems employing analog optical links is 

limited by the noise of the various optical and electrical 

components in the link as well as by device nonlinearities, 

which introduce intermodulation and distortion products that 

create interference with other radio channels. Rof is 

probably the most straightforward radio signal distribution 

technology because the wireless signals are transported 

directly over the fiber at the radio carrier transmission 

frequency without the need for any subsequent frequency up 

or down conversion at the remote antenna BSs.  This 

configuration enables centralized control and remote 

monitoring of the radio signal distribution via the fiber 

backbone network and reduces the complexity of the BS 

implementation, but is susceptible to fiber chromatic 

dispersion that seriously limits the transmission distance. 

The wireless data obtained from the trunk network are 

modulated onto a number of lower intermediate frequency 

(IF) carriers, which are then combined to form a subcarrier 

multiplexed (SCM) signal. This SCM signal is up converted 

to the radio transmission frequency using a local oscillator 

(LO) source located at the CS and then modulated onto an 

optical carrier. At the remote BS, the analog optical signal is 

detected, amplified, filtered, and directed to an antenna for 

free space transmission. 

 
Fig. 6: Downstream signal transmission via RF over fiber 

Upstream radio transmission to the BS and 

subsequently back to the CS will require a mechanism for 

modulating an optical source located at the BS at the radio 

carrier frequency, and photo detection of this signal back at 

the CS .Figure 7. shows a scheme of the basic hardware 
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required for downstream signal transmission in an RoF 

system based on the distribution of the radio signal at a 

lower IF, the so called „„IF over fiber‟‟. 

 
Fig. 7: Downstream signal transmission via IF over fiber 

IF signal transport schemes offer the advantage that 

the readily available mature microwave hardware can be 

utilized at the BS, although the requirement for frequency 

conversion at the BS increases the complexity of the BS 

architecture particularly as the frequency of the wireless 

application moves into the millimeter wave frequency 

region.The BS hardware now requires LOs and mixers for 

the frequency conversion processes, which may limit the 

ability to upgrade or reconfigure the radio network with the 

provision of additional radio channels or the implementation 

of required changes in RF frequency. IF radio signal 

transport allow transmission over low cost multimode fiber 

(MMF). The third technique that can be used to transport 

data carrying radio signals between the CO and the remote 

antenna BS in RoF systems is via a baseband over fiber 

approach as depicted in Figure 8. The individual data 

channels are then demultiplexed, up converted to IFs, before 

undergoing an additional frequency up conversion to the 

required radio frequency band via an LO located at the BS. 

Upstream signal transport via baseband over fiber can also 

be accomplished by down converting the received wireless 

carriers at the BS to the baseband before transmission back 

to the CO.  

 
Fig. 8:Signal transmission via BB over fiber 

As with IF over fiber,  the need for frequency 

conversion at the BS complicates the BS architecture design 

as the air interface frequency increases. The additional LO 

source and extensive signal processing hardware (frequency 

conversion and multiplexing and demultiplexing (MUX–

DEMUX) of signals from many users) in the antenna BS 

may also limit the upgradeability of the overall fiber radio 

system. RoF systems based on baseband over fiber transport 

schemes can readily exploit the use of mature and reliable 

RF and digital hardware for signal processing at the CO and 

BS as well as low cost optoelectronic interfaces . 

IV. WDM AND OPTICAL EFFECTS 

A. SCM over WDM 

SCM transmission over WDM wavelengths has been 

investigated with the goal of increasing transmission 

capacity and providing multiple services. A system for 

transmission between a wireless center office and remote 

stations for mobile communications, optical routing of 

amplitude multilevel modulated SCM signals in a WDM 

access network, and multi modulation format signal 

integration, including SCM transmission by WDM. These 

approaches use CWDM/wide pass band WDM to assign the 

SCM signal.  Each wavelengthis externally modulated by 

three SCM mm-wave signals, and dispersion effects are 

overcome by optical single side band (SSB) modulation. 

B. OCDMA over WDM 

Wavelength sharing, similar to sharing a fiber using multiple 

wavelengths, can be done in several ways. One approach to 

sharing a wavelength is to divide the wavelength bandwidth 

into frames containing a certain number of time slots. There 

are some major issues in OCDMA communication system 

design. The number of users/channels which can be 

supported by the OCDMA system. The number of users will 

affect the system capacity. It is extremely difficult to 

achieve a low BER when a large number of users are 

present. Access station #1, which is connected to the 

added/dropped node (ADM #1), is assigned an optical code 

(OC1), so that it can communicate with the other stations on 

the assigned wavelength (_1) via OCDM access protocol. 

To communicate with an access station on a different 

wavelength, the message must be on the destination 

wavelength. This approach makes it possible to take 

advantage of the asynchronous access of OCDM without 

using WDM access protocols. Figure 9.shows the 

OCDM/WDM access network. CWDM is used to combine 

the four OCDM signals with other optical signals in DWDM 

channels of the metro ring. The wavelength channel is first 

added/dropped at the node (ADM), and thus, only the 

OCDM access protocol with tee and go capacity can be 

exploited without using complicated WDM access protocol. 

 
Fig. 9: The OCDM/WDM access network 

An optical communication system is not able to 

send binary data streams using -1 and +1 signal levels. 

Instead, it will send binary information using directly 0 and 

1 states. This is because it is extremely difficult for an 

optical system to distinguish the phases of the optical signal. 

Thus, only amplitude will be the medium used to carry 

information data. The correlation properties of the spreading 

codes used in an OCDMA system can directly influence the 

system bit error rate (BER). 

C. Limiting optical factors 

The optical technologies has some limitations like noise, 

distortions, dispersion and nonlinearities. Therefore, signal 
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impairments such as noise and distortion, which are 

important in analogue communication systems, tend to limit 

the Noise Figure (NF) and Dynamic Range (DR) of the RoF 

links. The noise sources in optical fiber links include the 

laser‟s phase noise, the photodiode‟s shot noise and the 

amplifier‟s thermal noise.Dispersion is the widening of a 

pulse duration as it travels through a fiber. As the pulse 

widens, it can broaden enough to interfere with neighboring 

pulses (bits) on the fiber, leading to intersymbol 

interference. One form of the dispersion is an intermodal 

dispersion. This is caused when multiple modes of the same 

signal propagate at different velocities along the fiber. 

Intermodal dispersion does not occur in a single mode fiber. 

Another form of dispersion is material or chromatic 

dispersion. In a dispersive medium, the index of refraction is 

a function of the wavelength. Thus, if the transmitted signal 

consists of more than one wavelength, certain wavelengths 

will propagate faster than other wavelengths. A third type of 

dispersion is waveguide dispersion. At 1300 nm, chromatic 

dispersion in a conventional single mode fiber is nearly 

zero. Luckily, this is also a low attenuation window 

(although loss is higher than 1550 nm). The another main 

phenomenon limiting the network transmission 

performances is crosstalk. 

V. PERFORMANCE EVALUATION OF PROPOSED ROF SYSTEM 

A. RoF System Signal Model 

RoF refers to a system whereby light is modulated by a 

radio signal and transmitted over an optical fiber link to 

facilitate wireless access. The overall signal model of the 

RoF system is shown in Fig. 10. Data are upconverted by 

the RF oscillator and optically modulated by a optical 

source, LD with an DEMZM (Dual Electrode Mach Zehnder 

Modulator) in a central CS. The output signal of the MZM is 

transmitted via a standard SMF and detected by a PD to 

generate the photocurrent i(t) at a BS. The photocurrent goes 

through a filter generally use band pass filter and an 

amplifier to be launched into a wireless channel in the 

BS.The wireless channel makes signals vulnerable to 

amplitude and phase distortion. MS amplifies and filters the 

received signal to detect the transmitted RF signal. Finally, 

the data are extracted through RF demodulation at MS. In 

this dissertation, we will deal with an optical link from the 

CS to the BS. Fig.10  also describes the optical link in detail. 

An optical single sideband signal is generated by using an 

MZM and a phase shifter. An RF signal from an oscillator is 

split by a power splitter and a 90
o
phase shifter. 

 
Fig.10  RoF System Signal Model 

This RF signal is optically modulated by the LD 

with an MZM. The optically modulated signal is transmitted 

to the PD and the photocurrent corresponding to the 

transmitted RF signal is extracted by the filter. 

First, the optical signals from the optical source, 

laser diode and the RF oscillator are modeled as: 

( ) .exp ( ( ))d

d d dx t A j w t t                               (1) 

( ) .cos( ( ))o o o ox t V w t t                                    (2) 

whereA
d 

and Vo define amplitudes from the optical 

source and the RF oscillator signal, ωdandωodefine angular 

frequencies of the signals from the LD and the RF oscillator, 

and Φd(t) and Φo(t) are phase-noise processes. 

After optically modulating xo(t) by xd(t) with a DE 

MZM, the output signal of the DE MZM is found as 

 
where   (t) denotes the phase-shift version of xo(t) provided 

by DE MZM, γ(= Vdc/  ) and α(=Vo/√2  ) define a 

normalized dc and ac value,    is the switching voltage of 

the DE MZM, LMZM is the insertion loss of the DE MZM, 

and θ is the phase shift by the phase shifter. 

 
It is notice that the input RF signals into the DE 

MZM are xo(t)/√2 and xo(t)/√2 rather than xo(t) and xo(t) 

because the input RF signal is 3 dB attenuated by utilizing 

the power splitter. By controlling the phase shifter, the 

output signal can be the OSSB or the ODSB signal. 

For generating the OSSB signal, θ and γ are set to 

π/2 and 1/2, respectively. By using (5) and the mentioned 

conditions, the OSSB signal at the DE MZM can be 

modeled as: 

0
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By using Bessel functions [30] in (12), we get 
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Now, We suppose that high-order components of the Bessel 

function can be negligible since the value of απ in the Bessel 

function is very small due to the fact that Vπ<<Vo. The 

output signal at the DE MZM is transmitted via the standard 

single mode fiber experiencing different group delays, due 

to the fiber chromatic dispersion, at a different wavelength. 

After the transmission of Lfiber in km on SSMF, the signal at 

the end of the SSMF becomes 
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…(15) 

where Ladddenotes an additional loss in the optical link, 

αfiberis the SSMF loss, Lfiberis the transmission distance of the 

SSMF, and τ0and τ+define group delays for a center angular 

frequency of ωdand an upper sideband frequency of ωd+ ωo. 

φ1and φ2are phase-shift parameters for specific frequencies 

due to the fiber chromatic dispersion. 

B. Carrier to Noise Ratio Penalty Evaluation 

The signal model of the RoF system & also the 

mathematical equation of received signal at BS  is evaluated 

in Section 1. Now, the system performance based on the 

photocurrent at the Photo detector is investigated. For the 

evaluation of the performance of the RoF system, a carrier 

to noise ratio is utilized because it is simple and good 

parameter for measuring the system performance by 

employing the ratio between the carrier power and the noise 

power. The CNR of the photocurrent is calculated by using 

an autocorrelation function and a PSD function. The CNR 

penalty is also evaluated, which is defined as the ratio 

between the CNR value and the reference CNR value. To 

evaluate the CNR and the CNR penalty, the autocorrelation 

and the PSD function of the photocurrent are utilized. By 

using a square-law model, the photocurrent i(t) can be 

obtained from as: 

…(16) 

where defines the responsivity of the PD and | .|
2
is the 

square-law detection. 
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Where 
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After solving (18), we get 

..(19) 

From (19), the autocorrelation function RI (τ) is obtained as 

1( ) ( ). ( )R i t i t   …(20)
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Where Δνdand Δνoare the line widths for the laser 

and the RF oscillator, respectively, 2γd (= 2πΔνd) and 2γo (= 

2πΔνo) define the angular full-linewidth at half maximum 

(FWHM) of the Lorentzian shape for the laser and the RF 

oscillator, respectively, and also 2γt is related to the total 

linewidth (laser + RF oscillator). Note that the 2γt= 2πΔνd+ 

πΔνo. τ1 (= τ+− τ0) is the differential delay due to the fiber 

chromatic dispersion and is dependent on the wavelength λ, 

the carrier frequency fo, the fiber chromatic dispersion D, 

and the optical transmission distance Lfiber. It is given as 
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….(22) 

wherec is the velocity of light. The PSD function of the 

photocurrent i(t) is given by the fourier transform . The PSD 

function SI(f) can be written as 
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The first term of (26) represents a dc component, 

the second and third is the broadening effects due to the 

fiber chromatic dispersion and the line widths of the laser 

and the RF oscillator. The second term was only a carrier to 

noise penalty due to the fiber chromatic dispersion and the 

laser line width.  

Now, the received RF carrier power P1is 

represented as: 

2

1 1
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By using (26), received RF carrier power P1   as 
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In (28), the last condition, 2γtτ1<<1 and γt<<γo, is 

reasonable because the laser linewidth is much greater than 

the RF-oscillator linewidth and the fiber length is usually 

less than a few tens of kilometers in RoF systems. Note that 

the cos and sin terms in (26) are approximately equal to 1 

and 0 in the integrand when πBoτ1<<1 is satisfied. The 

received RF carrier power is a function of the differential 

delay τ1, the linewidths of the laser and the RF oscillator, 

and the bandwidth of the electrical filter Bo. The ratio 

between the bandwidth and the linewidth of the RF 

oscillator is one of the dominant parameters for the carrier 

power. For evaluating the total RF power excluding dc 

power. 

Now, calculate the ratio p between the total carrier 

power and the required power as: 

1
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...(30) 

The required bandwidth increases as we need more 

received signal power. Note that the required bandwidth for 

a specific received carrier power is dominantly dependent 

on the phase noise from the RF oscillator rather than that 

from the laser for 2γtτ1<<1 and γt<<γo. However, when 

2γtτ1is not enough to be ignored and e
2γ

t
τ
1 p approaches 1, 

Bowill be infinite. In this dissertation, we focus on the range 

of e
2γ

t
τ
1 p <1. By using (31), the CNR penalty induced by the 

differential delay from the fiber chromatic dispersion and 

the linewidths from the laser and the RF oscillator is found 

as: 
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Note that 2Bois utilized instead of Bo since PI is the 

received RF signal power in both real and imaginary parts 

and noise power must be evaluated in the same manner. 

From (32), the CNR penalty due to thelinewidths, the 

differential delay, and the filter type is investigated. If CNR0 

is defined as a reference CNR, the CNR penalty ΔCNR is 

represented as: 

0

10
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. tan exp(2 )

2
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.
. tan exp(2 )

2

o t
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oo oo
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...(32) 

For calculating the CNR0, set poto 0.5 as a half-power 

bandwidth filter, γo to π, which means a 1-Hz linewidth of 

the RF oscillator. The CNR penalty i.e. ΔCNR depends on 

percentage of received power, the linewidths, and the 

differential delay. 
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VI. RESULT& DISCUSSION 

A. Results Obtained By MATLAB Simulations 

The RoF system signal model and CNR Penalty is evaluated 

as output (34) as: 
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For the Simulative Investigation of CNR Penalty in Radio 

over Fiber System, The results are obtained by using 

MATLAB software. 

1) Simulation Parameters for CNR Penalty as a function of 

the RF Oscillator Linewidth and Percentage of Received 

Power and its Analysis 

The first result sketched in Fig.11 with Table represents 

CNR penalty with respect to two parameters: 

 Percentage of received power (p) 

 RF oscillator linewidth (Yo) in Hz 

Parameters Value 

Fiber dispersion 17 ps/nm-km 

Optical transmission distance 10 km 

RF carrier frequency 30 GHz 

Wavelength of LD 1550 nm 

Half power bandwidth filter 0.5 

RF oscillator linewidth 0.1 to 20 Hz 

Percentage of received power 0.1 to 0.99 

Table No. 1 Simulation Parameters for CNR penalty as a 

function of the RF oscillator linewidth and percentage of 

received power 

The linewidth of the RF oscillator has been swept 

from 0.1 to 20 Hz. usually; the linewidth of the RF oscillator 

is less than 1 Hz. However, the RF oscillator linewidth, over 

1 Hz is investigated as a practically cost-aware RF 

oscillator. From Fig. 11it is found that: 

 The CNR penalty increases due to the increment of the 

RF Oscillator linewidth (γo).It means the effect of γois 

linearly proportional to ΔCNR. The linear proportion 

means if ΔCNR increases 10 dB, which is equivalent 

to ten times the increment of γo.  

 The bandwidth should be considered carefully for p 

>90%, since the CNR penalty increases drastically 

over the point as a result. 

 

Fig.11 ΔCNR as a function of the RF oscillator linewidth 

and percentage of received power 

2) Simulation Parameters for CNR penalty as a function of 

the laser linewidth and length of fiber and its analysis 

The Second result sketched in Fig. 12 & Table 2 represents 

CNR Penalty with respect to two parameters: 

 Length of Fiber (L) in Km 

 Laser Linewidth (Yd) in MHz 

Parameters Value 

Fiber dispersion 17 ps/nm-km 

Optical transmission distance 1 km to 40 km 

RF carrier frequency 30 GHz 

Wavelength of LD 1550 nm 

Half power bandwidth filter 0.5 

Laser linewidth 10 to 624 MHz 

Percentage of received power 0.5 

Table 2 Simulation Parameters for CNR penalty as a 

function of the laser linewidth and length of fiber 

The result of the laser-linewidth effect is described in Fig. 

12. The laser linewidth is swept from 10 to 624 MHz since 

10 and 624 MHz are typical linewidth values of a DFB laser 

and a FP laser. It is found that 

 ΔCNR exponentially increases as the laser 

linewidth (Yd). It is notice that CNR penalty due to 

laser linewidth from 10 to 624 MHz are 0.22, 1.2, 

4.9, and 8 dB.in 2, 10, 30, and 40 km SSMFs. 

 Further, it is found that CNR penalty increases 

around 8 dB with respect to fiber length from 1km 

to 40 km. So, the RoF system relatively suffers 

from ΔCNR for a long transmission, such as 40 

km. 

 
Fig. 12 ΔCNR as a function of the laser linewidth and length 

of fiber 

The CNR penalty due to the laser linewidth 

increases dramatically over a specific distance. Therefore, 

the laser linewidth should be selected carefully in a long-

haul transmission since the large differential delay and large 

laser linewidth cause a serious CNR penalty. For a short 

distance, the phase noise from the RF oscillator is the 

dominant factor of the CNR penalty. For consideration, the 

CNR penalty due to RF oscillator linewidth from 0.1 to 20 

Hz is around 23 dB in any case, while the CNR penalties 

due to the laser linewidth for 624 MHz are 0.22, 1.2, 4.9 and 

8m dB in 2-, 10-, 30- and 40-km SSMFs. 
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VII. CONCLUSION 

A variety of research challenges in RoF system are 

reviewed. From the review, it is found that RoF system 

provides unique advantage because of its nature and reduced 

operational costs. The architecture of RoF is simple, cost 

effective and offered bandwidth that is not possible by other 

access methods. However, the RoF usually encountered with 

problems like signal loss due to noise and power required to 

transmit data. So for reliable communication in this 

dissertation, transmission performance of optical SSB signal 

has been analyzed and for this carrier to noise ratio penalty 

is evaluated due to the following factors: 

 Phase noise from laser linewidth 

 Phase noise from RF oscillator linewidth 

 Percentage of received RF signal power  

 Fiber length  in RoF systems 

Analysis and simulation of CNR penalty in RoF 

system is performed. Radio over fiber is an essential 

technology for the integration of broadband wireless and 

optical access networks. It gives a flexible access network 

infrastructure capable of offering broadband wireless 

connectivity to a variety of services and applications. RoF 

technologies can provide a range of benefits including the 

realization of a future proof architecture with the ability to 

support multiple radio services and standards. It provides a 

flexible, reliable and cost effective approach for remotely 

interfacing with multiple remotely located antennas by 

reducing system complexity with a centralized architecture 

that incorporates a simplified BS located closer to the 

customer. We analyse the radio over technology and 

propose possible solutions to the challenges, and 

demonstrate the potential of simple radio-over-fiber system 

architectures to support multi-standard wireless 

communication. 
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