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ABSTRACT 

When the data is transferred over the network, a performance and quality of service is one of basic requirement 

of both user and network but there are many major causes that can result packet loss, such as Congestion over 

the network. Because of this there is requirement of some methodology that can enhance the performance and 

quality of service for data transmission over the network. In this paper, the proposed work is representing the 

solution of the same problem as the major Hypothesis. The Proposed system is the advancement of existing 

PON- technology with the inclusion of quality of service and performance by utilizing the bandwidth in an 

effective way. This work investigates the capacity of the passive optical network via the performance and 

quality of service by modelling the optical signal in the fiber link transmission channel. 

Keywords: - Quality of Service; Fiber Link, Passive Optical Network; Gaussian pulse; Optical Signal 

Transportation. 

================================#===========================#=======================================#===================== 

1. INTRODUCTION 

 Fiber optics uses light signals to transmit data. As 

this data moves across a fiber, there needs to be a 

way to separate it so that it gets to the proper 

destination. A passive optical network does not 

include electrically powered switching equipment 

and instead uses optical splitters to separate and 

collect optical signals as they move through the 

network. A passive optical network shares fiber 

optic strands for portions of the network. Powered 

equipment is required only at the source and 

receiving ends of the signal. Optical Splitters are 

used to divide the incoming light beam from a 

single fiber into two or more fiber channels.  

2 RELATED WORKS 

In this paper, it was briefly review the related work 

on analysis of passive optical network. Passive 

Optical Network (PON) is one of the most widely 

deployed access networks due to its unique 

benefits, including signal format as well as high 

data rates and reliability. Since the optical networks 

offers a wide bandwidth in metropolitan and wide 

area networks (WANs), there still exists a 

bottleneck between local area networks (LANs) 

and the networks service providers. Thus by using 

fiber optic networks access bandwidth gap can 

overcome [3]. 

The performance of a PON system presented in this 

paper is analyzed how the BER, Q-Factor and 

Optical power changes as wavelength and 

attenuation are for better communication. The 

System simulated using Optisystem7.0 software 

has beenused [14]. 

The proposed system is designed with Gaussian 

pulse parameters to enhance the performance and 

quality of service of the system with the same base 

line parameters. 

3. System Design 
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In this paper investigates network for the analysis 

of performance analysis of passive optical networks  

over the link, one is based on the point to point link 

for reducing the power loss when data is 

transmitted from the transmitter section to the 

receiver section for increase capacity over the 

network. Optisystem 7.0 is used for simulation 

purposes. 

Table 1: Simulation parameters  

Parameters  Base line Value Unit 

Bit Rate 10 Gbps 

Power  32.68 dBm 

Pulse Width  13.2 P𝑠 

Dispersion 17 P𝑠/nm/Km 

Wave Length 1490 nm 

Length  21 Km 

Attenuation  0.2 dB/Km 

β2 -20 𝑝𝑠2/Km 

Effective Area 60 µm2 

n2 2.6 ∗ 𝑒−20  𝑚2/W 

 

4. SIMULATION RESULTS AND 

DISCUSSION 

The simulation model of PON was done in two 

sections with and without Gaussian pulse 

parameters using OptiSystem software. The model 

was designed for a „single user‟ scenario. It consist 

of user defined bit sequence generator, NRZ pulse 

generator, continuous wave laser source, Mach- 

Zehender modulator, It also has an ONT receiver 

should have photodiode, 3R generator, BER 

analyzer, Bessel optical fiber filter and Gaussian 

pulse generator. The link, sometimes called 

channel, is consists of 21 Km of single mode fiber 

and optical attenuator with and without Gaussian 

pulse parameters. 

 

Fig.1 Singles channel using laser source 

Fig.2 Q-factor of Singles channel using laser source  

Fig.3 Min. BER of single channel using laser 

source 

Table 2 :Analysis of the BER analyzer diagram 

Using laser source at 21 Km. 

Parameter Value of output 

Max. Q factor 15.2182 

Min. BER 1.33605e-052 

Eye Height 7.93214e-005 

Threshold 4.41396e-005 

Decision Inst 0.625 

 As shown from the above table and the graphs ,for 

the system without Gaussian pulse parameters. The 

max.Q-factor is 15.2182 dB with Min. BER of 

1.33605e-052. The eye opening of the BER 

analyzer is 0.0000793214. 
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Table 3  Q- factor for a number of users with 

varying distance 

Distance 

(Km) 

Number of users 

24 34 44 54 64 

6 49.62 47.82 45.79 43.64 41.44 

11 26.02 25.48 24.88 24.20 23.48 

21 16.06 15.94 15.76 15.51 15.21 

31 10.24 10.14 10.01 9.84 9.65 
 

Form table 3 the quality of service decrease with 

increase the number of users and increasing the 

distance. 
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Fig. 4 Q-factor with increasing number of users 

As shown in fig 4 the Q-factor decreases with the 

number of users and the transmission distance. 

 

Fig.5 Single channel with Gaussian pulse 

parameter 

 

Fig.6: Q-factor of a single user using laser source. 

 

Fig.7: Min. BER of a single user without Gaussian 

pulse parameter. 

Table 4 :Analysis of the BER analyzer diagram  

With Gaussian pulse parameter at 21 Km. 

Parameter Value of output 

Max. Q factor 26.2443 

Min. BER 3.59136e-154 

Eye Height 6.3203e-005 

Threshold 3.26135 

Decision Inst 0.484375 

 

Here, a Q-factor of 26.2443 dB is achieved for the 

system with a minimum BER of 3.59136e-154. The 

greater Q-factor indicates the higher performance 

of the passive optical network. The same 

parameters are used for both the Gaussian pulse   

and non Gaussian pulse s systems. The eye opening 

is greater that is 6.3203e-005. 

Table 5:Q-factor with and without Gaussian pulse 

Parameter 6 Km 11 Km 21 Km 31 Km 

Laser 

source 

41.4161 23.2223 15.2182 9.6532 

Gaussian 

pulse 

48.4814 40.4633 26.4243 16.0759 

 

From the above table 4 the maximum value of Q-

factor is obtained when the Gaussian pulse is used. 

The Q-factor is best optimized and analyzed  by 

using the Gaussian pulse for better quality of 

service and system performance. 
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Fig.8 Q-factor of laser source and Gaussian pulse 

As shown from the graph the performance and 

quality of the system is greater for the system with 

Gaussian pulse with variation of the distance with a 

given fiber length and input power. 

Table 6 Q-factor with increasing distance and No. 

of users using Gaussian pulse 

Distance 

(Km) 

Number of users 

24 34 44 54 64 

6 69.73  63.93 58.28 53.10 48.48 

11 83.30 66.96 55.34 46.84 40.46 

21 53.29 43.04 35.76 30.43 26.42 

31 29.66 24.86 21.10 18.24 16.08 

 

The Q-factor is more improved by using the 

Gaussian pulse parameter. This can be more 

illustrated by using the graph as shown below. 
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Fig. 9 Q-factor graphs using Gaussian pulse with 

varying number of users and distance 

5. CONCLUSION 

The performance analysis of transmissions and 

quality of service for the passive optical network is 

evaluated with and without the Gaussian 

parameters. From the analysis the Bit Error 

increases with increasing the transmission distance 

and number of users. The graph of Q-factor vs. 

number of users is shown in fig. 4 and fig. 9 at bit 

rate of 10 Gbps with varying distance. As the 

number of users increase, Q factor decreases due to 

non linearity and dispersion induced in fiber which 

degrades the transmission quality. 

 

The Q factor is high and its sharp graph indicates 

low loss. Also the BER is less. The optical power at 

the end of the fiber through which the signal has 

been transmitted with 24 users at 21 Km fiber 

length has reduced from 12.70 dBm to -8.29 dBm 

without Gaussian pulse parameter and 10.11 dBm 

to 10.89 dBm with Gaussian pulse parameter. The 

simulation results indicate that greater value of Q-

factor and less Min. BER value indicates good 

quality of service and performance. 

Table 7. Q-factor and Min. BER with increasing 

No. of users using Gaussian pulse at 21 Km 

paramete

r 

Number of users 

24 34 44 54 64 

Q-factor 53.2

9 

43.0

4 

35.76 30.43 26.42 

Min. 

BER 

0 0 2.64e

-280 

9.54e

-204 

3.60e

-154 
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