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Abstract 

With this paper, we evaluate the performance of 

different Voice over IP Codecs over WiMAX/Wi-Fi 

Built-in network. A built-in WiMAX/Wi-Fi network 

scenario was created using Opnet 16.0 A for VoIP 

application. This kind of integrated network has a dual 

radio interface of WiMAX and Wi-Fi network. The 

network performance guidelines such as Average one 

way Delay, Average Jitter, Packet loss have been used 

to examine the performance of Voice over internet 

protocol Codecs. The simulation consequence is 

conducted in Opnet 16.0 A Sim by varying 

WiMAX/Wi-Fi over several VoIP Codecs like G. 711, 

G. 723 and G. 729 in this WiMAX/Wi-Fi Integrated 

network. Ruse result shows performance of VoIP 

applications over Wi-Fi and WiMAX networks under 

three codecs: G. 711, G. 723, and G. 729. We use 

OPNET 16.0.A to simulate and analyze the QoS of 

VoIP performance.end-to-end delay, and jitter are 

examined as performance metrics.  

Keywords: WiMAX, Wi-Fi, Included network, 

Performance Evaluation, Voice over internet 

protocol, Codec, QoS, Opnet 16.0 A. 

1. Introduction 

The newly released of sites is placed on bringing 

collectively all heterogeneous wired and wireless 

systems under the same framework within a 

ground breaking way such that you will see a 

seamless on-line whenever or wherever you like 

using any available technology. Network 

convergence is one of the main challenges faced 

by lastest network technology. Therefore 

advancement of telecommunication technology 

causes the integration of the computer and 

communication sites. WiMAX and Wi-Fi are the 

two most crucial technology that contains been 

implemented by wireless service providers. Wi-

Fi technology is commonly available in several 

offices, college or university campuses, coffee 

shops and other public places around the world 

to provide cordless Internet connectivity. The 

situation encountered by Wi-Fi network is the 

lower coverage as it operates in general public 

bands so that the wireless signals broadcasted by 

Wi-Fi hotspot are extremely weakened to avoid 

interference. About the other hand, WiMAX 

provides data speed faster than current 3G 

cordless networks and also much longer distance 

than equally fast Wi-Fi technology. 

Consequently WiMAX can be able to fill holes 

in Wi-Fi hotspots coverage and permit wireless 

connectivity on trains or buses. With rising with 

regard to mobile broadband multimedia services, 

operators are enforced to embrace bandwidth 

requirements. To keep in mind with this huge 

bandwidth demand, operators must think about 

new packet backhaul sites that fulfill the needs 

for increased capacity at less expensive and 

provide the necessary quality of service and 

service reliability that users expect. By offering 

integrated WiMAX/Wi-Fi services, users would 

take advantage of efficient use of radio spectrum, 

increased radio coverage and soft wireless 

service plans. That could capitalize on the 

investment of various service providers, attract 

the most amount of users and finally facilitate 

the performance of high speed wireless data. 

Voice over Internet Process (VoIP) is a 

contemporary appearing technology for voice 

communication and multimedia sessions over 

Internet protocol (IP) systems, such as the 

Internet. Voice over IP enabled devices like 

computer's desktop and mobile IP telephones 

decrease the price tag on communication, boost 

existing features and supply new features of 

communication and data services. The term IP 

telephony in Voice over internet protocol can be 

used to change the existing public switched 

telephone network (PSTN) using IP cell phones 
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and IP-based transport, control and access 

networks. A comparative analysis of bandwidth 

and delay requirements of different VoIP Codecs 

over WiMAX network is offered in [1]. In [2], a 

performance analysis of WiMAX network under 

different operational conditions using Opnet is 

shown. Performance analysis of various VoIP 

Codecs on Voice over IP service quality is 

offered in [3]. In [4] a simulation study is 

conducted to evaluate the performance of VoIP 

in WiMAX and UMTS. In [5] performance 

evaluation of VoIP Codecs over the best effort 

WiMAX network is presented. A consequence of 

different VoIP Codecs on VoIP performance is 

presented in [6]. We have analyzed the 

performance of VoIP Codecs over WiMAX/Wi-

Fi Integrated network using Opnet 16.0 A. 

2. VoIP CODECS  

Voice over IP Codecs are being used for the 

conversion process of analog waveforms with 

digital information. Excellent facility to constrict 

the information stream and offer echo 

cancellation for Voice over IP application [1]. 

Voice over IP Codecs are sometime called 

"Vocoders", meaning voice encoders. You will 

discover mainly three businesses performed by 

Vocoders particular encoding-decoding, 

compression-decompression, and least 

frequently, encryption-decryption [7]. You will 

discover different VoIP Codecs used for VoIP 

app. VoIP Codecs are assorted to improve the 

sound quality, bandwidth requirement, 

computational essentials for different VoIP 

application. The main Vocoders are being used 

today for VoIP software are G. 711, G. 723 and 

G. 729. Different characteristics of these three 

Codecs are outlined in Table 1 below: 

 

Table 1: Different VoIP Codecs 

Bandwidth(kbps)  Voip 

codec 

64 G711 

5.3 G723 

8 G729 

 

3. Methodology 

To evaluate the QoS in Voice over Ip, we 

designed two models using OPNET Modeler 

sixteen. 0. A. The first model is VoIP over Wi-Fi 

network. It imitates a wireless network that 

involves two mobile subnets: Vancouver and 

Calgary. These types of subnets are linked via IP 

cloud using Ethernet, links at 1 Gbps. All links 

have 10% to 20% background traffic load. The 

IP cloud is linked to Voice over internet protocol 

server as shown in Figure 1. Each subnet has a 

main router, the key router is linked to an 

invisible router, which is configured to support 

IEEE 802. 11g protocol (54 Mbps). 

 

 
Figure 1: Wi-Fi network mode 
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The other OPNET model is Voice over internet 

protocol over WiMAX. The WiMAX model is 

composed of Base Stations (BSs) and Subscriber 

Stations (SSs). The BSs provide air program to 

the SSs to permit VoIP calls [8]. We created a 

WiMAX network model with two mobile 

subnets: Vancouver and Calgary. Both subnets 

are linked via IP cloud using Ethernet links at 1 

Gbps. This kind of IP cloud is linked to VoIP 

application hardware as shown in Number 2. All 

links in this model have 10% to 20% background 

traffic load. The Calgary WiMAX subnet is 

contains a primary router and a BS. The BS 

attaches five stations, which are located in a 

group of radius 15 kilometer. 

 

 

Figure 2: WiMAX Network Model 

 

4. Simulation Design 
 

 Each model is analyzed under tow different ruse 

scenarios. Each scenario is configured to use one 

voice codecs: G. 711, G. 723, or G. 729. Four 

scenarios that are being used in this newspaper. 

 

4.1 Simulation Results: In this part, we 

discuss the simulation results for VoIP over Wifi 

and VoIP over WiMAX models. Each model is 

tested with the 3 codecs (G. 711, G. 723, and G. 

729). 

 

4.2 VoIP over WiMAX  

 

The performance of VoIP over WiMAX is tested 

using G.711, G. 723, and G. 729 codecs. 

 

 

Figure 3: WiMAX: Average End-to-End Delay 
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Figure 4: WiMax: Average Jitter 

 

4.3 VoIP over Wi-Fi  
 

Two simulation scenarios for Voice over internet protocol over Wi-Fi are considered. Although G. 711 has 

the highest data-rate, it shows the minimum average end-to-end delay as shown in Figure 5. However, 

average end-to-end delays of G. 723 and G. 729 are larger than 300 ms, which is recognized as a poor voice 

quality. The calls have slight jitter under G. 729 codec as shown in Figure 6. G. 711 codec shows the best 

performance for VoIP applications over Wi-Fi networks. 

 

 
 

Figure 5: Wi-Fi: Average End-to-End Delay 
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Figure 6: Wi-Fi: Average Jitter 

 

5. Conclusion  
 

In this paper, we evaluated the performance of 

three Voice over ip codecs over Wi-Fi and 

WiMAX networks. The Voice over internet 

protocol performance was simulated via four 

simulation scenarios using OPNET 16. 0. A. We 

considered voice telephone calls from fixed 

nodes. The average end-to-end delay, and jitter 

were used as performance parameters that 

determine VoIP QoS. The G. 711 codec supplies 

the best performance for VoIP over Wi-Fi. 

However, all codecs G. 711, G. 723, and G. 729 

show acceptable performance quality for VoIP 

over WiMAX. As the mobility also influences 

VoIP performance, its impact could be examined 

further. Wi-Fi and WiMAX systems may also 

employ other VoIP codecs such as G. 722, G. 

726, and G. 728.  
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