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 ها بعد التحكيمالمج  . لة ترحب بما يرد عليها من أبحاث وعلى استعداد لنشر
  ى وتعمل بمقتضاها ام آراء المحكمير م كل الاحتر  .  المجلة تحتر
 تبعاتها ن آراء أصحابها ولا تتحمل المجلةكافة الآراء والأفكار المنشورة تعتر ع .  
  نشر له  عما ي ية الأمانة العلمية وهو المسؤولالباحث مسؤوليتحمل. 
  ت أو لم تنشر  .   البحوث المقدمة للنشر لا ترد لأصحابها نشر

 (حقوق الطبع محفوظة للكلية)
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 :ضوابط النشر 
ي 
ي البحوث العلمية المقدمة للنشر أن يراعى فيها ما يأبر

 
ط ف  :يشير

 .أصول البحث العلمي وقواعده   

ها أو كانت جزءا من رسال   .ة علمية ألا تكون المادة العلمية قد سبق نشر

 .يرفق بالبحث تزكية لغوية وفق أنموذج معد   

 .تعدل البحوث المقبولة وتصحح وفق ما يراه المحكمون  

ات   ي وضعتها المجلة من عدد الصفحات ، ونوع الخط ورقمه ، والفير
ام الباحث بالضوابط التر الير 

 .الزمنية الممنوحة للتعديل ، وما يستجد من ضوابط تضعها المجلة مستقبلا  
 : تنبيهات

ي تعديل البحث أو طلب تعديله أو رفضه  
 
 .للمجلة الحق ف

ي النشر لأولويات المجلة وسياستها  
 
 .يخضع البحث ف

 .البحوث المنشورة تعي  عن وجهة نظر أصحابها ، ولا تعي  عن وجهة نظر المجلة  
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Abstract: in recent years, WiMAX technology has been wildly used to provide broadband 

connections to end users. Many modern applications, such as Video conferencing, can be run 

over this network. Running application soverthe WiMAX platform may decrease its 

performance. This paper evaluates the influence of Video conference traffic on WiMAX. 

OPNET is used to carry out the experiment part. Three different types of Video conferencing 

traffic were simulated. WiMAX delay, load and throughput were measured. The outcome of 

this research shows that the lowest performance of WiMAX was in the case of Virtual 

Conference Room traffic, and the best WiMAX performance was under low video traffic. 

Keywords:WiMAX, VideoConference, OPNET. 

I. Introduction 

IEEE has released the 802.16 standards to systematize the Worldwide Interoperability for 

Microwave Access (WiMAX) technology [1]. It is a type of wireless broadband 

communication technology. It offers a connection with data rates near 70 Mbps, 

approximately, and an extensive coverage range of up to 50 km in line of sight 

implementation. Since 2001, the IEEE has released many updates to its original   802.16 

standards. For Fixed wireless access 802.16d was released, and the new IEEE 802.16e 

standard with mobility capability. Many WiMAX service classes were present and started 

using them from 2000 until data. Table 1 provides an overview of the various WiMAX 

standards and their characteristics.[2].Nonetheless, regardless of the advantages of WiMAX 

in data rate and coverage, the high charge of WiMAX implementation struggles customers to 

use the technology in a large geographical area[3]. 

Table 1: Comparison of Service Classes in WiMAX 

QoS Specifications Typical applications 
Data delivery 

service 
Service Class 

Maximum sustained rate, 

Maximum latency tolerance, Jitter 

tolerance 

Voice (VoIP) without 

silence suppression 

Real-time 

Fixed-rate service 

Unsolicited grant service 

(UGC) 

Maximum sustained rate, 

Maximum  reserved rate, 

Maximum latency tolerance, Jitter 

tolerance, Traffic priority 

Voice (VoIP) with 

silence suppression 

Extended real-

time variable-rate 

service 

Extended real-time 

Polling service ( ertps) 

Maximum sustained rate, 

Maximum  reserved rate, 

Maximum latency tolerance, 

Traffic priority 

Streaming 

Audio or video 

Real-time 

variable- rate 

service 

Real-time 

Polling service 

((etrp) 

Maximum sustained rate, 

Minimum reserved rate, Traffic 

priority 

File transfers 

Non-real-

timevariable- rate 

service 

Non-real-time polling 

Service (rtps) 

Maximum sustained rate, Traffic 

priority 
Web browsing email 

Best-effort 

service 

Best-effort 

Services 

(BE) 
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In the past, People must travel long distances to attend meetings; however, videoconferencing 

solved this problem. Through this, one person can use their camera to speak with another 

person while remaining in the same place. He can travel easily to the meetings. It saves both 

money and time. During theCOVID-19 pandemic, millions of individuals worked remotely, 

and the number of people using video conferencing is growing exponentially[4]. Research 

claims that in March 2020 download for video conferencing platforms exceeded 62 million. 

Applications for video conferencing have recently become indispensable for both those who 

work and those who do online interviews. There are advantages and disadvantages to the 

unexpected rise in traffic for these applications [5]. 

 

II. Related Study 

In evaluating VoIP and Video streaming performance over a fixed WiMAX network. 

Multiple computing traffic sources and calculating the capacity of their WiMAX equipment to 

handle [5]. In [6], the parameters of video quality refresh rate and pixel resolutions were 

selected to fulfil the various demands of streamed video traffic over WiMAX networks. The 

second goal of this study was to determine whether WiMAX access technology could deliver 

equivalent network performance to ADSL for streaming video applications. In this study, 

specific circumstances and parameter values were taken into account[7]. The current study's 

data suggest that 30 frames per second, or roughly 20 MHz bandwidth, is required for video 

traffic communication.However, the WiMAX network did not support video conferencing 

traffic at 30 frames per second based on the results of simulations and observations.Although, 

as stated in the approach, the acquired findings show the best statistics of video conferencing 

traffic at a frame rate of 15 fps and a pixel size taken as 128*120 in the simulated 

situation.Additionally, it was discovered that transmission of choppy video occurs if the rate 

is fewer thanten frames per second .in [8] the performance of IPTV over WiMAX was 

analysed under different rain environments ,namely free space, outdoor to indoor and 

pedestrian .OPNET was used to evaluate the performance of IPTV over WiMAX. The results 

show that the free space path loss model is a primary path loss model with all other 

parameters related to terrain and building density .Modeling and resource allocation for 

mobile video over WiMAX broadband wireless networks was conducted in [9]. They 

compare the performance of three different scheduling methods for video over WiMAX 

networks: Earliest Deadline First (EDF), Deficit Round Robin (DRR) and a combination of 

the two. The study concluded that under overload, EDF introduces unfairness[10]. DRR, with 

a deadline, is fair and gives the best performance. 

 

III. Experiment Setup 

A. WiMAX Deployment Scenario  

Due to its ability to transmit high data rates across great distances wirelessly, WiMAX is 

beneficial in situations where it is impossible to lay down physical wires. Figure 1 depicts a 

typical WiMAX network implementation scenario[11]. It demonstrates how the WiMAX 

Base Station (BS) in a remote location connects mobile users to the core network via an 

Internet hotspot, an office network, and a LAN segment.[12] 
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Figure 1: WiMAX Deployment Scenario 

B. WiMAX Modeling 

As shown in figure 2, the simulated WiMAX network consists of one WiMAX cell, with one 

base station (BS) in the cell and four subscriber stations (SS).The cell radius is fixed at 5.00 

Km[13]. Application definitions was used to generate Video conferencing traffic. Three types 

of video traffic were simulated[14]. The simulation was run three times for (Low Video 

traffic, High Video traffic and VCR Video traffic). The duration of the simulation run was 5 

minutes. 

 

 
 

Figure 2: WiMAX Experiment Setup 

 

C. Performance Metrics of WiMAX 

A. Throughput 

The rate at which data can be transferred over the network is known as throughput[15]. The 

WiMAX forum gives a recommended throughput range of 4-384 Kbps.  

Throughput =( Number of delivered packets * Packet size * 8 bit) / Total duration of 

simulation [16] 
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B. Load  

Load shows when the network is experiencing too much traffic to handle. Bits/second (b/s) is 

used to measure the overall load[17]. 

C. Delay(Latency) 

Delay indicates the time a packet takes to arrive at the destination. Based on the WiMA 

Xforum, the delay should be less than 150 ms[18]. 

Delay= Propagation time + transmission time + queuing time+ processing delay[19]. 

 

IV. Simulation Results 

1. Scenario 1. In this run, Low Videoconferencing was generated in the modelled 

network. WiMAX delay, Load and throughout were measured. Videoconferencing traffic sent 

was calculated[20]. The simulation was run for 5 minutes. The figure shows in figure 3. 
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2.  Scenario 2: High video conferencing traffic was generated in the modelled network. 

WiMAX delay, Load and throughout were evaluated[21]. Videoconferencing traffic sent was 

calculated. The simulation was run for 5 minutes.Figure4 presents the result from this part. 

 

 
Scenario 3: Virtual Conference Room (VCR) was created in the WiMAX network in this set-

up. WiMAX delay, Load and throughout were measured. Videoconferencing traffic sent was 

calculated. The simulation was run for 5 minutes. 
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Result Analysis  

Toevaluate the impact of the three types of video traffic on the performance of WiMAX, 

theresults from each scenario was collected in one graph as shown in figure 5.According to 

the development, the highest WiMAX load was in the case of Video VCR traffic. It was 

slightly above 45.0000 packets/second. In addition, the load was approximately 1000 

packets/second for low and high video traffic. In terms of delay, the highest delay was from 

VCR video traffic. It was near 0.4 seconds. The slightest hesitation was almost 0.16 seconds 

in case of low video traffic. Regarding the delay, the highest value was in VCR traffic. It was 

0.38 seconds. High video traffic has introduced 0.18 seconds.The minor delay was from low 

video traffic at 0.16 seconds. Moreover, throughput was nearly equal for the three types of 

video traffic. It was nearly 480 packets/second. Finally, video traffic sent was at 240 

packets/second when VCR traffic was generated in the network. In contrast, the traffic sent 

was 30 packets/second in high video traffic and 20 packets/second in low video traffic. 
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V. Conclusion 

In this paper, the influenceof video conferencing traffic on theperformanceof the 

WiMAXnetwork was investigated.OPNET was used to simulate the WiMAX network. To 

approach a realistic environment, three levels of Video traffic were simulated—low, High and 

VCR video traffic.To assess the effect of video trafficWiMAX load, Delay and throughput 

were determined.The study concludedthat VCR traffic has the highest impact on WiMAX 

performance.in contrast, The best performance for WiMAX was in the case of low video 

traffic. 
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Donam
 

Abdelrahim Hamid 

Mugaddim 

297-304 

25 

ي تحسير  دور منحة الزوجة وا
 
لأبناء ف الوضع الاقتصادي للأشة  

 الليبية
يعات الصادرة بخصوصها من   –م 2103"دراسة تقييمية للتشر

"م2104  

 315-305 بلال مسعود عبد الغفار التويمي 

26

ي 
 
ي لمعلمي علم النفس بالمرحلة الثانوية وأثره ف

تنمية الأداء المهئ 
م النفس أثناء دراسة ميدانية لتنمية معلمي عل)  تحصيل طلابهم

ي للمرحلة الثانوية 
(تدريسهم لطلاب الصف الثاب   

 331-316 فرج مفتاح العجيل

ي المدارس العادية27
 
ي تواجه دمج المعاقير  ف

 351-332 فتحية علي جعفر بعض الصعوبات الئر

28 

Determination of Chemical and Physical Properties 

of Essential Oil Extracted from Mixture of Orange 

and Limon Peels Collected from Al-khoms–Libya 

Rabia O Eshkourfu  

Hanan Ahmed Elaswad 

Fatma Muftah Elmenshaz
 

352-357 

29 
A case study of excessive water production diagnosis 

at Gialo E-59 Oil field in Libya 
Elnori Elhaddad 358-370 

ها عل الفنان التشكيلي ثورة ا) 30 (لتقنيات الحديثة وتأثير  383-371 عبد الجليل عبد الرازق الشلوي 

31 

La poésie de la résistance en France 

Le cas de La Rose et Le Réséda de Louis Aragon et 

Liberté de Paul Éluard 

Abdul Hamid Alashhab 384-393 

32 
ي الا 

 
ح مختصر لطائف الطرائف ف ح السمرقندية بشر ستعارات من شر
وي 

َّ
 (دراسة وتحقيق)المُل

 إبراهيم رمضان هدية
 بشير محمد رمضان

 مصطف 
394-406 

33 
Simulation and Analysis of Control Messages Effect 

on DSR Protocol in Mobile Ad-hoc Networks 
Ragb O. M. Saleh 307-421 

34 
لنظرية والتطبيق لتدريس مادة ا بير   طرق التدريس الحديثة

 
 
 الجغرافية دراسة تحليلية لمدارس التعليم الثانوي بمسلاته نموذجا

 أبو عائشة محمد محمود
ي عثمان 

فرج الجعراب   
422-432 
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35 
ي مواجهة التقدم " أسلوب تحليل النظم 

 
المفاهيم والاهداف ف

ي   "العلمي والتكنلوج 
 445-433 فريال فتحي محمد الصياح

36 

Antibacterial activities and phytochemical analysis of 

leafextracts of Iphiona scabraplant used as 

traditional medicines in ALKHUMS-LIBYA 

Afifa Milad Omeman 446-452 

37 Rutherford backscattering spectrometry (review) Hameda Ali Abrass 453-461 

38 

The challenges associated with distance education in 

Libyan universities during the COVID 19 pandemic: 

Empirical study 

Mohammed Abuojaylah 

Albarki
 

Salem Msaoud Adrugi
 

 Tareg Abdusalam Elawaj
 

Milad Mohamed Alhwat 

462-475 

ي وكتابه مغناط 39
ي حجلة التلمساب  ر النفيسالتعريف بابن أب 

ّ
يس الد  

 حمزة مسعود ماك اري

 عمر عبد الله الدرويش
476-488 

40 
ي  التعليم استخدام معوقات

وب  ي  الإلكير
 
 كورونا جائحة ظل ف

الأسمرية بالجامعة  

 ه دي ة س لي م ان ه وي       دي

 ن  ج   ي ي وس   ف م رام 

 هندي عبدالحمي د سالمة
489-493 

ابن سينا المعرفة الحسية والعقلية عند  41  
هشام علي مرعي 

 

 فرج احمد الفرطاس
494-503 

42 
Use of E-Learning Innovation in Learning 

Implementation 

Mohammed Altahir  

 Salem Mustafa Aldeep 
504-511 

43 
Investigate the Effect of Video Conferencing Traffic 

on the Performance of WiMAX Technology 

Abdusalam Yahya 

Mustafa Almahdi Algaet 
512-519 

44 

Kinetic Model of Methanol to Gasoline (MTG) 

Reactions over H-Beta,H-ZSM5 and CuO/H-

BetaCatalysts 

Abdelmola M. Odan
 

Ahmad M. Dabah
 

Saleh O. Handi
 

Ibrahim M. Haram 

520-526 

45 
Performance Evaluation of Blacklist and Heuristic 

Methods in Phishing Emails Detection 

Munayr Mohammed Amir
 

Melad Al-Daeef
 527-537 

46 
 الأمر بالأوجه لإقامة الدعوى الجنائية

 (السلطات المختصة بإصداره ،الطبيعة القانونية للأمر بالاوجه)

 فرج محمد طيب
 علي محمود خير الله 
 يفشحاته إسماعيل الشر  

538-555 

ي الأعمال الخزفية القوالب توظيف 47
 
 الجبسية ف

 أسامة عبد الواحد البكوري
 ريم فرج بوغرارة 

556-567 

ياء 48 ين) علم الفير  ي فلسفة القرن العشر
 
ي مسار العلم ف

 
ي اجدير (نقطة تحول ف

 578-568 سعد الشيباب 

 تربوت وأخواته 49
يف  حسن السنوسي محمد الشر

ي  فحسير  الهادي محمد الشر
579-603 

51 
ية  سانة البحرية وعلاقته بتوظيف الموارد البشر وع الير حول مشر

ح وآليات التنفيذ) وخلق فرص عمل  (المقير
 619-604 محمد سالم مفتاح كعبار

ي تقدير العقوبات التعزيرية 50
 
ي  المصلحة وأثرها ف

 326-634 أسامة إبراهيم محمد المصرابر

 (سبابالمفهوم والأ )الحروب الصليبية 52

ي غميض  إمحمد انويح 
يف   أحمد حسير  الشر

 محمود عبد المجيد مجي  
 

635-657 
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53
HOW IMPORTANCE IS WORD AND SENTENCE 

STRESS IN SPOKEN ENGLISH 

Naser Abdulkareem 

Mohammed 
658-671 

54
ي البطاطس

ي عل نمو صنف 
تحت  سبونتا و اجريا تأثير الطيف الضوب 

 يةظروف الزراعة المعمل

 محمد علي سعيد فحج
 أبوصلاح حنان إسماعيل

 أبوغنية عبدالحميد المندر 
 سالم العارف حمود 

672-678 

55 
Topological folding of multiple chaotic graphs with 

density variation 
Fathia M. Alogab 679-686 

56 

Oneness and existence of the solution to the problem 

of boundary values for a set of second-order partial 

differential equations 
 696-687 إيمان مسعود خليفة سحاب

 697 


