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ABSTRACT

The modeling and simulation of an integrated Wi-Fi and WiMAX Network is to uncover some foreseen possibilities 
encapsulated in the world of communication systems. The reason for this lies in the fact that some of the deficiencies 
faced by individual system can be made null if there could be a medium of unifying such system with others that can 
make up for such deficiency. The actual reason warranting the integration of both networks is to have a unified system 
that ultimately takes responsibilities for the drawbacks of the differentiated systems. Therefore, for the integrated 
system, the Key Parameters Indicators (KPI’s): Bit Error Rate (BER), Packet Error Rate (PER) and Signal- to- Noise 

Ratio (SNR) are seen as shown in Tables 1, 2 and 3 to be on the favorable side of effectiveness unlike the individual 
systems which were not having such advantages. The results obtained revealed a clear and definite indication of the 
functionality of the integrated system on the premise of these three KPI’s when compared to the individual systems. In 
conclusion, the efficiency and durability can be attained for the productivity of a communication system to serve a 
considerable teaming population irrespective of the dissonances between certain factors. 

Keywords: Wi-Fi, WiMAX; Bit Error Rate; Signal-to-Noise Ratio; Packet Error Rate. 

 

1. INTRODUCTION 
 

With the widespread use of mobile devices, such as laptop, 

phone and personal digital assistant, the demand for wireless 

access has become increasingly prominent.  Over the years, 

wireless networks have developed rapidly and among so 

many wireless standards, Wi-Fi technology won the favor of 

people because of its ease of construction, lower operating 

costs, higher data rate, transmission distance and better 

extensibility (Rensburg et.al., 2016). 

Wi-Fi, also called wireless broadband, is widely applied in 

the mobile connection of home and small office network 

because of its flexibility and mobility. Recently, the number 

of wireless Access Point (AP) has increased rapidly. This 

makes the applications of wireless network more convenient 

and efficient. Besides, the access point can be set in public 

areas (Thomas et.al., 2016). 

Wireless metropolitan area networks exist based on wireless 

network standard. Therefore, the position of Wi-Fi in WLAN 

has become increasingly strong. Wireless Fidelity (Wi-Fi), 

which is an IEEE 802.11 standard intended for LAN 

applications has constituted a very big problem over time to 

network service providers, as they have continuously battled 

with the network in order to provide local network access for 

a few hundred meter with the speed of up to only 54 Mbps. 

Users scale from one to tens with one subscriber for each 

Customer Premise Equipment (CPE) device with Fixed 

channel sizes of 20MHz, making scalability difficult (Pareit 

et.al., 2012). 

Worldwide Interoperability for Microwave Access 

(WiMAX) is a wireless technology based on a standard 

called IEEE 802.16, which allows for high speed wireless 

access of the Internet on a large scale providing Metropolitan 

Area Network (MAN) broadband connectivity. Systems 

whose designs are based on WiMAX technology can be used 

to transmit signals as far as 30 miles. So far, WiMAX is 

presumed to offer a solution to what is normally called the 

last-mile problem by connecting individual homes and 

business offices communications (Ming-Chieh, (2017). 

Along with the development of mobile communication and 

broadband technology, WiMAX has become a hot spot for 

global telecom operators, manufacturers and promises to 

deliver the internet throughout the globe and connect the last 

mile of broadband wireless connectivity services (Allan 

et.al., 2012). 

There is a big problem when it comes to the provision of 

ubiquitous broadband and guaranteeing of Quality of Service 

(QoS). As such, due to the nature of WiMAX technology, it 

is proposed to offer the capacity of bringing the underlying 

internet connection needed to service local Wi-Fi networks 

with the view of providing several levels of QoS (Cavendish 

(2010). 

The standardization of both Wi-Fi and WiMAX technology 

by Wi-Fi alliance and WiMAX forum makes the 

interoperability within each network and between the two-

networks feasible. Similarities in both technologies such as 
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the use of IP-based technologies to connect to the internet 

also favor integration (Andrew (2013), 

In the case of transition of user from WiMAX to Wi-Fi and 

vice versa, Network Working Group (NWG), proposed a 

specification in which they designed an Access Service 

Network (ASN) gateway for managing access to services 

such as Authentication, Authorization and Accounting 

(AAA), Dynamic Host Configuration Protocol (DHCP), 

session and mobility management. This allows all calls or 

data transfer to be smoothly handled when Wi-Fi network 

users or WiMAX network users enter WiMAX or Wi-Fi 

networks respectively. These deployments will facilitate in 

making integration of 802.11 and 802.16 feasible (Philip 

et.al., 2013). 

The integration of Wi-Fi and WiMAX happens to be one of 

the architecture’s aims for the next generation of wireless 

networks. The importance of integrating Wi-Fi and WiMAX 

networks especially in the urban areas has become 

increasingly conventional as its main purpose is basically to 

provide the end users with a variety of applications with 

higher speed, larger coverage and mobility access, (Kamail 

et.al., 2012) 

Presently, multi-homing is a good example when it comes to 

the integration of various access technologies in wired 

networks which permits users to access the internet via dial-

up, cable, Ethernet and Digital Subscriber Line (DSL). This 

technology is closer to the reality of realizing the integration 

due to the development of new devices such as the dual mode 

phones and routers which bridge different technologies, 

Rakesh et.al., (2012).  

Figure 1 shows the deployment of WiMAX and Wi-Fi 

integration. 

WiMAX Subscriber Station

WiFi-WiMAX bridge

WiMAX Subscriber Station

WiMAX Subscriber Station

WiFi User

WiFi User

WiFi User

WiFi User
WiFi User

WiFi-WiMAX bridge

WiFi User

WiMAX Base Station

Figure 1: Deployment of WiMAX and Wi-Fi integration (Agwu, (2020)

2. Materials and Method 

The materials used in this paper are MATLAB SIMULINK, 

Modulator bank, OFDM Modulator, OFDM demodulator, 

Multipath Channel AWGN Channel, Transmitter and 

Receiver. 

The communication system was modelled to perform 

sequentially the generation of random data which varies 

during simulation in which the varying data rate was 

accomplished by enabling a source block periodically. Each 

modulator block in the bank performs the convolution coding 

and puncturing using code rates of 1/2, 2/3, and 3/4. Data 

interleaving, BPSK, QPSK, 16-QAM, 64-QAM modulation 

schemes were used. Orthogonal Frequency Division 

Multiplexing (OFDM) transmission using 52 data 

subcarriers, 4 pilots, 64-point FFTs, and a 16-sample cyclic 

prefix, Physical Layer Convergence Protocol (PLCP) 

preamble were modelled as four long training sequences, 

using dispersive multipath fading channel. Fixing of the 

number of data symbols in each packet and omitting of pad 

bits was operated continuously from frame to frame. The 

omitting tail bits that would have been used for resetting the 

decoder state was fixed to the transmit power level instead of 

varying the average SNR of the channel and assuming 

idealized timing and frequency acquisition. Figure 2 shows 

the simulated model of the proposed Wi-Fi network. 
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Figure 2: Simulated model of the Wi-Fi network. 

 

Figure 2 contains components modelling the essential 

features of the WLAN 802.11 standard. The blocks at the top 

row comprises of the transmitter components.  

 

Figure 3: QPSK Transmitter and Receiver 

The transmitter comprises of the Bit Generation subsystem, 

the QPSK Modulator block, and the Raised Cosine Transmit 

Filter block. The Bit Generation subsystem serves as the 

payload of a frame. Each frame houses a header and 20 'Hello 

world ###' messages. The first 26 bits makes up the header 

bits. There is a 13-bit Barker code, which is oversampled 

twice to generate precisely 13 QPSK symbols to be used later 

in the data decoding subsystem of the receiver model. The 

remaining bits are the payload which corresponds to the 

ASCII representation of 'Hello world ###', where '###' is a 

repeating sequence of '000', '001', '002', ..., '099'. The payload 

is scrambled to make sure it delivers a balanced distribution 

of 0’s and 1’s for the timing recovery operation in the 

receiver model. Using the QPSK Modulator (with Grey 

mapping), the scrambled bits are modulated and their 

symbols up-sampled twice by the Raised Cosine Transmit 

Filter with a roll-off factor 0.5. The transmitter system rolls 

out symbol at the rate of 50k symbols per second, and 

samples at the rate of 100k samples per second after the 

Raised Cosine Transmit Filter. The bottom row is that of the 

receiver section. The receiver section handles carrier 

frequency and phase offset, timing drift and frame 

synchronization, demodulation of the received symbols and 

outputs a simple message to the diagnostic Viewer. 

A configuration block called Model Parameters enables you 

to set parameters such as the composition of each OFDM 

frame, and trace-back depth for the Viterbi decoder. The 

seven-element vector indicates how the simulation should 

choose a data rate based on the SNR estimate. The model has 

eight modes, each associated with a particular modulation 

scheme and convolution code. The seven thresholds are the 

boundaries between eight adjacent regions that correspond to 

the eight modes. Ideally, the simulation should use the 

highest-throughput mode that achieves a desired packet error 

rate. Determining appropriate thresholds often involves 

running the simulation multiple times while varying the 

values of the Low-SNR thresholds parameter. 

The symbol synchronizer re-samples the input signal 

according to a recovered timing strobe so that symbol 

decisions are made at the optimum sampling instant. The 

carrier synchronizer compensates for the residual frequency 

offset and the phase offset. The preamble detector detects the 
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location of the frame header and frame synchronizer aligns 

the frame boundaries at the known frame header. Finally, 

data decoding resolves the phase ambiguity caused by the 

carrier synchronizer, demodulates the signal, and decodes the 

message. 

2.1 Mathematical Model of Wi-Fi SIMULINK Block 

The serial data input is a sequence of samples occurring at 

interval Ts. At the transmitter, the high rate serial input data 

is converted to column data which is of lower rate. The low-

rate column data consists of M low-rate parallel streams in 

order to increase the symbol duration, T is shown in equation 

1 (Gumaidah et.al., 2012). 

sMTT =
.          ...                          (1) 

The low-rate streams represented by the symbols are: 

 ,kbm m = 0, 1, 2,.. M-1, and k=1, 2, 3, where each stream 

is modulated onto different subcarriers. 

The orthogonal relationship between any two sub-carriers in 

a set is kept constant in order to avoid the Inter Channel 

Interference (ICI). The parallel streams are multiplexed and 

a cyclic prefix is induced so as to eliminate the effect of Inter 

Symbol Interference (ISI). The transmitted kth symbol and 

( )ty
 is obtained as shown in equation 2 (Marzuki et.al., 

2012). 

( )   1/2
1
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Tmtj
m

m

m ekbty



−

=

=

             ...                    (2) 

Subject to the condition given in equation 3 (Marzuki et.al., 

2012) 

( )TktkTG 1++−
      ...       (3) 

Where G is the length of the Guard Interval at the 
thm stream 

of data and the kth symbol is coming out as
 kbm . 

The variable 
( )t

is the signal that passes through the channel 

and modelled as the frequency selective fading channel 

which is constituted of multi-paths. The modelling of the 

channel model can be realized by considering the tapped 

delay line with time-varying coefficients and fixed tap 

spacing. 

The mathematical realization of the channel is shown in 

equation 4 (Houet, et,al., 2018). 

( ) ( ) ( )1

1

01

1,  −=
+

=

x

thth

           ...                    (4) 

Where
( )th1 is the complex amplitude, 1 is the delay, and 

1+x is the total number of taps.  

The expectation value of 
( )th1 is the determining factor to 

get the following correlation function. The received signal 

( )tr
is as shown in equation 5 (Houet, et,al., 2018). 

( ) ( ) ( ) ( ) ( ) ( )tntythtythtr
x

+−=−= 
+

=



−


1

01

,

    ...     (5) 

Where
( )tn

= a factor quantifying the background noise.  

When measuring a transmitter output, the measurements 

must be made in the far field. In the far field, the power 

received per unit area from an isotropic antenna is calculated 

as shown in equation 6 (Ghosh, et.al., 2018).  
24 d

P
P t

r


=
                        

...                           (6) 

Where rP
 = received power, tP

= transmitted power and d

= distance from transmitter in meters. 

The field strength is measured in V/m and computed as 

shown in equation 7 (Ghosh, et.al., 2018).  

( )

d

P
E

t30
=

                   ...                           (7) 

Where E = the field strength in V/m, tP
= transmitted power 

and d = distance from transmitter in meters. 

The received power expressed in terms of the transmitted 

power is attenuated by a factor 
( )dLs . This factor is termed 

the path loss or free space loss and is based on the antenna 

being isotropic as shown in equation 8 (Ghosh, et.al., 2018).

( )dLs =

2
4












d

                …                   (8) 

The signal spectrum at the antenna terminals is expressed as 

shown in equation 9 (Ghosh, et.al., 2018).    

( )vS
=

2

1

1










 −
−

c

c

d
f

fv
f

          ...              (9) 

Where cf
= carrier frequency, df

= frequency shift, v = 

relative velocity and λ = wavelength of the signal. 
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The knowledge of the Signal Spectrum, 
( )( ) vS

component 

allows the estimation of how much spectral broadening is 

imposed on the signal as a function of the rate of change in 

the channel state.  

The average fade duration quantifying the time spent by the 

signal below the threshold is shown in equation 10 (Marzuki 

et.al., 2012). 

                                               (10) 

 

 

 

 

Figure 4: WiMAX model with STBC 

The STBC link model uses a Multiple Input Single Output 

(MISO) fading channel to model a two transmitter and one 

receiver system. The fading parameters are identical for the 

two links. The space time diversity combiner block uses the 

channel estimates for each link and combines the received 

signals. The combining operation performs simple linear 

processing using the orthogonal signalling employed by the 

encoder. 

Furthermore, both models include blocks for measuring and 

displaying the bit error rate after FEC, the channel SNR and 

the rate ID. Spectrum analyser blocks display the spectra of 

both the OFDM transmitter output and the faded AWGN 

channel output. Also, two Constellation diagram blocks 

display the AM/AM and AM/PM characteristics of the signal 

at the output of the memory less nonlinearity. Finally, a 

constellation block diagram displays the received signal to 

visualize channel impairments and modulation adaptation as 

the simulation runs. 

The subsystems and blocks in the models are colour-coded to 

make viewing easier. The communication system operations 

are in blue, control systems and signals are in orange and the 

performance evaluation displays and plots are in yellow. 

Figure 5 shows the WiMAX model without STBC. 
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Figure 5: WiMAX model without STBC 

When either of the two models shown in Figures 4 and 5 is 

simulated, windows come up automatically to display a 

spectrum plot of the transmitted signal, an AM/AM plot at 

the nonlinearity output, an AM/PM plot at the nonlinearity 

output, a spectrum plot of the signal at the channel output and 

a constellation diagram of the received signal prior to 

demodulation. Figure 6 shows the SIMULINK block 

diagram of the Integrated System. 

Figure 6: SIMULINK block diagram of the Integrated System 

This model details the cross section of the integrated model 

with some features characterizing the base station and two 

other mobile stations which can be extended to number of 

users. However, the simulated model has been done to 

simulate for two mobile stations and the average range of 

operation was done in order to assess the average 

performance of the system. From the model framework, the 

constituting components and their validation for usage as 

well as their functionality in the model is premised on the 

equipped variable-size capability of Simulink®, MATLAB® 

Function block, DSP System Toolbox™, and 

Communications System Toolbox™. In order to simplify the 

implementation of the model as well as the perspective of 

processor capabilities, the restriction of two Mobile Stations, 

MS (also referred to as users in the model) and 1024 FFT size 

are implemented. This then implies that greater design, result 

and analysis can be attained specifically if the processor 

constraint is eliminated. 

With respect to the functionality of the model, out of 1024 

frequency carriers (also called subcarriers), 720 subcarriers 

can be used to carry user data (the rest are reserved for pilots 
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and guards). To properly allocate the data carriers to different 

MS, the standard organizes 720 subcarriers into 30 sub-

channels (each sub-channel contains 24 subcarriers). A sub-

channel is the smallest unit that can be allocated to an MS 

(The MathWorks, Inc, (1994-2015). 

The standard (IEEE 802.16 Standard, 2009) allows 

frequency resources (in sub-channels) to be dynamically 

allocated to MS. This means that, while the model is running, 

BS can dynamically change the sub-channel allocation to 

MS1 and MS2. For example, in one burst, sub-channels 0~5 

are allocated to MS1 and sub-channels 6~25 are allocated to 

MS2. In another burst, the allocation may become 2~10 and 

15~25 respectively. When more sub-channels are allocated 

to one MS, more data can be transmitted to this MS in one 

burst. This dynamic change introduces variable-size 

signaling. 

 

3. Results and Discussion 

This section discusses the results obtained from the 

simulation to analyse the performance evaluation of the 

integrated network of Wi-Fi and WiMAX technologies over 

the individual technologies on a standalone. Furthermore, it 

is necessary to validate how effective and efficient such a 

system can be by comparing the constellation diagrams of the 

individual systems with those of the integrated systems for 

the varying magnitude of SNRs as shown in figures 8, 9, 10, 

11, 12 13 and 14. 

Figure 8: Graphical representation of the transmitted signal at SNR of 10dB showing the received power, equalized power, packet error 

rate and bit error rate of the Wi-Fi model. 

 

Figure 9: Graphical representation of the transmitted signal at SNR of 20dB/m showing the received Power, equalized power, packet 

error rate and bit error rate of the Wi-Fi model. 
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Figure 10: Integrated system properties versus time at SNR of 

10dB/m and 20dB/m 

 

Table 1: Numerical distinction between the simulated 

Systems at SNR of 10dB 

System 

 

Properties 

Wi-Fi WiMAX Integrated 

Network 

SNR 10.301 - 10.971 10 10.804 - 13 

PER 68 - 72 45 - 68 0 - 25 

BER 6 0 – 2.7 0 

 

From the table 1, the range of values for which the systems 

differ in their corresponding simulated properties is shown. 

This therefore quantifies the systems behavior and what has 

been achieved in the integrated system – the possibilities of 

decreasing errors and variation, so as to achieve stability of 

the system 

 

Figure 11: Comparison of integrated system properties at SNR of 

30dB/m 

Table 2: Numerical distinction between the simulated 

Systems at SNR of 20dB - 30dB 

System 

 

Properties 

Wi-Fi WiMAX Integrated 

Network 

SNR 20.1 – 20.508 20 21.131- 

22.056 

PER 0 0 – 5.5 0  

BER 18 0 – 2.7 0 

 

Table 3: Numerical Distinction between the Simulated Systems At 

SNR Of 40db/-50db/M 

System 

 

Properties 

Wi-Fi WiMAX Integrated 

Network 

SNR 36 50 38.97 – 59.32 

PER 26 - 46 0 – 5.5 0  

BER 1 - 54 0 – 2.7 0 

 

Table 2 and 3 shows that although the integrated system 

entails stability, a greater SNR would be required to meet up 

a certain requirement, which is more, compared to the 

individual systems. 

By comparing Figure 11 with  Figures 10 and 9, it is observed 

that the BER and the dominant features of error in both 

individual systems has been minimized for the same 

operational SNR and the integrated system tends to gain a 

greater SNR equal to that specified before runtime of the 

simulation. 

 

Figure 12: System properties for the integrated system at SNR of 

40dB/m and 50dB/m 

It is observed from Figures 10, 11 and 12 that the graphical 

data entails a more stable range of SNR as time increases for 

all cases of the varied SNR and entails that the magnitude of 

such losses perceived to be imperceptible compared to those 

incurred while simulating the individual systems. 
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Figure 13: BER at SNR of 20dB/m 

 

Figure 14: BER at SNR of 30dB/m 

More so, if subsequent graphs attributing SNR’s of 30, 40 

and 50dB/m are observed, it would be agreed that those of 

the integrated system features a more stable operational 

behavior when measured against time. This fact therefore 

implies that the QoS is expected to be constant over time, 

irrespective of certain nature of interference to be met by the 

transmitted signal during transmission, encoding or while 

traversing through the channel medium. 

 

4. CONCLUSION 

The features of the designed system give a clear and definite 

indication of the functionality of the integrated system on the 

premise of the discussed properties, as compared to the 

individual systems that can be attained for the productivity of 

a communication system. 

The integration of both systems is to have a unified system 

that ultimately takes responsibilities for the drawbacks of the 

different system on standalone. Therefore, it is then expected 

that for the integrated system, the BER, PER and SNR are 

kept on the side of effectiveness and efficiency unlike the 

individual systems which were not having such advantages. 

 This then entails that for whatever mode of operation, the 

integrated system is reliable to take care of the 

communication needs with a greater degree of QoS when 

outstanding number of mobile stations are added.

 

5. REFERENCES 

Agwu, E. O. (2020). Domestication of WiMAX for 

Enhanced Local Area Network Services” Ph.D Thesis. 

Electrical/Electronic Engineering, Michael Okpara 

University of Agriculture, Umudike. 

Allan, D. and Bragg, N. (2012). 802.1aq Shortest Path 

Bridging Design and Evolution : The Architects' Perspective. 

New York: Wiley. ISBN 978-1-118-14866-2. Riberio, C. 

(2011), Bringing Wireless Acess to the Automobile; A 

comparison of WiFi, WiMAX, MBWA, and 3G” 21st 

Computer Science Serminar. 

Andrew, T. (2013). The Next Generation of DSL Can Pump 

1Gbps Through Copper Phone Lines, Gizmodo.  

Cavendish, D. (2010). Evolution of Optical Transport 

Technologies: From SONET/SDH to WDM. IEEE 

Communications Magazine. 38: 164–172. 

doi:10.1109/35.846090. 

Chandra, D. V, Shekar, V. J. (2008). Wireless Security: A 

Comparative Analysis for the next Generation Networks. 

Journal of Theoretical and Applied Information Technology, 

(2008), pp. 822-831. 

Gumaidah, B. F., Soliman, H. H., Obayya, M., (2012). 

“Study Effect of Base Frequency on the Performance of 

WiMAX Network Carrying Voice”. International Journal of 

Computer Networks and Communication (IJCNC), 4(4), 

pp.77-88. 

Kamali, B., Bennett, R.A. & Cox, D.C. (2012). 

Understanding WiMAX: An IEEE-802.16 StandardBased 

Wireless Technology', Potentials, IEEE, 31(5), pp. 23-27. 

0

20

40

60

80

100

120

0 10 20 30 40

B
E

R

Time

BER at SNR of 20dB/m 

Integrated

WiMAX

0

100

200

300

400

500

600

700

0 10 20 30 40

B
E

R

TIme (s)

BER at SNR of 30dB/m 

Integrated

WiMAX

Wi-Fi

https://www.bayerojet.com/
http://www.wiley.com/WileyCDA/WileyTitle/productCd-1118148665.html
http://www.wiley.com/WileyCDA/WileyTitle/productCd-1118148665.html
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-118-14866-2
https://gizmodo.com/the-next-generation-of-dsl-can-pump-1gbps-through-coppe-1484256467
https://gizmodo.com/the-next-generation-of-dsl-can-pump-1gbps-through-coppe-1484256467
https://en.wikipedia.org/wiki/Digital_object_identifier
https://doi.org/10.1109%2F35.846090


                                                                                                                                                   ISSN: 2449 – 0539  

BAYERO JOURNAL OF ENGINEERING AND TECHNOLOGY (BJET) VOL.17 No.1, JAN, 2022  PP 12-21 

 

Also available online at https://www.bayerojet.com                          21 

 

Marzuki, A., and Baba, M. D., (2011). Downlink 

Performance Evaluation of Multi-Mode Devices in WiMAX 

and WiFi Environment. Control System Graduate Research 

Collequium (ICSGRC), IEEE, pp.150-158. 

Ming-Chieh, W (2017). A comparison of WiFi and WiMAX 

with Case Studies, Master’s thesis, Florida State University. 

Paerit, D., Lannoo, B., Moeman, I., Demeester, P. (2012). 

The History of WiMAX, A Complete Survey of the 

Evolution in Certification and Standardization for 

IEEE802.16 and WiMAX, Communication Survey and 

Tutorials, IEEE 14(4), pp. 1183-1211. 

Philip G., Hervé D., and Krista S. J. (2013). Implementation 

and Applications of DSL Technology. Taylor & Francis. 

p. 479. ISBN 978-1-4200-1307-8. 

Rakesh, P and Sing, R. K, (2012). Comparative analysis of 

GSM Based Mobile Communication under Radio 

Propagation Environment” proc. of the International 

Conference on Advances in Electronic Electrical and 

Computer Science Engineering” pp. 323 – 326. 

Rensburg, J. J. (2016). Investigation of the Deployment of 

802.11 Wireless Networks. MSc. Thesis University of 

Rhodes: Chramstown, South Africa. 

Thomas, N.J., Willis, M.J., & Craig, K.H., (2016) 'Analysis 

of Co-Existence between IEEE 802.11 and IEEE 802.16 

Systems', 3rd Sensor and Ad Hoc Communications and 

Networks, 2006. SECON '06, pp.615-620. 

Ghosh, M., Merhnoush, M., Sathya, V. and Roy, S., (2018). 

Analytica l Modeling of Wi-Fi and LTE-LAA Coexistence: 

Throughput and Impact of Energy Detection Threshold, in 

IEEE Transactions on Networking, 2018. 

Villegas-Garcia Eduard, Elena Lopez-Aguilera and 

Muhammad Shahwaiz Afaqui, (2015). Evaluation of 

dynamic sensitivity control algorithm for IEEE 802.11ax in 

IEEE Wireless Communications and Networking 

Conference (WCNC) on March 09, 2015 

Houet, S. Zinno, Stasi, G.D., Avallone, S. and Ventre, G.  

(2018). On a fair coexistence of LTE and Wi-Fi in the 

unlicensed spectrum: A Survey,”in Computer 

Communication, pp. 35–50, 2018 

 

https://www.bayerojet.com/
https://books.google.com/books?id=Jjkd74jY47oC&pg=PA479
https://books.google.com/books?id=Jjkd74jY47oC&pg=PA479
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-1-4200-1307-8

