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Abstract— This paper presents the findings of radio wave characterization based on the measurement data at 5.8 GHz. The 

measurement data were collected by a testbed channel, which links with the following scenarios: a single tree, a row of trees, a row of 

trees and a road, a row of trees, a road, and a building. These experiments were conducted at University Teknologi Malaysia (UTM) 

Skudai, Johor to represent the suburban environment. The links consist of pairs of transmitting and receiving antennas that deploy the 

path of a line of sight (LOS) and non-line of sight (NLOS) radio propagation wave networks. Based on the measurement data analysis, 

the general issue concerning the statistical probability distribution and the characteristics of LOS and NLOS are examined and 

discussed. Note that 5.8 GHz technology can be used in both LOS and NLOS scenarios, but its performance varies based on the presence 

of obstacles and signal propagation characteristics. Other prominent experimental analysis methods, such as hypothesis testing and 

goodness of fit tests, are implemented to consolidate the findings. The analysis found that the empirical probability density function of 

LOS and NLOS channels follows Gaussian, Rayleigh, and Rician distribution. Predicting specific future technological developments, 

such as the availability of 5.8 GHz technology, is challenging because it depends on various factors, including research and development 

efforts, regulatory decisions, market demand, and technological advancements. 
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I. INTRODUCTION

Radio propagation is the behavior of radio waves 

propagating from one point to another, from a transmitting 
source or transmitter to a receiving antenna receiver. As the 

waves travel in the atmosphere, the radio signal may 

encounter reflection, diffraction, scattering, and absorption 

effects along the path [1], [2]. These are the prominent factors 

that affect radio wave propagation. As a result, the signal 

travel may be delayed, affecting the resultant signal. To 

thoroughly understand radio wave propagation 

characteristics, designing and optimizing wireless 

communication systems is important. 

Line of sight (LOS) is one of the known propagation 

models where the radio waves travel in a straight line from the 
transmitter to the receiver. The propagation will not be 

smooth if any obstacle exists in its transmission path. Since 

the experiment is conducted in a suburban environment, in 

which the transmitter and receiver are mounted at the tree top 

level, the existence of trees will affect the received signal 

strength [3], [4]. In suburban environments, the signal 

strength gets attenuated easily, especially by significantly 
vegetated terrain and buildings. As a result, the transmitted 

signal tends to fade and encounter reflection and diffraction. 

This fading issue is addressed by configuring the appropriate 

statistical distribution and its characteristics. This study's 

targeted area is suburban in University Teknologi Malaysia 

(UTM) Skudai, Johor. 

Unlike the line of sight (LOS) communication system, 

where the transmitter and receiver have a clear, unobstructed 

path, non-line of sight (NLOS) scenarios introduce additional 

challenges to wireless communication systems. In non-line-

of-sight conditions, the radio waves may experience various 
propagation phenomena that cause the signal to deviate from 

the direct path, interacting with objects in the environment 

and taking multiple paths to reach the receiving antenna. As a 

result, the received signal may be weakened, distorted or 

subject to fading and interference [5], [6]. NLOS conditions 
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can occur in suburban environments with buildings, dense 

vegetation, or other physical structures that block or reflect 

the radio waves. Other environmental situations, such as 

indoor environments also exhibit NLOS characteristics where 

signals have to penetrate walls and obstacles. On top of that, 

conditions such as fog, rain, or atmospheric can contribute to 

NLOS propagation effects [7], [8]. 

The 5.8GHz frequency band is typically used for numerous 

wireless communications applications such as industrial, 

Wireless Fidelity (Wi-Fi), and amateur radio, as it offers clear 
advantages in terms of coverage and performance [9], [10]. 

The measurement campaign provides data analysis for the 

statistical distribution. Analysis enables researchers and 

analysts to organize, summarize, and interpret data 

meaningfully. Also, it is used to develop predictive models 

and make forecasts based on measured data. By identifying 

the patterns, parameters, and relationships in the data, 

statistical techniques can be used to invent models that project 

future trends and characteristics [11]–[13]. Based on work 

done in [12] and [14], the fading issue can be referred to as 

empirical characteristics of the statistical distribution. Other 
research work involving statistical analysis can be found, 

which depicts a statistical model for approximating LOS and 

NLOS probability in urban environments [15], [16],[17]. 

Other researchers also discovered that probability plays a 

crucial role in the proposed model for approximating the LOS 

probability and improving the accuracy of LOS probability 

approximation for 5G simulations [18], [19], [20], [21] and 

[22].  

Signal interference, signal propagation, and optimizing the 

signal performance are the focuses of 5.8GHz analysis in 

suburban environments [6], [23], and [24]. To gauge this 
issue, statistical analysis [25] provides a systematic 

framework for extracting meaningful information from data, 

making sound decisions, and advancing knowledge in various 

disciplines [26]. The main objective of this paper is to 

investigate the characteristics and distribution of LOS and 

NLOS channels in suburban environments. On top of that, the 

work also investigates the analysis of statistical procedures, 

which are verified by the measurement results. 

The following parts of this paper are organized as follows. 

Section II presents the statistical methodology related to the 

LOS and NLOS field that encompasses the techniques used in 

this paper. Results and Discussion are well described in 
Section III. To wrap up the work done, it will be explained in 

the last part of the paper in the conclusion section in Section 

IV.  

II. MATERIALS AND METHOD 

Prominent statistical distributions associated with radio 

wave propagation are well-known as Gaussian [27], 

Nakagami [28], Rayleigh and Rician [29] distributions. On 
top of that, all the parameters that describe the characteristics 

of the statistical distribution can be found in [30] and [31]. 

A. Gaussian distribution 

Normal distribution or Gaussian distribution is an 

important continuous probability function in statistics. The 

random variable X has a Gaussian distribution if its 

probability density function is defined by [27]. It is called 

standard normal distribution when the parameters of µ = 1 and 

σ = 1. 

 ���� = �
�√	
 ��� 
− ������

	�� � , −∞ < � < ∞ (1) 

where   µ is the mean or location parameter 

 σ is the standard deviation  

B. Rician distribution 

Another continuous probability distribution function in 

wireless communication that is quite prominent is the Rician 

distribution. It is normally used to model density scattered 

signals that reach a receiver by multiple paths. The density 

function for Rician distribution is given by [29]. 

 ���� = �
�� ��� 
− ������

	�� �� �� ���
��� (2) 

for � ≥ 0 and � ≥ 0 

where � is the received envelope signals 

�� is the zero-order modified Bessel function of  the 

first kind. 

!	 is the variance of random multipath component 

� is the amplitude of the dominant component 

C. Rayleigh distribution 

In a condition where no LOS presence between both 

transmitter and receivers, Rayleigh distribution corresponds 

to model multipath propagation. It is also known as a special 

case of Weibull distribution with a scale parameter of 2. When 

a Rayleigh is set with a shape parameter of 1 (! = 1, it is 

equal to a Chi-square distribution with a degree of freedom 2 

[32]. The probability density function is represented in [33]. 

 ���� = �
�� ��� 
− � ��

	���� (3) 

where � is the received envelope signals 

!	 is the variance of random multipath component 

D. Nakagami Distribution 

Nakagami distribution is a generalized way to model small-

scale fading for dense signal scatters in wireless signals. The 

Nakagami distribution is given by [28]. 

 ���� = 	#$

%�#�&$ ��	#������ 
− �#��

& �� (4) 

where m is the shape parameter 

� is the received envelope signals 

' is the scale parameter 

( is the gamma function 

E. Weibull distribution 

Weibull distribution is another useful tool to characterize 

outdoor multipath fading in wireless communication. The 

Weibull distribution is expressed in [30]. 

 ���� = ). +. �,�����-−). �,. (5) 

where a is the scale parameter 

b is the shape parameter 

F. Lognormal distribution 

In probability theory, a lognormal is a continuous 

probability distribution of a random variable whose logarithm 
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is normally distributed. A major difference is in its shape, the 

normal distribution is symmetrical whereas the lognormal 

distribution is not. Lognormal distribution can be expressed 

in [30]. 

 ���� = �
��√	
 ��� 
− �/01 �������

	�� � (6) 

where  2 is the mean or location parameter 

 ! is the standard deviation.  

 

All analytical measurements are made for links of 

transceivers. The receiver antenna's received signal strength 

(RSS) is measured in decibel units (dB). A total of thirteen 

pairs of links have been grouped into four categories, each 

representing the LOS and NLOS conditions. The first 
category that falls under LOS link is the obstructed link of the 

single tree category, which constitutes two pairs of 

transceivers. The second category under NLOS link is the the 

obstructed link of the row of trees with six pairs of 

transceivers. The third category representing the NLOS link 

is the obstructed link of a row of trees and roads with three 

pairs of transceivers. The last category that illustrates the 

NLOS link is the obstructed link of a row of trees, roads, and 

buildings, whereas this category has two pairs of transceivers.  

Descriptive statistics are used to describe the 

characteristics and parameters of the measured data [34], [35], 
and [36]. It is practically used to check the variables for any 

violation of the statistical techniques' assumptions [37]. Apart 

from that, descriptive statistics provide information about the 

scores' distribution on continuous variables.  

To obtain a statistical distribution, the statistical method of 

forecasting the received signal strength relies on measuring 

and averaging signal path loss for typical radio links. There 

are several procedures to verify the data distribution. As 

mentioned in [38], numerical methods, graphical methods 

(histogram and Q-Q plots), and formal normality test 

(Shapiro-Wilk) would be more stringent in addressing 

whether the data follows the normal probability distribution 
or well-known Gaussian distribution in the 

telecommunications field.  

A normality test determines whether the sample has been 

drawn from a normally distributed population and involves 

numerous statistical tests. According to [39], the normality 

test is supplementary to the graphical assessment such as 

Kolmogorov-Smirnov test, Lilliefors, Shapiro-Wilk test, 

Anderson Darling test, etc. Even though several prominent 

normality tests have been conducted in research, the Shapiro-

Wilk has been justified as the most powerful normality test 

[38].  
In the hypothesis testing procedure [40], there will be two 

assumptions to determine whether the data follows the normal 

distribution. These assumptions are typically known as 

hypothesis testing where: 

 H0 : the data is normally distributed  

 Ha : the data is not normally distributed.  

Note: null hypothesis is denoted as H0, and alternative 

hypothesis is denoted as Ha. 

Hence, if the p-value is less than the predefined 

significance level, as stated in [41], the null hypothesis is 

rejected, and there is evidence that the data tested are not 
normally distributed. Apart from findings in [42], typically 

Kolmogorov-Smirnov (KS) test and Shapiro-Wilk would 

depend on the data analysis's sample size. This KS test 

measures the largest discrepancy between the two 

distributions and computes the p-value, indicating the 

goodness of fit. 

It is essential to note that the method above provides 

indications or evidence of whether the data follows a 

Gaussian distribution [43]. In summary, a combination of 

visual inspection of histogram, Quantile-Quantile or Q-Q 

plots [44], a statistical test of goodness of fit and consideration 

of descriptive statistics can help assess whether the data 
follows a Gaussian distribution [43] and [45]. The Rayleigh 

distribution is generally used to model the magnitude of a 

vector whose components are independently and identically 

distributed Gaussian random variables [46]. In a Rayleigh 

distribution, the histogram exhibits a skewed shape, with a 

long tail on the right side. The density plot may resemble a 

smooth, decreasing curve. Rician distribution is commonly 

used to model the amplitude of a signal in a wireless 

communication system where there is a dominant line of sight 

component combined with scattered or reflected waves. In a 

Rician distribution, the data typically exhibits a peaked or 
bimodal shape, with a prominent peak at a non-zero value 

representing the data component.  

In order to analyse the characteristics of the signal, the 

measurement results are presented through descriptive 

analysis and graphical display. The hypothesis testing 

procedure is then performed to validate the analysis. Finally, 

the parameters of the statistical distribution that best fit the 

results are extracted. 

III. RESULTS AND DISCUSSION 

According to [47], the graphical distribution will contribute 

to the symmetric distribution if the mean value is equivalent 

to the median value. The symmetry shows that these two data 

sets' transceivers follow the Gaussian distribution.  

The descriptive statistics in Table 1 show that the mean and 

median value for LOS link (MA7_MA10 and K11_K28) of 

the single tree category is equivalent, indicating that the 

distribution's shape is normal curve or bell shape. This 

supports that the two links under single tree category follow 

the Gaussian distribution. For NLOS, under a row of trees 
category, three links; K01_K16, K11_K23 and K11_K24 

exhibit the normal shape of Gaussian distribution as they have 

the same mean and median value.  

On the contrary, links K01_K17, M01_M19 and L01_L34 

show that mean and median values are not equivalent. This 

reflects that these three links are not considered Gaussian 

distribution, which might lead to deploying other statistical 

distributions with different parameters and characteristics. 

For other categories in NLOS, only one pair of transceivers, 

link MA1_MA38 is said to follow the Gaussian distribution 

since the consistency value of mean and median leads to the 
bell-shape curve. Linking MA1_MA23 and MA1_M42 in a 

row of trees and road categories show the inconsistency value 

of mean and median; hence, it does not comply with the 

Gaussian distribution. The last category of a row of trees, 

roads, and buildings, shows that the K11_K26 link has a 

different value of mean and median, which tells us that it does 

not have the normal curve and does not follow the Gaussian 

curve, which contradicts link K11_K22. 
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Normalizing data from zero to one will follow the 

standardization of a normal curve that can fit the normal 

distribution. Considering that graphical displays are one of the 

visualization techniques to validate the data, graphical 

displays of every link are shown in the following diagrams. In 

Fig. 1(a), the LOS follows the Gaussian distribution for link 

MA7_MA10. It is proven by the Q-Q plot in Fig. 1 (b), which 

shows that the data points fall approximately along a straight 

line. Thus, this indicates that the data closely follows 

Gaussian distribution. 
In Fig. 2(a), the LOS shows that it does not follow the 

Gaussian distribution (as described by referring to the 

descriptive statistics table). Since the graph portrays few 

peaks and has a long tail skewed to the right of the graph in a 

decreasing curve, the suitable distribution that fits to this link 

K11_K28 is Rayleigh distribution. To support this statement, 

the Q-Q plot in Fig. 2 (b) shows that the data points do not fall 

approximately along a straight line. This characteristic does 

not meet the earlier assumption on the mean and median 

equivalency findings in Table 1. The existence of blockages 

leads to the propagation of radio waves and scattering and 

reflection. The environmental effect greatly impacts this 

channel of receiving antenna networks.  

In Fig. 3(a), Fig. 5(a), Fig. 6(a), and Fig. 8(a), the link 

K01_K16, K11_K23, K11_K24, and L01_L34 follows the 

Gaussian distribution since it shows the smooth curve in the 
PDF graph and the skewness is balanced on left and right. The 

Q-Q plot in Fig. 3(b), Fig. 5(b), Fig. 6(b), and Fig. 8(b) also 

shows that the data points fall approximately along a straight 

line; this indicates that the data closely follows Gaussian 

distribution. 

 

  
(a) (b) 

Fig. 1  (a). PDF graph (b) Probability plot for link MA7_MA10 LOS (Single tree category) 

 

 

 
(a) (b) 

Fig. 2  (a). PDF graph (b) Probability plot for link K11_K28 LOS (Single tree category) 
 

Link L01_L34, in the beginning, obtained almost 

equivalent values of mean and median, as shown in the 

descriptive statistics. However, it should be supported with 

these graphical diagrams. For this scenario, wave propagation 

attenuates when the signal travels from one point to another 

due to the wave traveling to multipath propagation. 

For NLOS link in Fig. 4(a), the link of K01_K17 follows a 

Rician distribution due to the bimodal shape. The Q-Q plot in 

Fig. 4(b) also shows that the data points fall approximately 

along a straight line, which later, we will consolidate the 

finding with access to the statistical goodness of fit test.  
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(a) (b) 

Fig. 3  (a). PDF graph (b) Probability plot for K01_K16 NLOS  (Row of trees category) 
 

  
(a) (b) 

Fig. 4  (a). PDF graph (b) Probability plot for link K01_K17 NLOS (Row of trees category) 
 

In Fig. 3(a), Fig. 5(a), Fig. 6(a), and Fig. 8(a), the link 

K01_K16, K11_K23, K11_K24 and L01_L34 follows the 

Gaussian distribution since it shows the smooth curve in the 

PDF graph and the skewness is balanced on left and right. The 
Q-Q plot in Fig. 3(b), Fig. 5(b), Fig. 6(b), and Fig. 8(b), also 

shows that the data points fall approximately along a straight 

line. This indicates that the data closely follows Gaussian 

distribution. 

Link L01_L34, in the beginning, obtained almost 

equivalent values of mean and median, as shown in the 

descriptive statistics. However, it should be supported with 

these graphical diagrams. For this scenario, wave propagation 

attenuates when the signal travels from one point to another 

due to the wave traveling to multipath propagation. 

For NLOS link in Fig. 4(a), the link of K01_K17 follows a 
Rician distribution due to the bimodal shape. The Q-Q plot in 

Fig. 4(b) also shows that the data points fall approximately 

along a straight line, which later, we will consolidate the 

finding with access to the statistical goodness of fit test. 

In Fig. 7(a), the NLOS link M01_M19 shows that it does 

not follow the Gaussian distribution (as described by referring 

to the descriptive statistics table). The decreasing curve of 

right skewness tells that this link best suits with Rayleigh 
distribution. On top of that, the Q-Q plot shows that the data 

points do not fall approximately along a straight line in Fig. 

7(b). The blockage could affect the received signal strength 

that can be scattered and reflected before the transmitter can 

reach the receiver. 

For NLOS link in Fig. 9(a) and Fig. 11(a), the link of 

MA1_MA23 and MA1_MA42 follows a Rician distribution 

due to the bimodal shape of the distribution. The Q-Q plot in 

Fig. 9(b) and Fig. 11(b) also shows that the data points fall 

approximately along a straight line, which later, we will 

validate the finding with access to statistical goodness of fit 
test. Fig. 10(a) shows that it follows the Gaussian distribution 

for link MA1_MA38. In addition, the Q-Q plot in Fig. 10(b) 

shows that the data points fall approximately along a straight 

line of the observed value. Thus, this implies that the data 

closely follows Gaussian distribution.  
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TABLE I 

DESCRIPTIVE STATISTICS SUMMARY FOR ALL LINKS 

 

 

 
(a) (b) 

 

Fig. 5  (a). PDF graph (b) Probability plot for link K11_K23 NLOS (Row of trees category 

 

 
 

(a) (b) 

 

Fig. 6  (a). PDF graph (b) Probability plot for link K11_K24 NLOS(Row of trees category) 

 

Category Single Tree Row of Trees Row of Trees and Road 
Row of Trees, 

Road and Building 

Links 
MA7_ 

MA10 

K11_ 

K28 

K01_ 

K16 

K01_ 

K17 

K11_ 

K23 

K11_ 

K24 

M01_ 

M19 

L01_ 

L34 

MA1_ 

MA23 

MA1_ 

MA38 

MA1_ 

M42 

K11_ 

K22 

K11_ 

K26 

Minimum -62.538 -84.784 -63.242 -75.811 -75.667 -93.500 -87.672 -61.329 -77.000 -72.634 -84.788 -86.347 -68.500 

Maximum -59.964 -62.800 -61.000 -74.470 -63.950 -84.000 -85.154 -59.403 -70.875 -67.979 -81.600 -82.000 -59.583 

Range 2.575 21.984 2.242 1.341 11.717 9.500 2.518 1.927 6.125 4.655 3.188 4.347 8.917 

1st Quartile -61.120 -83.518 -62.552 -75.212 -67.378 -87.375 -86.594 -60.407 -75.825 -70.211 -83.287 -84.865 -62.250 

Median -60.875 -82.133 -61.849 -74.941 -66.500 -87.019 -86.152 -60.238 -74.463 -69.758 -83.178 -84.170 -61.726 

3rd Quartile -60.605 -81.167 -61.299 -74.830 -65.815 -86.634 -85.879 -60.000 -74.067 -69.198 -83.040 -83.774 -61.122 

Mean -60.876 -82.199 -61.844 -74.922 -64.696 -87.067 -86.240 -60.263 -76.413 -69.761 -83.185 -84.178 -62.746 

Variance (n-1) 0.117 1.972 0.415 0.063 1.390 0.804 0.177 0.108 0.935 0.524 0.168 0.533 0.708 

Standard deviation 

(n-1) 0.341 1.404 0.645 0.252 1.179 0.896 0.420 0.328 0.967 0.724 0.410 0.730 0.841 

Skewness 

(Pearson) -0.300 0.782 -0.562 -0.685 -1.417 -1.944 -0.394 -0.606 -0.032 -0.570 0.885 -0.133 -1.742 

Kurtosis (Pearson) -0.258 2.820 -1.363 -0.590 3.883 5.572 -0.952 -0.270 -0.645 -0.197 1.665 -0.596 8.921 

Standard error of 

the mean 0.002 0.007 0.003 0.001 0.006 0.005 0.002 0.002 0.005 0.004 0.002 0.004 0.004 
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(a) (b) 

 

Fig. 7  (a). PDF graph (b) Probability plot for link M01_M19 NLOS (Row of trees category) 

 

 
 

(a) (b) 

 

Fig. 8 (a). PDF graph (b) Probability plot for link L01_L34 NLOS (Row of trees category) 

 

 

 
(a) (b) 

 

Fig. 9 (a). PDF graph (b) Probability plot for link MA1_MA23 NLOS (Row of trees and road category) 
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(a) (b) 

 

Fig. 10 (a). PDF graph (b) Probability plot for link MA1_MA38 NLOS (Row of trees and road category) 

 

 

 
(a) (b) 

 

Fig. 11 (a). PDF graph (b) Probability plot for link MA1_MA42 NLOS (Row of trees and road category 

 

 
(a) (b) 

 

Fig. 12 (a). PDF graph (b) Probability plot for link K11_K22 NLOS (Row of trees, road and building category) 
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(a) (b) 

 

Fig. 13 (a). PDF graph (b) Probability plot for link K11_K26 NLOS (Row of trees, road and building category) 

 

For NLOS link in Fig. 12(a) shows that it follows the 

Gaussian distribution for link K11_K22. In addition, the Q-Q 

plot in Fig. 12(b) shows that the data points fall approximately 

along a straight line of the observed value. Thus, this implies 

that the data closely follows Gaussian distribution. While in 

Fig. 13(a), the link of K11_K26 follows a Rician distribution 
due to the bimodal shape of the distribution. The Q-Q plot in 

Fig. 13(b) also shows that the data points fall approximately 

along a straight line, which later, we will validate the finding 

with access to statistical goodness of fit test. 

Table 2 shows the p-value of the normality test conducted 

on these thirteen obstructed links of LOS and NLOS. The 

normality test consists of the Shapiro-Wilk, AD or Anderson-

Darling, Lilliefors, and Jarque-Bera tests. Only six transceiver 

links give the p-value less than 0.0001, implying that it is less 

than the 0.05 significance level. We shall reject the null 

hypothesis and can conclude that the data do not follow the 

continuous probability of Gaussian distribution. The six links 
are K11_K28 from the single tree category, K01_K17, and 

M01_M19 from a row of trees category, MA1_MA23 and 

MA1_M42 from a row of trees and road category, and the last 

category from a row of trees, road, and building is link 

K11_K26.  

TABLE II 

P-VALUE OF NORMALITY TEST  

  Normality Test (p-value) 

Category Link Shapiro-Wilk Anderson-Darling Lilliefors Jarque-Bera 

Single tree MA7_MA10 0.0783 0.0831 0.0684 0.0673 
K11_K28 <0.0001 <0.0001 <0.0001 <0.0001 

Row of trees K01_K16 0.0881 0.0784 0.0888 0.081 
K01_K17 <0.0001 <0.0001 <0.0001 <0.0001 
K11_K23 0.0544 0.0842 0.0670 0.0883 
K11_K24 0.0515 0.0902 0.1009 0.2000 
M01_M19 <0.0001 <0.0001 <0.0001 <0.0001 

L01_L34 0.0698 0.0765 0.0575 0.0532 

Row of trees and road MA1_MA23 <0.0001 <0.0001 <0.0001 <0.0001 
MA1_MA38 0.0977 0.0925 0.0800 0.0810 
MA1_M42 <0.0001 <0.0001 <0.0001 <0.0001 

Row of trees, road and 
building 

K11_K22 0.0787 0.0786 0.1041 0.2012 
K11_K26 <0.0001 <0.0001 <0.0001 <0.0001 

TABLE III 

ESTIMATED PARAMETERS OF OBSTRUCTED LINKS FOR FOUR DIFFERENT CATEGORIES 

Category Link µ σ k Distribution 

Single tree MA7_MA10 0.478852   0.0362667    - Gaussian 
K11_K28 0.163992   0.125467   - Rayleigh 

Row of trees K01_K16 0.77452    0.140196 - Gaussian 
K01_K17 0.748924   0.042702   0.00435165    Rician 

K11_K23 0.786666   0.124406   - Gaussian 
K11_K24 0.695151 0.110552   - Gaussian 
M01_M19 0.29202   0.116698   - Rayleigh 
L01_L34 0.322032 0.108039 - Gaussian 

Row of trees and road MA1_MA23 0.924248   0.0241578   0.642315    Rician 
MA1_MA38 0.510358 0.0736887 - Gaussian 
MA1_M42 0.457837 0.179111 0.256189 Rician 

Row of trees, road and building K11_K22 0.60001 0.101755 - Gaussian 
K11_K26 0.03395   0.961345    0.79613 Rician 
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Radio waves can interfere with each other when multiple 

signals occupy the same frequency band or when reflected or 

diffracted waves arrive at the receiver at slightly different 

times. In short, this interference degrades the quality and 

reliability of wireless communications and is an important 

consideration in system design. The decision rule of the p-

value obtained is more than five percent of the significant 

level, suggesting that the null hypothesis is accepted [41]. It 

can be interpreted that the remainder of the links obey the 

Gaussian distribution. It is essential to note that maximum 
likelihood estimation or MLE assumes that the data are 

independent and identically distributed (i.i.d) and that the 

chosen probability distribution accurately represents the 

underlying data-generating process. The estimated 

parameters measure the probability of observing data under 

the assumed models. Table 3 presents the estimated parameter 

values and statistical distributions of LOS and NLOS 

channels. The data in Table 3 supports and consolidates the 

findings of the statistical distribution function. 

IV. CONCLUSION 

The link that follows the Gaussian distributions under LOS 

occurs for link MA7_MA10. For NLOS channels, which 

cover different categories of obstructed channels, constitute 

of six links that comply to the Gaussian are K01_K16, 

K11_K23, K11_K24, L01_L34, MA1_MA38 and K11_K22. 

The link K11_K28 under LOS category follows the Rayleigh 

distribution. As for NLOS network channels, only link 

M01_M19 obeys the Rayleigh distribution. The remaining 

links exhibit the Rician characteristics are K01_K17, 
MA1_MA23, MA1_M42, and K11_K26. In this study, the 

radio link of LOS and NLOS is measured and examined 

concerning how the propagation of 5.8GHz channel 

frequency affects the different categories of obstructed path. 

In view to the characteristics of the experimental 

measurement, a statistical model for LOS and NLOS is 

proposed to improve the accuracy concerning deterministic 

estimation. Approximation could be applied to other types of 

known LOS and NLOS probability functions and more 

statistical tests that enable the researcher to reach more 

quantitative results. 
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