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Abstract 
This paper presents a comprehensive review, modeling, simulation, and 
evaluation of multipath propagation mechanisms—reflection, scattering, 
diffraction, and fading—relevant to 5G communication, with a focus on typ-
ical Malaysian deployment conditions. Malaysia’s dense urban areas, mid-
rise concrete structures, and mixed building materials (reinforced concrete, 
glass, and metal cladding) create strong reflection and scattering environ-
ments, making accurate multipath modeling essential for 3.5 GHz networks. 
The study integrates established theoretical models with MATLAB simula-
tions to quantify the impact of each mechanism. Reflection and scattering 
losses are evaluated as functions of incidence and scattering angles, while 
diffraction loss is analyzed using the knife-edge model, where a Fresnel pa-
rameter of 3.74 yields a 24.3 dB loss. A three-ray Rayleigh fading model em-
bedded in an OFDM system is used to assess small-scale fading, revealing 
severe BER degradation and constellation distortion. The findings demon-
strate that multipath significantly affects link reliability under Malaysian 
propagation conditions and highlight the importance of precise modeling 
for network planning and optimization. 
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1. Introduction 

Multipath propagation occurs when transmitted RF signals reach the receiver 
through multiple paths created by reflection, diffraction, and scattering from ob-
stacles such as buildings, terrain, vehicles, and atmospheric conditions [1]. Instead 
of a single line-of-sight path, the receiver gets multiple copies of the signal with 
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different amplitudes, phases, delays, and angles of arrival, causing constructive 
and destructive interference [2]. 

Reflection occurs when waves strike smooth large surfaces, creating delayed 
replicas of the signal. Scattering happens when waves hit rough surfaces or small 
objects, spreading energy in many directions and introducing random variations. 
Diffraction allows signals to bend around edges or corners, enabling communica-
tion without direct LOS but adding delayed components. Combined, these effects 
cause fading, delay spread, and reduced signal quality, especially in urban and ter-
restrial environments [3]. 

Malaysia’s propagation environment exhibits several characteristics that make 
multipath modeling particularly important. Major cities such as Kuala Lumpur, 
Johor Bahru, and Penang contain dense clusters of mid-rise concrete buildings, 
reflective glass facades, narrow streets, and metallic signboards that intensify re-
flection and scattering [4]. Tropical weather introduces additional variability 
through humidity, rainfall, and foliage density, further affecting scattering and 
fading. These conditions justify the need to evaluate classical multipath mecha-
nisms at the 3.5 GHz band, which is the primary frequency allocated for 5G de-
ployment by MCMC. 

This work reviews, models, simulates, and evaluates multipath mechanisms—
reflection, scattering, diffraction, and fading—which define how mobile devices 
receive signals from base stations. With 5G adoption in Malaysia still at an early 
stage and limited simulation-based publications, understanding these multipath 
mechanisms is essential for improving 5G performance and supporting future de-
ployments. 

2. Multipath Mechanism 

5G networks use the 30 - 300 GHz mmWave spectrum for high-bandwidth ser-
vices, but high frequencies cause strong free-space path loss, limiting coverage and 
reliability [5]. Multipath propagation—via reflection, diffraction, and scattering—
degrades BER and SNR [6]. Measurements show more complex multipath at 
higher frequencies, with weaker diffraction and stronger specular reflections. 
These are modeled using ray tracing, hybrid deterministic-stochastic methods, 
and machine learning. Ray tracing for mmWave MIMO aligns well with measure-
ments, while deep-learning methods like ALISTA-Net improve channel estima-
tion, mitigate beam-squint, and enhance MIMO-OFDM and mixed-ADC system 
performance. 

Due to dynamic multipath, fast and slow fading still impact link stability. Miti-
gation techniques—MIMO diversity, adaptive equalization, OFDM, and intelli-
gent reflecting surfaces (IRS)—improve robustness, supported by hybrid deep-
learning models. Overall, precise multipath modeling remains crucial for optimiz-
ing mmWave 5G performance and maintaining stable high-rate communication. 
Researchers particularly highlight reflection, diffraction, and scattering as the key 
factors influencing 5G propagation [7] [8]. 
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2.1. Reflection 

Reflection drives multipath in wireless systems. When waves strike large sur-
faces—like buildings or the ground—they create additional paths that combine 
with the direct signal, causing interference. Reflection dominates indoor and ur-
ban environments, with material, geometry, and frequency affecting coefficients. 
At millimeter-wave and terahertz bands, reflections are directional, and surface 
roughness affects strength. Ray tracing, image theory, and Fresnel-based models 
analyze reflections, improving link reliability, antenna placement, and enabling 
MIMO, beamforming, and IRS. 

Balachandran [9] proposes a single-target tracking framework fusing direct and 
multipath radar measurements, using FIM and EKF to improve tracking accuracy 
and reduce RMSE despite uncertain surface geometry. Swathi [10] studies how 
specular and diffuse reflection coefficients affect GPS multipath errors, showing 
polarization and phase shifts depend on incidence angle and surface type. Parrish 
[11] attributes SPR in ATIR setups to Fano resonance, demonstrating that inter-
ference between discrete and continuous pathways explains asymmetric reflec-
tance more accurately than the Kretschmann-Raether model. 

2.2. Scattering 

Scattering occurs when waves strike irregular surfaces or particles, spreading en-
ergy and creating weak, randomly phased components that distort signals. Prom-
inent in urban, vegetated, and indoor environments, it increases at millimeter-
wave and terahertz frequencies. Channel models, ray tracing, Monte Carlo simu-
lations, and measurements capture its effects. Diversity reception, equalization, 
and beamforming help mitigate scattering’s impact on fading, delay spread, and 
system performance. 

Tang [12] used broadband FEKO simulations and RCS tests (8 - 12 GHz, 
mono-/bistatic) and proposed a low-scattering metal enclosure (conical/pyrami-
dal) that redirects target-ground reflections, reducing clutter by up to 20 dB (hor-
izontal) and 40 dB (vertical). It is more robust than polyurethane absorbers in rain 
and humidity. Suenobu [13] introduced a multipath-exploitation inverse-scatter-
ing method for NLOS imaging of PEC targets using linearized inverse scattering 
with physical-optics approximation and numerical Green’s functions in a T-junc-
tion. Verified by 3‑D EM simulations and anechoic-chamber tests, it accurately 
reconstructs hidden metallic plates. Li [14] enhanced ray tracing with a Monte 
Carlo diffuse-scattering module that launches one diffuse ray per interaction with 
Russian-roulette termination, providing unbiased estimates of infinite paths. 
Tested on synthetic rooms and DICHASUS hallways, it predicts dense multipath 
accurately with stable runtime and RMS delay-spread fidelity. 

2.3. Diffraction 

Diffraction bends radio waves around obstacles or through openings, allowing 
signals to reach beyond the line of sight. It is more pronounced at longer wave-
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lengths, enabling waves to bend around buildings or terrain more easily than 
higher-frequency signals, though it also spreads and weakens them. S. Rimac-
Drlje [15] modeled NLOS propagation in region P6 using the knife-edge diffrac-
tion model, treating the corner between P1 and P6 as the obstacle. Measurements 
confirmed good performance except deep within the NLOS zone. Zhang and Lim 
[16] applied the knife-edge model to propagation along antique shophouses in 
Penang, comparing flat, knife-edge, and square-pillar approximations, though 
limited by sparse measurements. Maohui [17] analyzed single and multiple knife-
edge scenarios using the Two-Way Finite Element-Based Parabolic Equation 
(2W-FEMPE) combined with 2WFSS, achieving closer agreement with real-world 
behavior than traditional PE methods. 

2.4. Fading 

Fading refers to fluctuations in signal strength caused by constructive and destruc-
tive interference. Multipath propagation is a key source, as signals arriving via 
different paths may strengthen or weaken the received signal. Major types include 
flat fading, frequency-selective fading, fast fading, and slow fading [18]. The ITU-
R P.530 model provides an improved empirical representation of flat fading in 
fixed wireless channels [19], using deep and shallow fade depths as performance 
metrics and its probability density function in Monte Carlo simulations. Alves and 
Alencar [20] showed that a short pulse transmitted through a multipath channel 
produces a train of pulses with varying amplitude, delay, and waveform. Fre-
quency-selective fading is more complex to model than flat fading due to its de-
pendence on bandwidth and delay spread. 

3. Multipath Mechanism Modeling 

The proposed models were evaluated based on 5G implementation in Malaysia as 
per guidelines and licensing by MCMC. Typical key parameters for 5G implemen-
tation are frequency at 3.5 GHz, height of the mobile receiver at 1.5 meters and 
transmitter height of 15 meters. Maximum distance between base station and mo-
bile receiver was set at 3 km for a maximum quality service. 

The knife-edge model was selected for diffraction analysis because it is the most 
common first-order approximation for urban obstacles like building edges and 
provides reliable loss estimates with low computational cost. For fading analysis, 
a three-ray Rayleigh model was used as it represents dominant effects in suburban 
and urban microcells, where signals arrive through direct, ground-reflected, and 
building-reflected paths. Together, these models balance realism and computa-
tional efficiency for 3.5 GHz 5G planning. 

3.1. Reflection 

Reflection is a dominant mechanism in multipath propagation, occurring when 
waves strike surfaces larger than the wavelength—such as buildings, walls, or the 
ground—and are redirected along multiple paths. This creates additional compo-
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nents with varying phases and delays, causing constructive or destructive inter-
ference. Reflected-wave behavior follows Fresnel’s equations, with the reflection 
coefficient determined by incidence angle, polarization, and the permittivity of 
the materials. 

3.2. Scattering Loss 

Scattering occurs when waves interact with irregular surfaces, objects, or particles, 
spreading energy in many directions and creating weak, randomly phased com-
ponents. These paths affect small-scale fading, delay spread, and angular disper-
sion, especially in urban, indoor, and vegetated environments. Combined with the 
direct path, they cause constructive and destructive interference, degrading signal 
quality. Scattering intensity depends on the size of irregularities relative to wave-
length, with Rayleigh scattering dominating when the particle size is much smaller 
than the wavelength (a << λ). 

3.3. Diffraction Loss Model 

The knife-edge diffraction model uses Fresnel diffraction to estimate signal loss 
from an obstruction. The loss is expressed via the Fresnel diffraction parameter 
(v), which depends on the obstacle height (h), distances from the transmitter (d1) 
and receiver (d2), and the signal wavelength. Based on the Huygens-Fresnel prin-
ciple, the edge is treated as a secondary source, and attenuation in the shadow 
region is computed using a Fresnel integral. In this setup, the obstacle height is 
20 m (with the base station antenna at 15 m), the distance to the transmitter is 
2 km, and to the receiver is 1 km. 

3.4. Fading Loss Model 

Fading loss is modeled using a 5G-like OFDM system at 3.5 GHz with a 100 Mbps 
data rate. Rayleigh fading is employed due to its common use. The OFDM system 
has 256 subcarriers, 80% for data and the rest as guard bands, with a 32-sample 
cyclic prefix to mitigate ISI. The channel follows a three-ray Rayleigh model, with 
each path having distinct delay and power to represent realistic 5G multipath. 
AWGN is added using a specified Eb/N0 to simulate receiver noise. At the receiver, 
the cyclic prefix is removed, FFT converts the signal to the frequency domain, and 
data subcarriers are demodulated using 16-QAM. The fading loss was modeled 
using a three-ray Rayleigh channel, where each path is assigned a distinct delay 
and relative average power to reflect realistic 5G multipath conditions. 

4. Results and Discussion 

This section presents results assessing multipath loss under varying parameters. 
Simulations were conducted in MATLAB, with data visualized graphically and 
tabulated where necessary. The proposed model was evaluated for 5G implemen-
tation in Malaysia, with key parameters including a 3.5 GHz frequency, mobile 
receiver height of 1.5 m, and transmitter height of 15 m. Additional model-specific 
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parameters are also provided. 

4.1. Reflection Model Analysis 

Figure 1 shows the Reflection Loss (in dB) across various reflection angles (θ), 
obtained from MATLAB simulations. At a 60˚ incidence, L is approximately –6.02 
dB at 3.5 GHz, within the 5G band. The loss reflects partial power attenuation 
from surface interactions, increasing at higher incidence angles due to air-surface 
impedance mismatch, which enhances signal attenuation and phase changes. 

 

 
Figure 1. Reflection graph. 

4.2. Scatterings Loss Analysis 

Figure 2 shows Scattering Loss (Ls) in dB versus scattering angle (θ) from 
MATLAB simulations. At 3.14 rad (180˚), L is –9.92 dB at 3.5 GHz (5G). 

 

 
Figure 2. Scattering graph. 

4.3. Knife-Edge Diffraction Analysis 

Figure 3(a) shows the relationship between heights of the obstacle to the Fresnel 
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Diffraction Parameter. For obstacle with 20 meters of height, the value of Fresnel 
Diffraction Parameter is 3.74166. From the simulation result, the sampling rate is 
31.37 MHz and the Bit Error Rate (BER) = 4.98672e–01 (203,458 errors out of 
408,000 bits). Figure 3(b) shows the Diffraction Loss in dB over different Fresnel 
Diffraction Parameter using model simulated by MATLAB software. Value of 
Fresnel Diffraction Parameter (v) is 3.74 and Knife-Edge Diffraction Loss (Ld) is 
24.30 dB at the frequency 3.5 GHz for 5G implementation. A diffraction loss of 
24.3 dB is significant and would noticeably degrade received power in an urban 
5G network. For network planners, such a loss indicates that a base station signal 
cannot reliably bend around obstacles of comparable height unless additional sup-
port such as repeaters, denser small-cell placement, or beam-steering solutions is 
introduced. In Malaysian cities with closely spaced buildings, this level of attenu-
ation highlights the need for careful site planning to maintain coverage continuity. 

 

 
(a) 

 
(b) 

Figure 3. (a) Fresnel diffraction parameter over obstacle height, (b) 
Knife-Edge diffraction loss. 
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4.4. Fading Loss Analysis 

From the OFDM fading simulation using the three-ray Rayleigh model, the re-
sulting Bit Error Rate (BER) is 4.98672e–01 (203,458 errors out of 408,000 bits) at 
the selected SNR level. This confirms the severe degradation caused by multipath 
fading. Figure 4(a) shows that the Rayleigh Channel Frequency response with 
deep notches indicates multipath fading pattern. Figure 4(b) shows the output 
16-QAM constellation which was distorted by fading. 

 

 
(a) 

 
(b) 

Figure 4. (a) Rayleigh channel frequency response, (b) Received 16-QAM symbols. 
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5. Conclusion 

The design and simulation of multipath propagation mechanisms using MATLAB 
demonstrate its effectiveness as a valuable tool for modeling and analyzing wire-
less propagation and loss characteristics. MATLAB remains a valuable tool for 
developing propagation and loss models for engineers. Researchers continue to 
improve traditional models as mobile spectrum demands grow. Simulation results 
confirm that multipath effects significantly impact received power in 5G environ-
ments. Reflection and diffraction dominate large-scale fading, while Rayleigh fad-
ing governs small-scale variations. MATLAB modeling effectively supports both 
propagation prediction and educational understanding. This study demonstrates 
how multipath mechanisms—reflection, scattering, diffraction, and fading—af-
fect signal strength and link reliability in 5G systems operating at 3.5 GHz under 
Malaysian propagation conditions. The modeling and simulation results provide 
insight into large-scale effects (reflection and diffraction) as well as small-scale 
fading behavior within an OFDM system. The findings reinforce the importance 
of accurate multipath characterization for effective 5G network design, cell plan-
ning, and optimization. 

Acknowledgements 

The authors would like to thank Faculty of Electronics and Computer Technology 
and Engineering (FTKEK), Universiti Teknikal Malaysia Melaka (UTeM), Melaka, 
Malaysia for supportive work in obtaining the information and materials in the 
development for our work. Thanks to Centre for Research and Innovation Man-
agement of Universiti Teknikal Malaysia Melaka (CRIM-UTeM) and the Ministry 
of Higher Education (MoHE), Government of Malaysia. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

References 
[1] Liu, C., Liu, W. and Huang, Y. (2025). Ray Tracing and Measurement Study of Mul-

tipath Propagation for RSSI-Based Localization. 2025 IEEE MTT-S International Mi-
crowave Workshop Series on Advanced Materials and Processes for RF and THz Ap-
plications (IMWS-AMP), Wuxi, 23-26 July 2025, 1-3.  
https://doi.org/10.1109/imws-amp66175.2025.11136182 

[2] Erunkulu, O.O., Gwebu, T.I., Zungeru, A.M., Lebekwe, C. and Modisa, M. (2023) 
Propagation Channel Characterization for Mobile Communication Based on Meas-
urement Campaign and Simulation. Results in Engineering, 20, Article ID: 101620.  
https://doi.org/10.1016/j.rineng.2023.101620 

[3] Ramadhani, F.Z., Pramudita, A.A. and Natali, Y. (2025). Design of Circular Patch 
Microstrip MIMO Antenna at 3.5 GHz for 5G Base Station. 2025 IEEE International 
Conference on Networking, Intelligent Systems, and IoT (ICONS-IoT), Bandung, 26-
28 August 2025, 30-35. https://doi.org/10.1109/icons-iot65216.2025.11211333 

[4] Budalal, A.A., Rafiqul, I.M., Habaebi, M.H. and Rahman, T.A. (2019) The Effects of 

https://doi.org/10.4236/jpee.2025.1312008
https://doi.org/10.1109/imws-amp66175.2025.11136182
https://doi.org/10.1016/j.rineng.2023.101620
https://doi.org/10.1109/icons-iot65216.2025.11211333


B. H. Ahmad et al. 
 

 

DOI: 10.4236/jpee.2025.1312008 112 Journal of Power and Energy Engineering 
 

Rain Fade on Millimetre Wave Channel in Tropical Climate. Bulletin of Electrical 
Engineering and Informatics, 8, 653-664. https://doi.org/10.11591/eei.v8i2.1487 

[5] Obeidat, H. (2024) Investigations on Millimeter-Wave Indoor Channel Simulations 
for 5G Networks. Applied Sciences, 14, Article 8972.  
https://doi.org/10.3390/app14198972 

[6] Di, J., Yuan, Z., Lyv, Y., Tan, R. and Fan, W. (2025) Ray Tracing Simulation and 
Experimental Validation for Millimeter-Wave Massive MIMO Systems. International 
Journal of Microwave and Wireless Technologies, 17, 794-803.  
https://doi.org/10.1017/s1759078725000042 

[7] Ahamed, M.M. and Faruque, S. (2016) Propagation Factors Affecting the Perfor-
mance of 5G Millimeter Wave Radio Channel. 2016 IEEE International Conference 
on Electro Information Technology (EIT), Grand Forks, 19-21 May 2016, 728-733.  
https://doi.org/10.1109/eit.2016.7535329 

[8] Al-Saman, A., Cheffena, M., Elijah, O., Al-Gumaei, Y.A., Abdul Rahim, S.K. and Al-
Hadhrami, T. (2021) Survey of Millimeter-Wave Propagation Measurements and 
Models in Indoor Environments. Electronics, 10, Article 1653.  
https://doi.org/10.3390/electronics10141653 

[9] Balachandran, A. and Tharmarasa, R. (2021) Observability Analysis of Multipath As-
sisted Target Tracking with Unknown Reflection Surface. 2021 IEEE 24th Interna-
tional Conference on Information Fusion (FUSION), Sun City, 1-4 November 2021, 
1-8. https://doi.org/10.23919/fusion49465.2021.9626858 

[10] Swathi, N., Shaik, M.F. and Srilatha Indira Dutt, V.B.S. (2021) Analysis of Reflection 
Coefficients Impact on Multipath Error. 2021 7th International Conference on Ad-
vanced Computing and Communication Systems (ICACCS), Coimbatore, 19-20 March 
2021, 179-182. https://doi.org/10.1109/icaccs51430.2021.9442008 

[11] Parrish, T. and Yang, W. (2020) Surface Plasmonic Resonance: The Underlying Fano 
Resonance Mechanism for the Attenuated Total Internal Reflection (ATIR). 2020 
SoutheastCon, Raleigh, 28-29 March 2020, 1-4.  
https://doi.org/10.1109/southeastcon44009.2020.9249718 

[12] Tang, L., Lv, M., Zhang, Y. and Feng, X. (2025) A Method for Multipath Clutter Sup-
pression in Outdoor Fields Based on Low-Scattering Enclosures. 2025 7th Interna-
tional Conference on Electronics and Communication, Network and Computer 
Technology (ECNCT), Guangzhou, 18-20 July 2025, 170-174.  
https://doi.org/10.1109/ecnct66493.2025.11172577 

[13] Suenobu, H., Kidera, S., Nakanishi, T., Kobayashi, R., Nishioka, Y. and Inasawa, Y. 
(2025) Multipath Exploitation-Based Linearized Inverse Scattering Method for Non-
Line-Of-Sight Indoor Imaging of PEC Objects. IEEE Journal of Selected Topics in 
Applied Earth Observations and Remote Sensing, 18, 6694-6709.  
https://doi.org/10.1109/jstars.2025.3537181 

[14] Li, Y., Yang, L. and Lin, H. (2025) Ray Tracing Augmented with Monte Carlo Diffuse 
Scattering for Dense Multipath Components Simulation. IEEE Antennas and Wire-
less Propagation Letters. https://doi.org/10.1109/lawp.2025.3615633 

[15] Rimac-Drlje, S., Rupčić, S., Keser, T., Aleksi, I., Kovačević, I., Miling, R., et al. (2023) 
Propagation of Radio Waves in Wine Cellars. 2023 30th International Conference on 
Systems, Signals and Image Processing (IWSSIP), Ohrid, 27-29 June 2023, 1-5.  
https://doi.org/10.1109/iwssip58668.2023.10180275 

[16] Zhang, Y. and Lim, S.Y. (2020) Radio Propagation Modelling of Antique Shophouses 
in Malaysia. 2020 IEEE International RF and Microwave Conference (RFM), Kuala 
Lumpur, 14-16 December 2020, 1-4. https://doi.org/10.1109/rfm50841.2020.9344747 

https://doi.org/10.4236/jpee.2025.1312008
https://doi.org/10.11591/eei.v8i2.1487
https://doi.org/10.3390/app14198972
https://doi.org/10.1017/s1759078725000042
https://doi.org/10.1109/eit.2016.7535329
https://doi.org/10.3390/electronics10141653
https://doi.org/10.23919/fusion49465.2021.9626858
https://doi.org/10.1109/icaccs51430.2021.9442008
https://doi.org/10.1109/southeastcon44009.2020.9249718
https://doi.org/10.1109/ecnct66493.2025.11172577
https://doi.org/10.1109/jstars.2025.3537181
https://doi.org/10.1109/lawp.2025.3615633
https://doi.org/10.1109/iwssip58668.2023.10180275
https://doi.org/10.1109/rfm50841.2020.9344747


B. H. Ahmad et al. 
 

 

DOI: 10.4236/jpee.2025.1312008 113 Journal of Power and Energy Engineering 
 

[17] Li, M., Guo, L. and Wei, Y. (2024) The Simulation of Radio Wave Propagation in 
Single/Multi-Knife-Edge Scenario with Two-Way Parabolic Equation. 2024 Interna-
tional Applied Computational Electromagnetics Society Symposium (ACES-China), 
Xi’an, 16-19 August 2024, 1-5.  
https://doi.org/10.1109/aces-china62474.2024.10699957 

[18] Kaur, T., Singh, J. and Sharma, A. (2017) Simulative Analysis of Rayleigh and Rician 
Fading Channel Model and Its Mitigation. 2017 8th International Conference on Com-
puting, Communication and Networking Technologies (ICCCNT), Delhi, 3-5 July 
2017, 1-6. https://doi.org/10.1109/icccnt.2017.8204186 

[19] Mohajer, M., Khosravi, R. and Khabiri, M. (2006) Flat Fading Modeling in Fixed Mi-
crowave Radio Links Based on ITU-R P. 530-11. 2006 International Conference on 
Microwaves, Radar & Wireless Communications, Krakow, 22-24 May 2006, 423-426.  
https://doi.org/10.1109/MIKON.2006.4345207 

[20] Alves, M.J.L. and de Alencar, M.S. (2007) Propagation of Stochastic Signals in a Ran-
dom Medium. 2007 International Symposium on Signals, Systems and Electronics, 
Montreal, 30 July-2 August 2007, 303-306.  
https://doi.org/10.1109/issse.2007.4294473 

https://doi.org/10.4236/jpee.2025.1312008
https://doi.org/10.1109/aces-china62474.2024.10699957
https://doi.org/10.1109/icccnt.2017.8204186
https://doi.org/10.1109/MIKON.2006.4345207
https://doi.org/10.1109/issse.2007.4294473

	Evaluation of Multipath Mechanism Modeling of Reflection, Scattering Diffraction and Fading
	Abstract
	Keywords
	1. Introduction
	2. Multipath Mechanism
	2.1. Reflection
	2.2. Scattering
	2.3. Diffraction
	2.4. Fading

	3. Multipath Mechanism Modeling
	3.1. Reflection
	3.2. Scattering Loss
	3.3. Diffraction Loss Model
	3.4. Fading Loss Model

	4. Results and Discussion
	4.1. Reflection Model Analysis
	4.2. Scatterings Loss Analysis
	4.3. Knife-Edge Diffraction Analysis
	4.4. Fading Loss Analysis

	5. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

