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Abstract

In recent days Internet of Things and 5G network connection are complement to each other. The 5G networks would surpass 4GLTE, 4G,
3G and the other networks we used. It has become a boon for the end users and corporate due to its architecture to handle the heavy data
traffic of connected smart devices and large amount of smart phone users worldwide. 5G devices should support longer battery and avail-
able at low cost and consume less energy. Some smart phones have ability to charge wirelessly through inductive coupling between base
and the phone. In advanced options for charging IoT devices Wireless deportation technology is integrated. To curb network congestion in
denser areas and to operate at higher data rates in Ka band applications this research paper analyzes the impact of WR-28 Waveguide
Diplexer to improve network frequency spectrum around 30GHz for 10T devices in cloud services. The design simulation and modeling

are implemented by using Antenna Magus version 5.5 Software.
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1. Introduction

An ideal wireless network is needed to manage all 10T devices in
cloud. To design an ideal network an RF engineer should consider
the features such as; the data would download at ultra faster rate,
connecting devices pervasively anywhere in the cloud. The smart
phones should support the features such as no dropped calls, deliver
all the messages or opening a webpage at no time. Currently, our
devices cannot download the required amount of data from internet
at optimum speed due to heavy trafficking and network congestion
[1]. Nowadays the wireless networks possess a frequency spectrum
of 1 GHz to 3 GHz. This problem challenges can be handled by
improving the network frequency spectrum [2]. The necessary data
rate is provided by the service providers in order to equate the
download speeds. 5G has to operate at a frequency above 6 GHz.
The network has a capacity to operate up to 100 GHz.

In denser network, the hardware should maintain extra capacity
with wider bandwidths facility. For a mobile communication net-
work the frequency of 30 GHz is mandatory. To facilitate the net-
work during any emergency situations such as tremor or any natural
disasters the frequency range of around 100GHz helps us to sort any
problems. This extra complementary frequency range provides the
emergency service to remote areas extensively [3]. To satisfy all
these demands a diplexer waveguide is needed for wider network
for all 10T devices connected ubiquitously.

2. Working principle

A diplexer is a physical device used in 5G mobile systems, which
plays an important role in improving network frequency spectrum
[5]. The property of diplexer is it can combine or split the signals
into two frequency bands at different ranges using a simplified 2D
geometry. The diplexer can receive a signal and transmits a signal

at lower and higher frequency respectively. The characteristics of
diplexer are predicted by S-parameters and electric fields (emw).
To foster an efficient network frequency spectrum the WR-28
waveguide diplexer model is used. It is used for Ka-band applica-
tion [5] [7]. The lower band of 28 GHz (left) and upper band pass
of 30.4 GHz (right) are calibrated to operate a diplexer effectively.

3. Proposed model

The waveguide model is considered only for dominant TE1 mode.
The width of the 2D waveguide is 0.28 inches. The length of the
longer side of a WR-28 waveguide aperture is 0.28 inches. The cut-
off frequency of the dominant mode is 21.08 GHz.

There are two cavities working as band pass structures between the
input and each output port that is connected with irises. Copper is
used to model the waveguides, cavities and irises. Impedance
Boundary condition with finite conductivity is maintained to eval-
uate loss at a high frequency range and the inside of the waveguide
is filled with air. A port boundary condition is applied with rectan-
gular TE1 mode, at each end of the waveguide. One port is excited
to observe the S-parameters. The Table 1 shows the parameters
used to design WR-28 Waveguide Diplexer.
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Fig. 1: 2D Layout of the Diplexer Composed of 3-Port Waveguide Struc-
tures.

Table 1: Design Parameters of WR-28 Waveguide Diplexer
Design Parameters Design Measurements

Cut off Frequency 21.08 GHz
Waveguide Width 0.28 inches
Waveguide aperture 0.28 inches

S Parameter S11

Lower to upper pass band 28GHz to 30.4GHz
Port Dominant mode Rectangular TE1 mode
Insertion Loss 0.1dB

4. Simulation results of WR-28 waveguide di-
plexer

The best method to evaluate a diplexer design is by simulation. The
simulation can provide the operating range and proper alignment of
diplexer at concurrent iterations. The simulation shows that the in-
put power of 5G network with distributive nature and independent
coupling at each pass band frequency.
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Fig. 2: A Simulated Waveguide Diplexer with Insertion Loss in Each Pass-
band of 0.1 Db.

To simulate the lower passband is set around 28 GHz and the upper
passband is set around 30.4 GHz. To have finite conductivity in

copper walls the insertion loss in each passband is maintained about
0.1 dB. In Fig 2, the E-field norm is visualized for each pass band.
The figure represents the input power at each passband is not split
into two output ports, they are distributed independently without
being coupled to the other port.

The E-field norm is visualized at the last frequency, which is out of
the pass band. The plot shows that the input wave does not propa-
gate to any of the output ports. Fig .3 shows the S-parameter plot of
the lower and upper pass band of the diplexer. The isolation prop-
erties between two output ports are obtained by exciting port 2 or 3
only.
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Fig. 3: S-Parameter Plot of the Lower and Upper Pass Band of the Diplexer.

Table 2: Comparison Table of Various S Parameters with Respect to Its
Operating Frequency (GHZ) of Diplexer.
S parameter (in dB) Operating frequency ( GHz)

S11 28-30.4 passband
S21 27.6 -28.2 passhand
S31 30.2 -30.8 passhand
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Fig. 4: Smith Plot (Emw)—Reercfion Graph for S-Parameters (S11) of 2
Ports in Waveguides in Ghz Frequency.

From Fig 4 the result analysis for lower and upper pass band is ob-
tained from the model window builder. The smith Plot shows the
port outputs at S11 by selecting parameter value (freq (GHz)) with
respect to Electric field (emw)

5. Conclusion

The arrival of 5G networks ensures that we are progressing towards
reliable and faster wireless network compatible to all end users. The
proposed work addresses the Waveguide diplexer can foster the
high efficient network frequency spectrum in 10T devices. The An-
tenna magus software tool helps to accelerate the diplexer design
and modeling process. The best S parameter configuration is exam-
ined at S11 with a frequency range of 28 to 30.4 GHz. In future, we
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can increase the Frequency spectrum using Phase progression tech-
nology [8] to use in various applications at wide range of frequen-

cies.
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