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*e Narrow Band-Internet of *ings (NB-IoT) is a wideband radio technology developed for the Internet of *ings that enables
smoother- and farther-reaching connectivity between IoT devices. In addition to traditional network optimization devices,
Bluetooth andWi-Fi, its virtue is low cost, and it consumes less energy and has high coverage and extended battery life. In order to
secure the balance of task execution latency across NB-IoTdevices, in this research work, we design a handheld NB-IoT wireless
communication device. Furthermore, we provide realistic resource-sharing methods between multimedia and sensor data in NB-
IoT wireless deployment by our accurate analytical methodology. In addition, we have considerably enhanced technology for
gathering Big Data from several scattered sources, in combination with advancements in big data processing methodologies. *e
proposed handheld terminal has a wide variety of commercial applications in intelligent manufacturing and smart parking.
Simulation outcomes illustrate the benefits of our handheld terminal, which provides practical solutions for network optimization,
improving market share and penetration rate.

1. Introduction

*e Internet of *ings is a new technology in the world of
telecommunications. *e Internet of *ings (IoT) is a
network of physical items or things integrated with software,
electronics, sensors, and connections, allowing them to at-
tain better value and service by communicating information
with suppliers, operators, and other smart devices [1].
Various IoT-based applications have emerged in recent
years due to the fast growth of IoT technology in the do-
mestic and industry.*e overall revenue of the domestic IoT
industry [2, 3] has exceeded 30 trillion yuan in 2018–2020.
*ese include smart city, smart metering, health monitoring,
automatic driving, smart manufacturing, and many others
[4]. *e proportion of IoT technology used in the industry
also continues to increase every year. It has entered many
sectors, including application in manufacturing [5], trans-
portation and logistics [6], health care [7, 8], consumer
electronics [9], retail [10, 11], and automobile [12]. Mainly,

the data collection and processing unit producing new
captors is responsible for the study of the IoT-enabled
gadgets. However, it generally does not affect the network
that integrates IoT devices into the Internet simply by using
current computer network solutions such as WIFI or
Bluetooth. *ese computer networking devices have not
even been meant to be small computers for low-power
devices such as remote sensors [13].

Narrowband IoT (NB-IoT) based on a cellular network
has become a new communication option with several
advantages for the Internet of *ings. For instance, it is
covered by a huge and profound 20 dB+, a small power
consumption, a cheap cost, and wide connection, i.e., 50 K
user capacity/200KHz cell [14]. NB-IoT technology is in full
swing in the overall area of network development, and
demand for network optimization will continue to increase.
*e present network improvements for NB-IoTare based on
a PC page of + ATU. ATU is a device of a schoolbag size.
ATU completes the acquisition and completion of the ATU
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collection of the reporting NB-IoT data analyses and asso-
ciated duties of the NB-IoTnetwork signal network terminal.
In practice, there are several problems for the present NB-
IoT network optimization equipment. Firstly, poor porta-
bility is required, i.e., network optimization, which is un-
comfortable to use for testing using the PC+ATU. Second,
short test time, i.e., PC+ATU, is driven by inbuilt inverters,
which are quite powerful. Moreover, several special resource
management-related issues are posed by collecting such
heterogeneous big data, where reliable data streams play a
significant role [15].

In this research, we aim to overcome this problem by
providing an analytical framework for predicting the per-
formance of the heterogeneous gathering of data across a
handheld NB-IoT terminal. We have developed a handheld
NB-IoT-based information management solution for tra-
ditional devices to solve the existing challenges of device
administration. *e proposed handheld NB-IoT enhanced
management efficiency by collecting information, enabling
real-time perception, accurate placement, and periodic in-
formation gathering and updating to identify each control of
devices uniquely. Using the transparent CDMA baseband
decoding capabilities, the suggested system may perform
active performance testing while concurrently obtaining
user and signal data. We subsequently used this tool to
investigate the everyday operations of a handheld NB-IoT
network from the standpoint of site verification and network
maintenance.

*e rest of the paper is organized as follows: In Section 2,
a proposed system model design of the NB-IoT system is
outlined. *e communication process analysis is conducted
in Section 3. *e structure design of NB-IoT wireless
communication equipment is further summarized in Section
4. *e structure and big data evaluation are discussed in
Sections 5 and 6, concluding the paper with summary and
future research directions.

2. Proposed System Design

*is section introduces the proposed system design, i.e.,
handheld NB-IoT wireless communication terminal device,
to address flaws in present technologies. *rough research
on the device, terminal, and medium, it can emphasize its
mobility, small size, low power consumption, and complete
the optimization of the NB-IoT network by utilizing the
handheld terminal. *e system design framework is shown
in Figure 1.

Handheld NB-IoT wireless communication equipment
includes an NB-IoT antenna to collect NB-IoT wireless
signals and transmit them to the NB-IoT communication
module [16]. *e NB-IoT communication module receives
the NB-IoT wireless signal. It conducts demodulation,
downconversion, signaling reading, and network optimi-
zation on the NB-IoTwireless signal to obtain the processing
data. It sends the processing data to the client. *e com-
munication driver module of the client realizes the com-
munication between the client and the NB-IoT
communication module [17]. *e client TCP/IP protocol
stack module receives and processes the data and maps it

into the network card device, so that the handheld terminal
can recognize and realize the network transmission of data.
*e device block diagram of the handheld NB-IoT network
optimization system is shown in Figure 2. In Figure 2, 1
refers to the NB-IoT wireless communication device, and 2
refers to the handheld terminal.

Traditional PC +ATUdevices are built onWindows, and
peripheral ATU devices provide acquisition signaling data to
the PC over the USB interface. Each ATU module requires
installing the matching driver and Windows application
program on the Windows system, which is hard to use. *e
peripheral driver is not available for the Android system,
which runs on portable terminals. Due to the operating
system’s security protection, the operating system cannot
finish the interaction with the external user’s USB devices
when the handheld terminal communicates and interacts
with the peripheral user-defined USB devices. As a result, we
isolate the USB Core driver for the operating system and
write it to the client directly.*e application software is used
to finish the installation and registration of the USB Core
driver, allowing data connection between the portable ter-
minal and our NB-IoT communication module [18, 19].

*e data is received and processed by the client TCP/IP
protocol stack module. It maps it into a network card device
that the portable terminal recognizes and enables data
transmission over the network. To be more explicit, the
typical PC+ATU needs to map the NB-IoT module into a
network card device because of Windows’ open interface.
*e Windows system can recognize and transfer data using
the TCP/IP stack associated with the Windows system [20].
However, due to handset operating system security pro-
tection, special USB device drivers cannot register directly to
the handset operating system. NB-IoT communication
module cannot provide a normal mapping into the oper-
ating system. To identify the network adapter device, the
operating system with TCP/IP protocol stack cannot be
used. *erefore, handheld terminals in the client used TCP/
IP protocol stack [21–23].

3. Communication Process Analysis

*e communication standard for NB-IoT is intended to
enable IoT devices to function over carrier networks in an
underused “guard band” between LTE or independently of
an existing Global System for Mobile (GSM) communica-
tion carrier wave. NB-IoTcommunication analysis performs
the following several steps of the process. Firstly, the NB-IoT
antenna collects NB-IoTwireless signals and transmits them
to the NB-IoT communication module [24]. *e NB-IoT
communication module receives the NB-IoTwireless signal.
It conducts demodulation, downconversion, signaling
reading, and network optimization on the NB-IoT wireless
signal. NB-IoT obtains the processing data and sends the
processing data to the client through the data interface.
Secondly, the data interface is arranged at the bottom of the
back cover.*e back cover can be disassembled and installed
on the back of the handheld terminal through its data in-
terface plugged into the data interface of the handheld
terminal. *irdly, the back cover is also provided with a
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lithium battery, electrically connected with the NB-IoT
communication module, NB-IoT antenna, and data inter-
face. Finally, a charging port is arranged near the position of
the lithium battery on the back cover, and a charging circuit
is arranged on the back cover. *e charging port is elec-
trically connected with the input end of the charging circuit,
and the output end of the charging circuit is electrically
connected with the lithium battery.

4. Structure Design of NB-IoT Wireless
Communication Equipment

In this section, the structure of your NB-IoT terminal fre-
quently references LTE-M for context, in part because the
NB-IoT architecture is quite similar to the LTE-M design.
NB-IoT requires a lower bandwidth channel (200 kHz vs.
1.4MHz), and devices can operate in nontraditional bands
such as LTE security channels. *e schematic diagram of the

NB-IoT wireless communication device installed on the
handheld terminal is shown in Figure 3. Handheld NB-IoT
wireless communication equipment is added on the rear
cover 1. NB-IoT communication module 11, NB-IoT an-
tenna 12, and data interface 13 are installed on the rear cover
[13, 25]. NB-IoT antenna 12 is used to collect NB-IoT
wireless signals and transmit them to NB-IoT communi-
cation module 11. *e NB-IoT Communication Module 11
receives the NB-IoT wireless signal. It conducts demodu-
lation, downconversion, signaling reading, and network
optimization on the NB-IoT wireless signal to obtain the
processing data and sends the processing data to the client
through the data interface; the data interface 13 is arranged
at the bottom of the back cover 1, and the back cover 1 can be
disassembled and installed on the back of the handheld
terminal 2 by plugging the data interface 13 into the data
interface of the handheld terminal 2.

*e handheld NB-IoT wireless communication device is
installed on a handheld terminal through a data interface
when used.*e NB-IoTnetwork optimization test is realized
by combining and matching the wireless communication
module of the handheld terminal NB-IoT.*e data interface
of the handheld terminal (USB interface or Type C interface)
is connected with the NB-IoT communication module. NB-
IoT communication module completes the acquisition of
NB-IoT network signals [26]. Handheld terminal is used to
complete NB-IoT wireless communication module data
analysis and related tasks. *e rear cover is also provided
with lithium battery 14, electrically connected with NB-IoT
communication module 11, NB-IoT antenna 12, and data
interface 13. Lithium-ion batteries power electronic devices.
*e rear cover 1 is provided with a charging port 15 near the
lithium battery 14, and the rear cover 1 is also provided with
a charging circuit.*e charging port is electrically connected
with the input end of the charging circuit, and the output
end of the charging circuit is electrically connected with the
lithium battery. *e handheld NB-IoT wireless communi-
cation device can be directly charged to the lithium battery.
*e rear cover includes a backplate; the bottom edge of the
backplate is provided with a base 16, and the base 16 is
provided with a mounting surface perpendicular to the
backplate. *e data interface is vertically arranged on the
mounting surface of the backplate [20].

Handheld
terminals

NB-IoT 
communication 

module

NB-IoT 
antenna

Data interface

The lithium 
battery

Handheld NB-IoT wireless 
communication equipment

Figure 1: Fine-grained access control model.
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*e back of the back cover is in the same shape as the
back of the handheld terminal. *e back cover is closed on
the back of the handheld terminal in that it is plugged into
the data interface of the handheld terminal through its data
interface. *e back cover is consistent with the shape of the
handheld terminal. After the back cover is installed, the back
cover is consistent with the shape of the shell of the mobile
phone terminal. *e bottom of the back cover is provided
with a base. USB is arranged on the base, so that after the
back cover is installed, the back cover can maintain the
integrity and beauty of the original appearance of the
handheld terminal. *e handheld NB-IoT wireless com-
munication device provides the ability to collect NB-IoT
signals and functions as a mobile phone case [27]. *e NB-
IoT antenna is set close to the NB-IoT communication
module, which improves the accuracy of signal reception.
*e back cover is provided with a through-hole, such as a
camera through-hole and a headphone through-hole, di-
rectly facing the position of the camera or key on the
handheld terminal, so that the handheld terminal can still
use the functions of the handheld terminal after the
handheld NB-IoT wireless communication [28] equipment
is installed on the handheld terminal.

5. Structure and Big Data Evaluation

5.1. Structure Decomposition. *e portable NB-IoT wireless
communication device is fundamentally composed of a
CPU, an input device, an output device, and a memory. *e
schematic diagram of the handheld NB-IoT wireless com-
munication device is shown in Figure 4. As illustrated in
Figure 4, the memory is utilized to store a computer pro-
gram. *e computer program comprises program instruc-
tions, and the processor is set to invoke program
instructions. *e CPU 103, input devices, output devices,
and memory are connected through buses 104, 102, 101, and
105.*ememory is utilized to store 104 computer programs,
which comprise instructions. *e 103 processor is set to
execute the instructions indicated in the program.*e client
communication driver module accomplishes the client and
NB-IoT of communication between the communication
modules by performing the following techniques. To realize

network data transfer, the client TCP/IP protocol stack
module receives and processes data and maps it to the
handheld terminal, which can detect the network card
device.

5.2. NB-IoT Big Data Processing. *e IoT Big Data Pro-
cessing function specifies processing the stored NB-IoT
data for analysis and artificial intelligence application
[29–33]. *e IoT Big Data Processing feature also contains
the Developer API Access Management. It provides au-
thentication, authorization, and access control to govern
access to intelligence and analysis to ensure privacy and
security. We formulate and solve the model of the proposed
application in this section. We begin by employing a 2-
dimensional Gaussian distribution to describe the number
of NB-IoT and wireless internet sessions in the system. We
further show that our model gives an analytical solution in
the balance probability condition. Finally, the metrics of
interest will be derived. We would also want to point out
that the following evaluation technique is extensible
enough to any mobile phone IoT technology [34, 35] using
radio resources equivalent to those utilized by LTE. Fig-
ure 5 shows the performance transmission success rate of
the NB-IoT terminal.

From Figure 5, we can observe that the lithium battery
capacity of the NB-IoT terminal is 4000mAh. When you
evaluate the power consumption of the NB-IoT terminal, it
is assumed that the terminal’s microcontroller is awake
once per day to collect and upload its battery and position
information. After a significant amount of tests and
measurements, we have found that terminal use is ap-
proximately 93mA. In comparison, the current operating
on GPS module is at least 45mA, i.e., running micro-
controller (larger while using an external antenna). Under
the assumed working conditions, the terminal’s battery life
can only last up to 3.6 days if the switch triode is not utilized
to manage the power supply of the GPS module. However,
by employing a switch triode to manage the GPS module’s
power supply, the terminal’s average total power con-
sumption in the low-power state can be decreased to
roughly 0.525mA (i.e., the microcontroller is in the stop
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Figure 3: Schematic diagram of the NB-IoT wireless communication device.
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mode). As a result, under the same estimated operating
conditions, the terminal’s battery life can reach several
days.

6. Conclusion

NB-IoT is the most recent cellular technology, offering
various configurations enabling massive IoT radio access
from heterogeneous device groups. *e combination of NB-
IoTportable terminals has replaced the previous PC+ATU,
making tester testing easier. *e test length, mobility, small
size, and low power consumption are all raised effectively. In
conjunction with today’s standard mobile phone, tablet, and
so on, the NB-IoT network optimization system has many
benefits, including stability, portable operations, ease of use,
and interactivity. Similarly, it is vital to examine the
framework’s design for handling extensive settings, opti-
mum semistructured data processing, node scalability, and
fault-tolerant storage structure. *e solution presented
would assist the engineer to imitate genuine methods of user
perception testing to provide an efficient network optimi-
zation test to assist operators to grasp the quality and issues
of the network more effectively.

Data Availability

*e data used to support the findings of this study are in-
cluded within the article.
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