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Applications of 5G + Industrial Internet

5G+

BRI FASE

FR{Z#R /CHEN Yigen, FREEIUE /YIN Xiaofeng, #BZ28Hh /SHAO Lixun

G TRETWERMNERRABRAT, BE T% 315000)
(Bluetron Industry Internet Information Technology Co.,Ltd., Ningbo 315000, China)

B2 56 VeREK. KBSUNBIFEMN EHMA T GRIMIZRPEEINA, £ LIE
WS HIRRIBIITED, 5G TERBAR DB EF SV Ry Ee = TG ER
WIS, DAUBEH—EDHTINE; 56 MESTIR BAGSE LI EERMESIRRONDGITERED, N
MESIRH T BRI E. BHEHREMAZEM; 66 KEHRATS TSN OE, I+
MEATEERRAHTON, RAHRS T RN EREES; 66 VEMRARGHIEERE
MATFER 5 IR AL R

KEE: bG; 1Zs2REn)mnH (eMBB); BOFIIEAE (URLLC); BEHZHZOBE (mMMTC);
T BB S DOI: 10.12142/ZTETJ.202006002

W 48 4 b 3B 3IE: https://kns.cnki.net/kems/
Abstract: High—speed, large—capacity and ultra-reliability, low-latency are the main features detail/34.1228.TN.20201110.1104.002.htm!

of 5G, which are used in industrial Internet scenarios. In the process of digital transformation

of industrial enterprises, the real-time production data scattered within the enterprise will be
MEBHhREH: 2020-11-10
IXFsEHA: 2020-10-10

uploaded to the industrial Internet platform for further analysis and processing by 5G wire—
less transmission technology. Combined with the edge computing capability provided by the
industrial Internet platform, 5G network slicing technology can achieve lower latency, better
flexibility and security. In addition, 5G wide broadband technology can transmit industrial video
back to the platform in real time, and analyze it by artificial intelligence (Al) technology, which
greatly improves the on-site management and control ability. 5G positioning technology brings
new technology choice to intelligent inspection in manufacturing industry.

Keywords: 5G; enhanced mobile broadband (eMBB); ultra—reliable and low latency communi-

cations (URLLC); massive machine type communications (mMTC); industrial Internet platform
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Abstract: Facing the background of the integration and development of 5G network and indus— detail/34.1228.TN.20201125.1343.002.htm|

trial Internet, a 5G network capability exposure system architecture is proposed. The layered

architecture includes terminal layer, network layer, capability layer, application layer as well as
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network functions virtualization, software—defined network, network function management,
etc. The application layer is the user of exposed capabilities. With the help of the unified ap—
plication programming interfaces provided by the capability layer, new integrated applications
such as 5G + mobile robot and 5G + remote control can be realized by invoking the terminal

and network layer resources.

Keywords: industrial Internet; 5G; capability exposure; network slicing; edge computing
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Abstract: Demand for digitalization and informatization, and typical application scenes during

the integration of cement industry and 5G + industrial Internet are analyzed. Then industrial

suggestions such as building public service platform are proposed. 5G + industrial Internet,

which integrates cloud computing, big data, artificial intelligence and other technologies, can

promote the integration of innovative applications, add new momentum to the high—quality

development of the cement industry, and bring new development opportunities.

Keywords: cement industry; 5G + industrial Internet; replacing old growth drivers with new ones
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Abstract: Based on the security capability of 5G network, 5G + industrial Internet security is
deeply combined with the actual application scenarios of the industrial Internet. At the same
time, it also complies with the relevant requirements of network security level protection. Zero
trust networks, endogenous security, differential segment and other cutting—edge security
technologies are integrated into the 5G industrial Internet scenario security scheme. Through
customized security capabilities, security researchers can meet the overall security protection
needs of the industrial Internet. These customized security capabilities include: The differ—
ential slicing meets the needs of enterprise network security isolation; the user port function
(UPF) sinking + flexible Ethernet (FlexE) reliably supports the enterprise low latency business
requirements; the multi—-mechanism provides the enterprise end—to—end data security guar—
antee; the zero trust architecture enhances the enterprise independent control access security
strategy, and the situation perception guarantees the network overall security ability.

Keywords: 5G; industrial Internet; customizable security capabilities; zero trust networks; en—
dogenous security
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5G TSN Key Technologies in Industrial

Internet Scenario
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Abstract: How to solve the related problems of flexible manufacturing and deterministic com—
munications in industrial Internet with precision timing, traffic scheduling, endogenous certain—
ty and other key technologies of 5G time sensitive network (TSN) is studied. The challenges
faced by the integration of 5G and TSN, and the applications of 5G TSN in the industrial Inter—
net are analyzed in detail. 5G TSN is the basis of key service communications of 5G + industrial
Internet. In the future, some field bus communications can be gradually replaced to achieve
wireless and flexible intelligent manufacturing.

Keywords: time sensitive network; deterministic communications; low latency; precise tim-
ing; traffic schedule; native determination
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Abstract: Through interpreting the important role of industrial Internet identification secondary
nodes in the home customization industry, a technical plan for identification in the home cus—
tomization industry is proposed. In addition, the application of identification analysis in person—
alized customization and its promotion plan are also discussed. Industrial Internet identification
can solve the contradiction between large—scale production and personalized customization in
home furnishing industry. It can also help the whole house customization to embrace new de—
velopment opportunities.
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Abstract: 5G, time sensitive network (TSN), edge computing, industrial artificial intelligence, digital twin, blockchain, and virtual reality
(VR)/ augmented reality (AR) are accelerating the integration and application of industrial Internet, and constantly expanding the capability
connotation and function boundary of industrial Internet. These technologies have become the core technologies and indispensable
components that affect the follow—up development of industrial Internet, providing key support for industrial digital transformation and high—

quality economic development
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Abstract: According to the classification of industrial Internet and the study of the investment and financing activities of listed and non-
listed companies, the science and technology innovation board has become the main channel for industrial Internet companies to list and
raise funds in China. Industrial Internet’ s venture capital activities and economic levels show a positive correlation, and various investment
institutions are actively deploying. Overall, the level of industrial Internet investment and financing activities in China can explain the current
development pattern to a certain extent. However, the investment and financing activities also reveal that some key issues in the current
development still need to be resolved. Based on the analysis of these issues, relevant opinions and suggestions are put forward for industry
development.

Keywords: industrial Internet; classification; listed company; venture capital activity
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A Abstract: The digitalized transformation for indoor coverage has become the general
consensus of operators in China. According to the pain points of operators in the process
of 5G indoor construction, two main solutions are analyzed in detail: 5G distributed antenna
system (DAS) and 5G indoor digital system. Based on the discussion on the scenarios of
each solution, it is considered that indoor digital system has a great application prospect
in 5G indoor distribution field. Moreover, the evolution of 5G indoor distribution system is
pointed out in the end.
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Tunable Semiconductor Laser Based on
Reconstruction-Equivalent-Chirp Technique
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Abstract: Reconstruction—equivalent—chirp (REC) technique can flexibly and equivalently
implement various gratings with complex structures and achieve high—precision control of
the grating period. Based on the REC technique, three types of tunable semiconductor la—
sers are realized with wide—band tuning range, narrow linewidth and low switching time,
respectively. With the advantages of high—precision control of the grating period, these

tunable semiconductor lasers we prepared have achieved good performance.

Keywords: semiconductor laser; tunable laser; REC technique
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Silicon Integrated Magneto-Optical Nonreciprocal Photonic Devices
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Abstract: Based on the magneto-optical nonreciprocal phase shift effect, Mach—Zehnder
interferometer (MZI) broadband optical isolators and microring narrowband optical isolators
on silicon on insulator (SOI) substrate are monolithically integrated by using the technique
of hetero deposition of magnetic oxide film on silicon substrate. The devices achieve high
isolation ratios of 30 dB and 40 dB at 1 550 nm, and insertion loss of 5 dB and 3 dB re—
spectively, which are close to the performance of discrete isolator devices. Our work pro-
vides a feasible technical way for silicon integration of nonreciprocal materials and devices.
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Abstract: The combination of artificial intelligence and photonics has become a new hotspot in
the field of optics. Genetic algorithm, machine learning, and time stretch have been applied
to the field of nonlinear optics. The research development of intelligent photon devices in
recent years is briefly reviewed, and a preliminary outlook on the future of this field based
on the development status is made. The research of intelligent photonic devices will further
broaden and deepen the research of related fields, laying a foundation for the intelligence and
industrialization of related optical devices and systems.
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