
IEEE Wireless Communications • December 201584 1536-1284/15/$25.00 © 2015 IEEE

The authors are with the 
University of Electronic 
Science and Technology 
of China. 

AbstrAct
Although the maturity of 3G and 4G mobile 

communication technologies has profoundly 
changed our lives, people’s pursuit of higher per-
formance for mobile communication has never 
stopped. In order to deal with the future explo-
sive growth in mobile data generated by huge 
equipment connections and a large number of 
new business and application scenarios, the 5G 
mobile communications system is under devel-
opment at amazing speed. Meanwhile, under 
the impetus of the high-speed transmission rate 
of 5G networks, biological characteristic iden-
tification technology will reflect new applica-
tion forms. To improve the security level of the 
Internet, biological characteristic authentication 
and multimedia signal fast encoding over 5G 
are studied in this article, and the realization of 
the key technologies of the online identification 
system, which could be a very helpful model for 
future related research and applications, is dis-
cussed.

INtrODUctION
5G, which refers to the fifth generation mobile 
communication technology, is coming to meet 
the mobile communication needs of the 2020s 
[1]. Combined with the rules of mobile commu-
nication development, 5G will have higher spec-
trum efficiency and energy efficiency than 4G 
mobile communication. Specifically, it will have 
an order of magnitude or more improvement 
in the performance of wireless coverage, trans-
mission delay, system security, user experience, 
and so on. 5G and other wireless mobile com-
munication technologies will jointly constitute a 
new generation of ubiquitous mobile information 
network to meet the demand of mobile Internet 
traffic, which will increase 1000 times in the next 
10 years. At the same time, applications of a 5G 
system will also be further expanded according-
ly. The supporting capacity of communication 
among mass sensing equipment and machine-to-
machine (M2M) will become one of the import-
ant indices in system design. Figure 1 shows that 
the future 5G system must have the characteris-
tics of good flexibility, network self-perception, 

self-adjustment, self-healing, and other intelli-
gence capabilities in response to the complex and 
changing future mobile information society [1, 2].

It is a fact that 5G has become a hot research 
area in the mobile communication field recently 
and has attracted much attention from related 
researchers. In November 2012, the European 
Union formally launched the 5G METIS project 
focusing on mobile and wireless communications 
enablers for the 2020 information society [3, 4], 
which is shared by Nokia, Huawei, Ericsson, and 
26 other participants. In February 2013, China 
set up the IMT-2020 [5] (5G) propulsion groups 
to outline the key points for 5G. Generally, most 
countries in the world are discussing the appli-
cation requirements, candidate bands, and key 
technical indicators of 5G, and would like to 
reach a consensus before the 2015 World Radio 
Communication Conference and start the 5G’s 
standardization process in 2016 [6].

Unlike the previous wireless communication 
technologies, 5G is not only a single wireless 
technology, but also a fusion of existing wireless 
communication technology, which has a uniform 
wireless communication standard. Table 1 shows 
that the peak transmission rate of 5G can reach 
10 Gb/s [7], which is 100 times the 4G Long 
Term Evolution (LTE) peak transmission rate. 
One important reason is that the 4G network 
has limited ability to complete some arduous and 
important tasks in time, such as high definition 
video and ultra-high definition video, biometric 
online identification, and other multimedia ser-
vices [8]. 5G will develop more advanced tech-
nologies, through higher spectrum efficiency, 
more spectrum resources, and more intensive 
areas together to meet the need of mobile traffic 
growth, and build a new network society of high 
transmission rate, high capacity, low delay, high 
reliability, and excellent user experience, which 
will solve the problems faced by 4G networks.

It is a fact that biometrics authentication pro-
vides efficient, convenient, and secure services, 
such as fingerprint recognition, iris recognition, 
and face recognition. However, traditional bio-
metric authentication technology faces slow, lim-
ited database holding capacity, limited computer 
processing capacity, and data transmission prob-
lems locally and on the server side by utilizing 
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the powerful processing capability of the cloud 
computing platform to achieve online identity 
authentication technology development. There-
fore, a much faster and more stable mobile com-
munication network system is essential. As the 
next generation mobile communication network, 
the maximum theoretical transmission rate of 
5G could reach around 10 Gb/s, which is very 
suitable to efficiently solve the current problems 
of online biometrics authentication. In the pro-
motion of the ultra-high-speed and bidirectional 
wireless 5G communication network, users could 
be able to enjoy the ultimate virtual reality, real-
time streaming of ultra-high definition video, 
mobile cloud, telemedicine, and online identity 
authentication experience. Therefore, this article 
proposes the online biometrics authentication 
structure for future 5G communication systems. 

The rest of this article is organized as follows. 
The key technologies of 5G are introduced with 
focused analysis. The online biometric authenti-
cation technologies in 5G networks are discussed, 
including the proposed real-time online authenti-
cation system. We then present our conclusions.

the Key techNOlOgy Of 5g
In order to promote the support ability, 5G 
should develop new breakthroughs in the field 
of wireless communication technologies [9], 
including some key points such as massive mul-
tiple-input multiple-output (massive MIMO), fil-
ter-bank-based multicarrier (FBMC), full-duplex 
(FD) communication, device-to-device (D2D)
communication, and self-organizing network 
technology described as follows.

MAssIve MIMO techNOlOgy
Nowadays, MIMO technology [10] based on 
multi-antenna has been applied to many kinds 
of wireless communication systems, such as 3G, 
LTE, LTE-Advanced (LTE-A), and WLAN, 
since it could effectively improve the spectrum 
efficiency and transmission reliability of com-
munication systems. According to information 
theory, it is known that the greater the number 
of antennas, the more obvious the spectral effi-
ciency and reliability improvement. Especially 
when the numbers of transmitting and receiving 
antennas are large enough, the channel capacity 
of MIMO will increase linearly. Therefore, using 
a large number of antennas provides an effective 
way to improve the capacity of the communi-
cation system. However, due to the large space 
occupation and high complexity of multi-antenna 
technology, the antenna number of current wire-
less communication systems is not high enough. 
For instance, maximally four and eight anten-
nas are embedded in LTE and LTE-A systems, 
respectively [11]. Even so, the related research 
on MIMO technology based on multi-antenna 
still attracts much attention from researchers due 
to its huge capacity and high reliability. In 2010, 
Bell Labs researched multiuser MIMO technol-
ogy in the circumstance of multi-cell time-di-
vision duplex (TDD), which used an unlimited 
number of antennas for their later large-scale 
MIMO concept proposal [9]. According to their 
research, it was found that large-scale MIMO 
has different characteristics compared to the 

single cell and limited number of antennas. It is 
demanded in the large-scale MIMO system that 
the base station must use a very large number of 
antennas, usually tens to hundreds, which means 
an increase of one to two orders of magnitude, 
in contrast to the antenna number of existing 
non-large-scale MIMO systems. In distribution 
of the antenna positions, these antennas can be 
centrally placed on a single base station, which 
forms a centralized large-scale MIMO. On the 
other hand, these antennas can also be placed in 
multiple nodes to form a large-scale distributed 
MIMO.

The benefits of large-scale MIMO lie mainly 
in the following aspects. First, the spatial res-
olution of large-scale MIMO is significantly 
enhanced compared to the existing non-large-
scale MIMO, and can dig deeply into the spa-
tial dimension resources, so users communicate 
only using the same time-frequency. Because a 
large-scale MIMO communication system can 
provide free spatial degrees without increasing 
the base station density and bandwidth, it can 
greatly improve spectrum efficiency. Second, 
large MIMO can be concentrated in a very nar-
row beam range, so it could greatly reduce the 
interference caused by the channel [11]. Third, 
the emission power can be greatly reduced to 
improve power efficiency because new multi-
ple access technology is used, which can avoid 
scheduling transmission and reduce the signal 
overhead. Fourth, when the number of anten-
nas is large enough, simple linear precoding and 
a linear detector tend to be optimum. Mean-
while, noise and uncorrelated interference can be 
ignored [11].

fIlter-bANK-bAseD MUltIcArrIer 
Because of advantages in the efficiency of fre-
quency spectrum, multipath fading, and low 
complexity, orthogonal frequency-division mul-
tiplexing (OFDM) is wildly used in all kinds of 
wireless communication systems, such as LTE, 
WiMAX, and LTE-A in the downlink [12]. How-
ever, the disadvantages of OFDM are also obvi-
ous. For example, a cyclic prefix is inserted in 
order to protect against multipath fading, which 
leads to waste of wireless resources. In addition, 
each subcarrier must have the same bandwidth 
and keep orthogonal to each other, which lim-
its the utilization flexibility of the spectrum. In 
order to meet the high data rate need, the band-

Figure 1. The characteristics of 5G network.
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width of 5G will likely be up to 1 GHz, which 
causes a problem especially in low frequencies 
since it is hard to get continuous broadband 
spectrum. Meanwhile, unused spectrum referred 
to as white space exists in some wireless trans-
mission systems, such as television systems. How-
ever, white space may be discontinuous, and the 
available bandwidth is not the same, so it is dif-
ficult to realize the use of the available spectrum 
in OFDM technology [13]. Therefore, how to use 
white space efficiently and flexibly is an import-
ant problem in 5G system design.

 To solve the problem above, the FBMC 
scheme is considered an effective method [1]. 
In FBMC, multicarrier performance depends on 
the design of the prototype filter and modula-
tion filter. In order to meet the specific frequency 
response characteristics, the length of the proto-
type filter is far greater than the number of sub-
channels, which is unprocurable for the hardware 
implementation. Therefore, the development of 
fast algorithms of the filter bank that are in accor-
dance with the requirements of 5G is an import-
ant research topic of FBMC technology [1].

fUll-DUplex cOMMUNIcAtION 
Full-duplex communication is a technology that 
allows terminals to transmit and receive data on 
the same frequency at the same time [10]. How-
ever, due to technical limitations, the existing 
wireless communication systems cannot achieve 
two-way communication with the FD model since 
two-way links are differentiated by time or fre-
quency, corresponding to the TDD and frequen-
cy-division duplex (FDD) methods. Therefore, 
half of the wireless resources (frequency and 
time) will be wasted, which causes inefficiency. 
Actually, FD communication could realize the 
uplink and downlink at the same time by using 
the same frequency resource, which could double 
the resource utilization rate theoretically. But 
there is still a technological problem of how to 
eliminate the interference generated in the pro-
cess of sending and receiving signals. In addition, 
the problems of frequency interference in adja-
cent areas and the use of FD communication in 
a multi-antenna environment still exist in reality. 
Therefore, more work should be done on FD 
communication in the future.

D. DevIce-tO-DevIce cOMMUNIcAtION
The existing wireless communication technology 
regards the base station (BS) as the center to 
transfer signals, which implies that the BS should 
be one of the most important roles and carry 
a heavy workload throughout the communica-
tion system. As the result, the inherent system 
characteristics, such as coverage and process-
ing capacity, will be key points and may limit the 

communication performance. Although relay 
technology and coordinated multipoint technol-
ogy could improve the performance of cell cov-
erage and increase the satisfaction of cell edge 
users [10], the network structure and business 
are not flexible enough. Therefore, there is still 
plenty of room to improve the overall system 
coverage and experience of cell edge users.

Device-to-device communication can be 
explained by visualizing a two-level 5G cellular 
network: macrocell level and device level [1, 11]. 
The macrocell level comprises the BS-to-device 
communications as in a traditional cellular sys-
tem, and the device-level comprises D2D com-
munications. If a device links the cellular network 
through a BS, it will operate at the macrocell 
level. On the other hand, if a device links directly 
to another device or depends on its transmission 
through the support of other devices, it will be at 
the device level. In these types of systems, the BS 
will persist in attending the devices as usual. But 
in congested areas and at cell edges, an ad hoc 
mesh network is created, and devices are permit-
ted to communicate with each other [9].

self-OrgANIzINg NetwOrK techNOlOgy
In a traditional mobile communication network, 
network deployment and operation depend on 
manual assistance, which requires a large amount 
of manpower and high cost, mostly in the oper-
ation expenses of operators [14]. Moreover, 
with the development of mobile communication 
networks, relying on manual ways makes it dif-
ficult to realize the optimization of a network. 
Therefore, to solve the problem of network 
deployment and optimization, and also reduce 
the operational cost related to the proportion of 
the total, the Next Generation Mobile Network 
Union (NGMN) has proposed the concepts of 
self-organizing networking (SON) jointly with 
main equipment manufacturers [14, 15]. The 
main target of SON is to introduce the network 
self-organizing ability, including configuring, 
optimizing, healing, and so on, to enable the 
network planning, deployment, maintenance, 
optimization, and debugging automatically with 
minimum human intervention [15]. At present, 
SON becomes an essential characteristic of new 
infrastructure, which is gradually put into com-
mercial use and shows a significant advantage.

ONlINe bIOMetrIc AUtheNtIcAtION 
techNOlOgy IN A 5g NetwOrK

With the continuous development of informa-
tion and communication technology (ICT), the 
main business of mobile communication is trans-
formed from the previous voice and short mes-

Table 1. Connection rate comparison for different standards.

Communication standard 2G 3G 4G 5G

Cellular pattern GSM CDMA2000 CDMA2000 TD-SCDMA WCDMA TD-LTE none

Downstream rate 236 kb/s 153 kb/s 3.1 Mb/s 2.8 Mb/s 14.4 Mb/s 100 Mb/s 10 Gb/s

Upstream rate 118 kb/s 153 kb/s 1.8 Mb/s 2.2 Mb/s 5.76 Mb/s 50 Mb/s 5 Gb/s
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sage service (SMS) to data flow transmission, 
which provides a variety of services for users [2]. 
Meanwhile, the highest theoretical transmission 
speed of the 5G network could reach dozens of 
gigabits per second, which is hundreds of times 
faster than the speed of the existing 4G network. 
With the influence of the ultra-high-speed and 
bidirectional wireless 5G communication net-
work, users will be able to enjoy the services of 
ultimate virtual reality, real-time streaming of 
ultra-high-definition video, mobile cloud, tele-
medicine, and online identity authentication [8]. 
Moreover, the information industry will usher 
in a wave of unprecedented scale of the Internet 
of Things (IoT) with the tremendous support of 
the 5G network. In the IoT, many of the objects 
that surround us will be on the network. The 
applications of car networking and smart home 
will make the relationships between persons and 
things closer. With the growing presence of 5G 
wireless Internet access, the evolution toward 
ubiquitous information and communication net-
works is already evident. The 5G network will 
enable end-to-end service provisioning for busi-
nesses and users to access applications more con-
veniently.

the chAlleNges fOr 5g ApplIcAtIONs
The rapid development of mobile Internet 
brings many different kinds of services, which 
also cause a great challenge for security, espe-
cially for personal information since the ser-
vice of mobile terminals is much easier to attack 
[17]. In order to deal with security-related 
issues, most mobile terminal services tend to 
utilize the method of user secret key identifica-
tion to protect private information. However, 
traditional authentication technology, includ-
ing iris recognition [18], fingerprint recognition 
[19], and so on, cannot satisfy the require-
ments of the high-speed development of mobile 
Internet because of complex recognition tech-
nology. It is confirmed that biometrical-char-
acteristics-based author iteration is an efficient 
technology because it can describe the partic-
ular characteristics of the targeted object, so it 
attracts more attention from researchers. Many 
authentication methods based on biometrical 
characteristics have been presented with more 
efficient, convenient, and secure methodologies 
[20], such as fingerprint recognition [19, 21], 
iris recognition [18, 22], and facial recognition 
[23, 24]. It is well known that fingerprint, iris, 
and face features are unique to each person, 
which could greatly determine the security char-
acteristics of biometric authentication [18, 25, 
26]. In addition, biometric identification has the 
characteristics of portability and difficulty of 
simulation [20]. 

However, traditional biometric authentication 
technology cannot satisfy the requirements of 
real-time identification service based on mobile 
networks since the computational complexity of 
authentication processing will increase exponen-
tially with the rapid increase of mobile users and 
their application information [20]. Also, tradi-
tional authentication technology is mainly based 
on local resources to finish the validation pro-
cess, so the following issues cannot be solved effi-
ciently. 

Processing Speed: The most important issue 
in applying traditional authentication technolo-
gy to mobile terminals is its slow identification 
performance. First, the information of most bio-
metric data is multimedia signals, which implies 
that the data type is diverse and the content is 
complex. Second, the processing ability and oper-
ational cycle time of mobile terminals are limited 
because of their inherent hardware and software 
properties [8]. Third, it is common that mobile 
application services often serve millions of users, 
even reaching a billion levels, which means that 
the volume of data will be huge. Therefore, it 
is hard for the mobile terminals and networks 
to meet the requirements of the corresponding 
real-time identity authentication, particularly for 
large numbers of mobile terminal systems. 

Transmission Pressure: We are confronted 
with the problem of data transmission between 
the local domain and the server for online bio-
metric authentication. In order to improve the 
verification accuracy, a large amount of informa-
tion should be submitted by local users, includ-
ing high-definition pictures, videos, and so on, 
which should be ensured of transferring to the 
server rapidly and accurately. For a face recog-
nition application based on real-time video, the 
transmission of a video stream will increase the 
network load and transmission bandwidth, which 
may cause network traffic conflict and even 
occlusion [20].

Data Validity: Since 5G has a very high trans-
mission rate compared to previous communica-
tion standards, the volume of online data will 
be massive, including huge amounts of redun-
dant information. Therefore, how to identify 
data validity is also a big challenge for online 
real-time authentication over 5G networks. It is 
understood that data validity identification will 
be a research hotspot because it not only meets 
the computing capacity requirements of related 
applications, but also meets the timeliness and 
efficiency requirements of verification processing. 
There is no doubt that authentication technol-
ogy based on real-time video will be developed 
extremely rapidly in the future with the grow-
ing presence of the next generation mobile com-
munication technology. On the other hand, the 
transmission of video depends largely on the cod-
ing technology because real-time transmission 
is still unable to be realized when redundancy 
data is not compressed. For instance, the trans-
mission rate should be more than 3.6 Gb/s for a 
single high-definition video sequence, which still 
brings heavy transmission pressure even for 5G 
networks. Thus, how to reduce the generated bit 
rate by coding technology and extract the valid 
data from the original bitstream to get the data 
validity are very important. However, in order 
to achieve better coding efficiency and coding 
quality, the existing multimedia signal encoding 
standards (e.g. H.264/AVC [31], HEVC [28])
generate high coding computational complexity, 
which takes a large amount of processing time 
to build a transmission bitstream and increase 
energy consumption of terminal devices. More-
over, zero delay is not supported in 5G, which is 
another serious problem for real-time data anal-
ysis. Therefore, fast and efficient coding algo-
rithms for multimedia data signal [27] before 
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transmission over 5G network is also essential, 
and could greatly improve the reliability and 
effectiveness.

bIOMetrIc AUtheNtIcAtION techNOlOgy ONlINe
The current biometrics technology is mainly 
based on small samples from offline recogni-
tion technology. However, these identification 
technologies are deduced according to statisti-
cal analysis, and the recognition accuracy of the 
system depends on the model and the accuracy 
of the prediction function. Theoretically, a rec-
ognition training process with a small amount 
of samples usually cannot accurately extract 
discriminate features, which affects the accura-
cy and speed of the identification. When using 
large-scale biometric identification, technologies 
with a small amount of samples often show bad 
performance. For future high-speed transmission 
networks, biometric technology based on cloud 
computing facing millions of users can solve 
problems of the absence of samples and comput-
ers. In traditional 2G and 3G networks, because 
of the limited transmission speed, large amounts 
of details cannot be collected in real time for 
identification. However, the entire problem can 
be solved in a 5G-speed transmission network 
successfully.

A biometric identification system under a 
cloud computing environment is constructed 
of mobile terminals, the cloud platform, and a 
high-speed transmission network [17]. In the sys-
tem, large amounts of data collected from the 
terminals is transformed to the cloud computing 
platform through 5G high-speed transmission 
networks; then the cloud computing platform 
uses a multilayer neutral network to extract the 
discriminate features so that it identifies and 
achieves efficient and accurate biometric iden-
tification. As shown in Fig. 2, a mobile termi-
nal, such as a mobile phone, pad, and attendance 
machine, uses its sensors to collect iris images, 
face images, and fingerprint images, which are 
unique for everyone. The high-speed transmis-

sion network of 5G and unlimited computing 
and storage of the cloud platform provide guar-
anteed large-scale real-time biometric authen-
tication. In the traditional biometric platforms, 
mobile terminals typically acquire the biometric 
images to extract the features and compute the 
similarity calculation. Due to the limited com-
puting resources and storage, its application is 
often much more restricted in a small range of 
company attendance and is difficult to use for 
large-scale amounts of samples. Biometric iden-
tification based on cloud computing with a high-
speed transmission network can be widely used 
in city video surveillance, early warming suspects 
of a Skynet system, and large companies’ person-
al management security fields.

fAst MUltIMeDIA cODINg techNOlOgy
Fast multimedia coding is based on the hybrid 
coding structure [28] with fast encoding algorithms 
to reduce the encoding time as much as possible 
while maintaining the quality of the multimedia 
signal and transmission bitstream. It mainly pro-
vides no delay in multimedia transmission for a 
high-speed communications 5G network.

First of all, the original input multimedia sig-
nal is captured by devices such as microphones, 
cameras, and video cameras, and then encoded 
as a bitstream for transmission. It is quite evident 
that the fast coding algorithm is mainly based on 
multimedia encoding of the original framework, 
through adding a fast coding algorithm [29, 30] 
to skip some encoding processing. After that, 
the encoding information is transmitted to the 
5G transmission network in the format of a bit-
stream. Finally, the corresponding multimedia 
signal is decoded in the terminals.

The 5G network will have a great effect on 
the end-user quality of experience (QoE) [13], 
especially at higher data rates and with a greater 
flow of transmission. In order to reduce end-to-
end latency in the 5G network, fast multimedia 
coding [27] is essential for multimedia services, 
which require a highly efficient real-time solu-
tion. The main application of 5G is concentrated 
on mobile Internet and the IoT. Mobile Inter-
net businesses mainly include streamed media, 
conversation, and interaction. The high rate of 
5G can hugely satisfy users for the demand of 
ultra-high resolution, 3D, and immersive dis-
play. However, there is no doubt that it will 
be a new challenge for multimedia coding to 
realize better user experience. According to 
the relevant prediction, interactive business is 
developing rapidly; the subscribers of augment-
ed reality will approach 200 million in 2018, and 
game downloads will account for 40 percent of 
the total downloads in 2017. The largest chal-
lenge of interactive business is the ability of fast 
response, which makes the experience of users 
without delay. But it will also put forward high-
er requests for multimedia coding speed. The 
control business of IoT, such as car networking, 
which is sensitive to time delay, should be down 
to the millisecond level. Therefore, fast multime-
dia coding will play a vital role in the application 
of streamed media, conversation, and interactive 
businesses, industrial control, and environmen-
tal monitoring in the 5G environment. It is clear 
that the fast multimedia coding technique is the 

Figure 2. The online identification system based on cloud service..
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foundation of real-time multimedia transmission 
in 5G networks, and the speed of coding will 
directly affect user satisfaction.

reAl-tIMe ONlINe AUtheNtIcAtION systeM
The identity authentication technology based on 
cloud service makes full use of the efficient 5G 
mobile communication technology. The authenti-
cation process is migrated to the cloud platform 
to realize the demand of the provider and appli-
cation client. Through identifying the identity 
of the user, the system could provide the cor-
responding service to the corresponding user. 
The users can also use the authentication of the 
information security to protect themselves. The 
cloud service system based on 5G uses high-
speed communication technology to acquire a 
user’s biometric information (iris, fingerprint, 
face, etc.) from a mobile terminal and encodes 
biometric information to transfer to the server. 
Then the system decodes the biometric informa-
tion quickly and identifies the user’s biological 
feature from big data stored on the server, and 
the results are quickly returned to the mobile 
device for the user. Under the high-speed trans-
mission of 5G, the security and quality of digital 
society can be guaranteed.

The system provides a new kind of network 
security environment, as shown in Fig. 3. Mobile 
devices in the network provide the biometric 
information of users, such as fingerprint, face, 
iris, and voice. Then mobile devices will quickly 
encode the biometric information and transfer 
the biometric information to the cloud server 
through a high-speed 5G communication net-
work. The cloud server center completes the 
recovery of the biological characteristic infor-
mation of users, and is then ready to serve the 
information extraction and match the informa-
tion in a big data center. Finally, it transmits the 
identification results back to the mobile terminal 
over a 5G communication network.

cONclUsIONs
In the future, communication services will be 
free of charge in most countries, and will provide 
a fully immersive experience. Thus, anything as 
an individual will be connected to the Internet 
according to 5G communication. Although 5G 
technologies will give us a 3D fully collaborative 
and immersive experience, and anything as a ser-
vice for a digital society, the Internet security will 
often occur around us.

In this article, we argue that how to build a 
security digital society according to biological 
characteristic recognition and fast codec over 
5G technology. Also, the key technologies of 
the security digital society are given. We believe 
that China and all other countries can make this 
vision happen through crucial investments in 5G 
technologies and related measures and actions 
to address the security issues of a digital society.
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