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WindTre:

Accelerating
Digital Transformation
with 5G in Italy

Reporter: Alessio De Sio

Jeffrey Hedberg, CEO of WindTre, "
talks about the necessity of

accelerating digital transformation
with Fiber/5G/FWA roll-out

as well as developing digital A:;)
skills in the post-COVID era. PU—
As an industry veteran, he also PN
shares with us his management o
philosophy and work experience.
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What is your assessment of the
post-COVID situation regarding
telecommunications in Italy? Will
our Country be able to relaunch
itself with a clear sense of direction?

he COVID emergency has clearly
reinforced the necessity for our
country to enable and empower
an infrastructure capable of
connecting its people, schools, hospitals,
businesses and other institutions. While the
volumes generated by fixed and mobile
data and voice services have grown by
around 50% during COVID, we are also
witnessing the requirement for policies
aimed at accelerating the digital
transformation and developing digital skills
and capabilities across the country.

Specific to telecom companies, we have
effectively responded to this surge in demand
for high-quality voice and data services, thanks
to the teams within our Company. The ability
to deliver for our customers and for our
people has been made possible by investing
Euro 6 billion over 5 years in the modernization
of our network, our systems and other key
customer touchpoints.

Which aspect of network
infrastructures needs to be
further developed?

At this moment, the real game changer
and driver of economic development remains
a cross fertilization of Fiber, 5G, and FWA as
these technologies are interdependent in
providing a competitive and sustainable
connectivity advantage across Italy.
Specifically to 5G, where WindTre covers over
91% of the population due to our dynamic
spectrum sharing capabilities, we are
providing advanced services to the B2B
verticals—health, security, energy, education
or smart campus solutions. The 5G standard
is also much more spectrum efficient,
essential for supporting the increasing

demand for connectivity from businesses,
institutions, families and individuals. 5G
represents an important opportunity for
growth not only for telecommunications
companies, but for the entire economy.

About 5G, how much are new
skills needed?

While investment in spectrum, network
and systems will always be important for
successfully enabling digital transformation
and innovation, developing the required skill
sets (eg. coders, application developers) and
capabilities (eg. attracting funding, leading
change) will be the most decisive source of
competitive and sustainable advantage. This
is an area in which Italy must have a clear
and ambitious plan as according to latest
DESI reports, there is room for improvement.
Nevertheless, | am confident that by
aligning the resources of government,
educational institutions and industry, Italy
can quickly close the gap given the
abundance of creativity and talent of this
Country's human capital.

How much will digital transformation
support industrial competitiveness?

While, as noted above, Italy has clear areas
to focus on to improve its competitiveness,
there are several important advantages,
such as the manufacturing sector, which
is the second largest in Europe and one of
the largest in the world. To strengthen the
economy and continue to be competitive
globally in manufacturing and other sectors,
we will require a strong set of public/
private partnerships between institutions,
industry and education with efficient
decision-making processes; and all
underpinned by clear and measurable
KPIs. By continuing to collectively invest in
infrastructure and skills, we will enable the
opportunities that digital transformation
provides while empowering Italy to take
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advantage of these benefits.

In terms of expertise, how much
could ZTE contribute to the
creation of WindTre's new Top
Quality Network?

In addition to providing world class
technology, service and support, the ZTE
team has been very effective in listening
to and learning from its customers. They
have demonstrated a continuous ability to
respond to rapid external and internal
changes and have been a true partner
over the years. Thanks to this teamwork,
ZTE has made a significant contribution to
the construction of the new WINDTRE
network infrastructure. A network that has
been defined Top Quality by the major
independent institutes, and which today
reaches over 91% of the Italian population
with 5G service.

Simplified rules, a digital future.
What else would you like to ask of
the new Draghi government?

After months (perhaps years) of
discussion on the most appropriate
vehicle for accelerating the roll-out of
broadband across Italy, now is the time to
act and | am very encouraged by the clear
and practical approach championed by
the new government. Moreover, the policy
response to the requirement and surge in
demand for connectivity is also
underpinned by the opportunity to
leverage the European Recovery Fund.
Policy makers, institutions and industry
must leverage this unique opportunity for
the country to accelerate the roll-out of
Fiber/5G/FWA, develop the required digital
skill sets and simplify the processes for
enabling these opportunities. In addition
to this simplification, there are others,
starting with a review of the limits on
electromagnetic fields, which should be

harmonised with European levels so that

there is a level playing field.

As a leader, you are recognised and
appreciated for your humanity and
empathy. But are people born to be
leaders, or do they become them?

| have always followed the simple Golden
Rule from Confucian times—"Do unto others
as you would have them do unto you! Lead
with courage and purpose and always be
yourself; whether you are a born leader or a
made leader, who cares?

What advice can you give to a young
person just starting out in the world
of work?

| have had the opportunity to live and
work across the US, Europe, Africa and
Asia and similarly | have listened, | have
learned and | have engaged and
discovered that if you can attract, inspire
and mobilize the right people and the
right partnerships you will be successful.
Never be afraid to embrace change and
to always learn, learn, learn...particularly
in these times of rapid transformation.

Be visible in the field not just in the Board
Rooms, be clear and transparent (in good
times and in bad), and work and measure
always as a team. Finally...

“l am a great believer in luck and | find
the harder | work the more | have of it. ”
(Thomas Jefferson)



ZTE: To Be a Road Builder
of Digital Economy

Zhang Wanchun, Senior Vice President of ZTE Corporation

JUN 2021

he COVID-19 pandemic has changed the way people live and work, and accelerated

the pace of digital and intelligent transformation of enterprises. 5G has become the

core engine of industrial digital transformation. It is commonly agreed in the industry

that standalone (SA) is the target architecture of 5G. With the maturity of industry
chain and successful commercial use in leading markets, SA will be deployed on a large scale in
2021 to maximize 5G value and its industry application potential. ZTE is devoted to becoming a
road builder of the digital economy. Starting from typical industry scenarios and real pain points,
ZTE aims to explore the mechanism of deep integration of 5G and the industry, to create 5G
industry application products and solutions with innovation, ingenuity and perseverance, and to
empower digital and intelligent transformation for thousands of industries.

The pain points faced by different enterprises are faced with

industries are diverse and differentiated, problems such as low automation,

such as low production efficiency, large
® Harsh working environment, high risk fluctuations in the skill level of
and heavy workload: Some industries employees, and high manpower

including mines, ports and metallurgy costs. Therefore, the transformation

face problems such as harsh working to automation and intelligence is

environment, high risk and heavy imminent.
workload, which makes it difficult for ® Limited capabilities of traditional
enterprises to recruit workers. telecom technologies: Incumbent

Therefore, they urgently need the telecom technologies fail to meet

transformation to less-manned and the industry-specific needs, such as

unmanned operation. the mobility requirements of AGVs
® Low production efficiency and high and drones, the millisecond-level
manpower costs: Some manufacturing delay and nearly 100% reliability
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In response to the problems faced
by enterprises for 5G networks,
ZTE focuses on four aspects that
involve ultimate 5G network,
precise cloud network, special
solutions, and open cooperation.

Zhang Wanchun
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requirements of automatic driving
and industrial control, the
millisecond-level delay and high
precision timing requirements of
smart power distribution network,
and the above 100 Mbps uplink
bandwidth requirements of industrial
machine vision and train-to-ground
communication.

Lack of facility mobility and
inflexible deployment: Industries
such as live video streaming and
emergency communications face the
challenges of facility mobility and
flexible deployment. Therefore,
services need to be provisioned
quickly anytime, anywhere.

Unable to smoothly evolve existing
telecom equipment: The existing
private network equipment has
entered the later stage of its life
cycle, and the industry chain is about
to break, facing the difficulties of
smooth evolution of PMR, DMR, P25,
TETRA, GSM-R and so on.

What kind of 5G network can meet

the differentiated and fragmented

requirements of different industries,

different scenarios, and different

applications? The 5G network needs to

have the following characteristics:

® On-demand network coverage:
Where there is information, there
is a network. The network needs to
provide the performance required
by the business, and it moves with
the information.

® Deterministic network performance:
Network performance needs to be
highly deterministic and highly
reliable. Enterprises can schedule,
configure, predict, monitor, manage,
and evaluate network performance
by themselves.

® Intelligence and agility: Computing
resources can be flexibly moved,
configured and adjusted. Network
components are modular and can

be called and combined freely.

In response to the problems faced by
the industry and the requirements of
enterprises for 5G networks, ZTE focuses



on four aspects that involve ultimate
5G network, precise cloud network,
special solutions, and open
cooperation.

Lead by Innovation to Create
Ultimate 5G Network

ZTE has never stopped its innovation
in developing an ultimate 5G
network including the simplest
network architecture, the highest
spectrum efficiency, the best
performance, the lowest energy
consumption, and the most
intelligent OAM. It has rolled out
the UniSite+ solution that supports
the simplest 2G/3G/4G/5G site
deployment and coexistence, the
SuperDSS solution that supports
2G/3G/4G/5G dynamic spectrum
sharing, the Massive MIMO and SSB
1+X solution that further improves
vertical coverage in complex
scenarios by 30%, and the eDAS
solution that realizes uplink/downlink
multi-stream MIMO transmission to
improve indoor 5G experience at low
costs through the reuse of the old
DAS system and software upgrade.
ZTE has also developed the
PowerPilot solution that saves about
15% energy consumption by
introducing Big Data and Al
technologies. Its Al-based AIVO
solution improves OAM efficiency at
each stage of network planning,
construction, and maintenance.

Reshape Capabilities to Build
Agile and Precise Cloud
Network

To meet the differentiated and
fragmented requirements of vertical

industries, ZTE has proposed the
precise cloud-network integrated
solution that decouples key technical
features from scenario features, extracts
them into components with common
capabilities, and forms a building-block
component library. Various application
scenarios can be supported through a
flexible and efficient combination of
components. Through the trials of
components in the application scenarios,
the component library can be iterated
and optimized continuously.
Distributed precise cloud features
on-demand creation, lightweight,
flexible deployment, and fast iteration.
At the laaS layer, the computing
power is evenly distributed on the
end, edge, and cloud. At the access
edge, a NodeEngine solution can be
deployed to provide edge computing
only by adding a functional board to
5G BBU. At the convergence edge,
more powerful computing can be
achieved by deploying the
cloud-network integrated cabinet
embedded with general servers. At
the city edge, a standalone network
cabinet or cloud cabinet can be
deployed to provide more powerful
computing. At the PaaS layer, the
cloud decouples network architecture
horizontally into finer-granularity
components and vertically into the
technical service layer and the general
service layer. The resources are
optimized cyclically between the
technical service layer and the
underlying layer, while the general
service layer can iterate with
application scenario innovation.
Regarding the software, the TECS
Cloud Foundation (TCF) is compatible
downwards with various laaSs and
provides upwards service-oriented

JUN 2021

07



_
Expert Views

4

interfaces that shield upper-layer
applications from cross-platform
details.

The deterministic precise network
synergies with the cloud and achieves
precise network capabilities customization
and deterministic SLA guarantee by
accurately distinguishing industry
characteristics and business types and
accurately allocating network resources.
ZTE has encapsulated key network
technologies as network atomic
capabilities such as large bandwidth,
low latency, high reliability, end-to-end
slicing, high-precision positioning and
local offloading, which can be flexibly
and quickly adjusted and combined to
deliver customized 5G private services
for different scenarios. In terms of
end-to-end network performance
guarantee, the radio access network,
bearer network, and core network
coordinate with each other based on
the network resource orchestration

and SLA strategy. Global resource
scheduling can be achieved through
slicing, URLLC, TSN, FlexE, and radio
resource scheduling algorithms, so
as to provide a precise 5G network
for industry customers. In terms of
full service process guarantee, the
most appropriate resources and
functions can be allocated and
scheduled for 5G applications in
vertical industries through precise
planning, precise slicing, precise
identification, precise scheduling,
precise measurement and precise
OAM. This provides precise service
guarantee and lays a solid
foundation for 5G applications in
thousands of industries.

Implement Integration to Offer
Adaptive Products and
Scenario-Based Solutions

ZTE has actively advocated to

. 08



find demands, carry out R&D, and
innovate on the front line. It has
worked with enterprise customers to
focus on the pain points, mechanisms,
and processes of 5G integration
with vertical industries, and embed
the most appropriate 5G products
and solutions into the value chains
of vertical industries. ZTE has also
insisted by itself on using industry
innovation first. For example, it has
used 5G+ industrial internet
technology in the Nanjing Binjiang
manufacturing base to practice
manufacturing 5G with 5G. During
the COVID-19 pandemic, it has
enabled 30,000 R&D personnel to
quickly resume their work on the
cloud and conduct R&D collaboration
on the cloud.

ZTE has carried out widespread
application practice in 15 industries
including media, industry, power,
mining, transportation, ports, medical
care, cultural tourism and agriculture,
and has developed a large number of
industry-specific products, solutions
and features. It has customized the
5G ATG solution for the civil aviation
industry, explosion-proof base
stations and core network for the
mining industry, the site-level edge
computing platform NodeEngine for
campus applications, the 1D3U frame
structure to meet industry’s
ultra-large uplink bandwidth needs,
the small-granularity hard slicing
functions such as PRB for high
security applications, and the
high-precision timing functions for
differential protection of power
distribution networks. ZTE has won
23 awards and 4 first prizes in the
third “Blooming Cup” 5G Application
Collection Competition sponsored by

the Ministry of Industry and
Information Technology of China.

Open and Cooperate to Build a
Symbiotic Ecosystem

ZTE has actively cooperated with
industry alliances, integrators, leading
enterprises, telecom operators, and
upstream and downstream industry
partners to share experience and
achievements in different technical
fields and industries in terms of
requirement identification, standard
coordination, innovative products,
end-to-end solutions, and capability
exposure, and to jointly promote the
prosperity and development of 5G
industry applications. The low-tech
threshold enabling platform ZTE has
specially developed for industry
customers and ecological partners
can output an industry component
library formed by common core
technological capabilities such as big
video, big data, 10T, industrial control,
and remote office to the partners to
accelerate application innovation and
ecological creation.

ZTE has developed more than
500 cooperative partners in
15 industries including industrial
engineering, transportation and
energy. They have jointly explored
86 innovative 5G application
scenarios and successfully carried
out more than 60 demonstration
projects worldwide. Facing the
opportunities and challenges of 5G
industry applications, ZTE will as
always, be down-to-earth, continue
to innovate, build agility, and be a
road builder of the digital economy
to empower industrial digital

transformation and upgrade. TECHNOLOGIES

JUN 2021 !
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Standing at the
Forefront of Digital

Transformation

ZTE Precise Cloud-Network Solution

Tu Jiashun
Principal Scientist of NFV/SDN, ZTE

he basic proposal of precise cloud-network is to focus on scenario-based, value-driven, and

precise services of converged digital infrastructure. The core idea is to identify the pain points

and key problems in 2B scenarios, and help telecom operators build brand-new cloud-network

platforms to facilitate the digital transformation of industry customers through rapid iteration.

With the development of mobile
internet, big data, artificial intelligence,
cloud computing, loT, edge computing,
and other new technologies, human
society is entering the fourth industrial
revolution characterized by digitalization,
5G, automation and intelligence. The
characteristics of 5G make it destined to
go beyond the scope of connectivity,
integrate with the cloud computing, Al,
and big data technologies behind it, and
become the cornerstone of the fourth
industrial revolution. With the commercial
launch of 5G and the acceleration of
network construction, digital transformation
implemented by the integration of 5G in
vertical industries will become the key to
future society. According to KPMG, the
potential value of the 5G technology in
the global vertical industry is estimated to
be US$4.3 trillion.

The digital transformation of vertical
industries differ greatly in network
requirements covering network coverage,

latency, bandwidth, reliability and security. The
private networks currently used by vertical
industries are limited and cannot meet their
diversified requirements. At the same time,
different industries have very different
requirements for the cloud. The existing public
cloud cannot meet the digital transformation
requirements of industry customers. Based
on this, ZTE proposes a package of cloud-
network integration solutions named “precise
cloud-network solution” to help telecom
operators meet the huge market opportunities
in the digital transformation of the industry.
The precise cloud-network uses “distributed
precise cloud” and “deterministic precise
network” to realize cloud on-demand and
network scaling with the cloud, and provides
comprehensive support with “end-to-end
coordination”, “simplified maintenance” and
“endogenous security”.

5G Deterministic Precise Network

5G deterministic precise network refers to



the use of 5G end-to-end networks to provide
deterministic, accurate, and SLA guaranteed
mobile network capabilities to meet the
needs of vertically differentiated services.
Before 5G, the 2G/3G/4G network was a
best-effort network, and the main target
services were best-effort IT applications,
lacking a precise SLA guarantee mechanism,
and unable to undertake the requirements
of interconnection of everything. In 5G
deterministic precise network, deterministic
SLA guarantees are achieved by wireless,
transport, and core networks, and end-to-end
orchestration (Fig. 1).

Precise Wireless Network

The 5G wireless network guarantees precise
network SLA through slice-level wireless
physical resource blocks (PRBs). The wireless
access network (RAN) can customize the
physical private network (exclusive), hybrid
private network (priority) or virtual private
network (shared) for vertical industries. It
integrates various advanced technologies
such as multiple resource scheduling, QoS
guarantee, delay&jitter control and access
control to guarantee the bandwidth and
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requirements of vertical industries precisely.

Precise Transport Network

Based on the existing SPN technical
architecture, the TSN+ by adding new
hierarchical TDM multiplexing small
particles and hard isolation in the L1
implements the precise transport network.
On this basis, the FlexE technology
perfectly isolates the forwarding plane to
ensure the high security of users, and the
telemetry and in-band OAM technologies
are introduced to provide real-time
perception of network traffic and quality.

Precise Core Network

As the network brain for network
perception, user perception, and business
perception, the core network adopts a
micro-service architecture, supports 2G/3G/
4G/5G access, and supports 5G NSA/SA
architecture, and uses software acceleration
and hardware acceleration technologies to
improve its performance. Al and machine
learning (ML) are introduced to enhance the
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intelligence of operation and maintenance, so

as to realize a precise core network.

Precise End-to-End Orchestration

The end-to-end orchestrator uses the big
data engine to predict KPIs such as user
behaviors and traffic within the specific
slices, and network resources are dynamically
scaled-in/out to ensure end-to-end network
KPIs. At the same time, the root cause analysis
(RCA) based on the Al engine can locate and
handle the network faults automatically, so as
to ensure that when some nodes in the
network are faulty, the active/standby
switchover is automatically triggered, and
KPIs are guaranteed through remote disaster
recovery and alternative routing.

In a specific industry application,
deterministic precise networks do not always
require the highest KPIs of all scenarios, but
optimal costs while meeting the right
requirements for industry application. For
example, industrial control slices such as power
grids require extremely high reliability and low
latency; live HD video broadcast slices have
high bandwidth requirements but general
reliability requirements; and financial slices
have the highest requirements for isolation and
security. Precise networks provide three
networking modes of “shared’, “priority” and
“exclusive” for all industry application scenarios,
providing deterministic service quality,
independent intelligent evolution capabilities,
end-to-end network slicing, all-round security
assurance, and full-process self-service.

Distributed Precise Cloud

Compared with the existing central public
cloud, the distributed precise cloud has two
distinct features. The first feature is distribution.
By using operators' central office and sites all
over the country and the 5G edge computing
(MEC) capability, the precise cloud can be
deployed in geographical areas near industrial

customers. This achieves low latency
processing and avoids the security and
bandwidth usage problems caused by
long-distance data transmission to central
public cloud. ZTE proposes the site-level
computing power engine solution named
NodeEngine, which can implement site-level
cloud deployment, so as to perform real-time
edge cloud processing for local services in
the place nearest to the enterprise campus.
The NodeEngine solution ensures low-
latency, reliable transmission of enterprise
data without leaving the campus, avoiding
the risk of leaking enterprise information,
and helps the enterprise localize the digital
application with the minimum cost and time.
The second feature of precise cloud is to
locate industry needs precisely. The platform
based on the dual virtualization technologies of
virtual machines and containers is fully
compatible with applications on mainstream
cloud platforms. laaS and PaaS can be
customized and tailored according to different
industry applications. At the laa$S level, the
precise cloud can use different hardware
acceleration cards (FPGA, GPU, ASIC, etc.) to
achieve customized acceleration for different
industry applications. Take e-game clouds for an
example. GPU resource pools used for 3D
rendering of e-games can be implemented in
the edge cloud, so that even on ordinary
mobile phones, you can experience high frame
rates and extremely low delay control. At the
Paa$ level, the precise cloud integrates the
capabilities of multiple general platforms such
as Al engine, real-time database and big data
engine. Based on the image recognition
capabilities of the Al engine, it can be applied
in general occasions such as face recognition
for access control, and can also be customized
into the automatic defect detection in
manufacturing. Based on the ZTE GoldenDB
distributed database engine, ZTE brings
computing and expansion capabilities to the
financial industry that traditional stand-alone
databases cannot provide. ZTE GoldenDB



provides database services featuring high
availability, high reliability and flexible resource
scheduling, and supports financial industry in
business innovation and comprehensive digital

transformation.

End-to-End Service Chain Coordination
for Cloud-Network Convergence

Compared with the uncertainty brought by
the traditional “best-effort network + best-
effort cloud,” the “5G deterministic precise
network + distributed precise cloud” can
guarantee end-to-end deterministic service
experience. The precise cloud-network solution
provides three capabilities: end-to-end service
coordination, minimal maintenance, and
endogenous security. End-to-end service
coordination including cloud-network synergy,
cloud-edge synergy, and edge-edge synergy
realizes dynamic scheduling of overall
resources on demand, elastic scaling, and
delivers a senseless experience to customers.
Minimal maintenance can be operated with
one-click, so that the enterprise has full
customization and management rights of their
own. Endogenous security means constructing
an active defense and customized security
network. Through the introduction of a
zero-trust architecture, the ultimate enterprise
security guarantee is created in the three
dimensions of network, data and users, and
end-to-end security solutions are customized
according to the characteristics of different
industry customers.

ZTE: To Be an Ultimate Cloud Company

ZTE aims to build itself into an ultimate
cloud company. ZTE has started digital
transformation of R&D a few years ago, and
now it is currently using the concept of precise
cloud network to upgrade and transform the
entire R&D, sales, logistics, manufacturing and
after-sales system. Through such components
as the private cloud, public cloud, Al engine,

big data engine, and orchestration center, we
can build an agile customer oriented service
chain to improve end-to-end working
efficiency. We also use big data to provide
insight into business opportunities, and
accelerate online services to respond to
customers in a timely manner. Nowadays, an
all-in one digital application named iCenter
enables mobile office, paperless office,
office-free office and client-side office.

At the Nanjing Binjiang manufacturing
base that was put into operation in early
2020, ZTE built a flexible 5G manufacturing
line independently, which adopts the digital
twin technology. A large number of
robots/AGVs based on precise 5G network
connection are used, which realize the fully
automated manufacturing and packaging of
5G base stations. The Al-based visual
inspection system on the precise edge cloud
can automatically identify various product
defects such as false welding, lap welding,
and inadequate assembly, and truly realize
the 24/7 “lights-off factory” of “manufacturing
5G with 5G".

ZTE has carried out comprehensive digital
transformation exploration in many industries
such as education, media, industrial
manufacturing, mining, agriculture, health
care, logistics and entertainment, enhancing
the vertical industry's own value. Since 2019,
ZTE has assisted 500 leading companies
across 15 industries in 5G+ digital

transformation.

The precise cloud-network is to help
operators meet the huge market opportunities
in digital transformation of vertical industries,
give full play to the advantages of operators’
networks, and build a new cloud-network
integration platform. In the wave of digital
economy, ZTE has positioned itself as a road
builder of the digital economy, providing
products and technologies for the industry,
and working with industry partners to create a
bright future of digital transformation.

JUN 2021
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5G ToB New Capabilities

'I.

of 5G Vertical Applications

Bai Gang

Vice General Manager of
ZTE 5G RAN Products

a &

Wang Jingfei

Director of ZTE 5G ToB
Business

n the current era of moving

from industrial economy to

digital economy, 5G has

become a new driving force
for integrated innovation and new
information consumption, and a new
engine for industrial upgrade and
sustainable economic growth. In
response to ever-changing needs of the
industry, ZTE has built a leading 5G
precision network to stimulate the power
of private networks in various industries.
In innovating 5G+ industry applications,
ZTE precisely triggers the industry
engine and provides atomic capabilities
for 5G private networks. The wireless
atomic capabilities of ZTE 5G precision
network include large bandwidth, low
latency, high reliability, slicing, precise
positioning, and local offloading.

Large Bandwidth

Large bandwidth in the uplink is
required in all industry scenarios that
were first put into commercial use.
Typical scenarios are high-definition

monitoring, remote control and

machine vision, which require an uplink
bandwidth of up to hundreds of Mbps
or even Gbps. ZTE has proposed the 5G
time-frequency dual-aggregation
solution based on its mature carrier
aggregation technology that uses the
frame structure adopted in TDD bands
and combines the uplink channel
switching technology introduced by the
R16 standard. The solution improves
frequency utilization in both the time
and frequency domains and maximizes
uplink throughput. This can effectively
enhance the performance of 5G
network and meet the demand of large
uplink bandwidth in the industry at this
stage. Take the TDD network as an
example. After introducing the 5G
time-frequency dual-aggregation
solution based on the mature
commercial 2.6 GHz frequency band, its
downlink throughput of a single user



can be increased by 30% to over 2 Gbps,

and its uplink throughput by more than
2.3 times to 1 Gbps+.

Low Latency

Low latency is required in control
application scenarios. This requirement
has been considered at the beginning of
5G design. 5G hopes that the one-way
user-plane communication between user
terminals and base stations can have the
limit delay of 1 ms, so the mini-slot
concept is introduced to 5G new radio
(NR). The mini-slot supports the length
of two symbols, four symbols, and seven
symbols. A shorter time slot can reduce
the feedback delay, so that key data can
be transmitted within a shorter time.
Moreover, the key data service such as
URLLC can preempt the resources
allocated to ordinary data service such

as eMBB to ensure its low delay
transmission. Remote control in industrial
applications, such as port and shore
bridge control, is a typical low-latency
service. With the introduction of
low-latency technology into a 5G
network, the real low-latency remote
control of shore bridges can be
implemented, which greatly saves hours
of commuting time for control personnel.
ZTE has adopted the pre-scheduling
technology in Tianjin Port to achieve a
5G NR control plane latency of less than
10 ms, and will continue to reduce the
latency in the future.

High Reliability

Controllable and guaranteed reliability
is an important symbol that distinguishes
5G from other unreliable communication

systems. Reliability can be achieved by
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conservative scheduling at the cost of
sacrificing partial spectrum efficiency.
This can achieve a success rate of
99.999% for one-shot transmission,
reducing re-transmission and latency.
Within the allowable range of latency,
5G can also use the re-transmission
mechanism to further improve the
success rate of transmission. URLLC

has more conservative adaptive coding
modaulation results and lower modulation
order than eMBB. A lower modulation
order can reduce the constellation
points on the constellation diagram. This
enhances fault tolerance of modulation
and demodulation, thus improving the
reliability of wireless transmission. For
example, in a power-grid network
where there are different performance
requirements for multi-service areas
and individual service areas, ZTE has
proposed an innovative dynamic
scheduling mechanism based on the
service requirements to provide flexible
and high reliability guarantee for
applications.

Precise Positioning

The precision of 5G positioning has
reached and exceeded that of satellite
positioning, and the positioning precision
of 5G R16 has reached the meter level.
Based on the RF fingerprint positioning
algorithm, ZTE can provide an indoor
positioning precision of less than 5 meters.
Benefiting from the fact that the 5G
spectrum bandwidth is above 100 MHz,
the positioning precision based on the
time difference of arrival (TDOA) can be
improved to 1 to 3 meters. ZTE has also
proposed its integrated 5G positioning
solution that integrates Bluetooth AOA
and UWB and provides the centimeter-
level high-precision positioning capability.

A traditional blue-tooth label is embedded
in the external antenna of 5G NR, and
its power supply and status detection
are carried out through the feeder.

This greatly improves monitoring and
management capabilities and reduces
maintenance costs. Moreover, 5G and
SLAM integrated algorithms can provide
a more accurate centimeter-level
positioning solution. The 5G network
provides bandwidth guarantee for SLAM
positioning, and MEC enables edge
computing capability. 5G NR can also
provide coarse-granularity auxiliary
positioning that reduces the probability
of SLAM location loss and allows an
intelligent robot to operate more stably
in the indoor environment. In practical
applications, different integrated positioning
technologies are selected for enterprises
according to the environment factors and

service requirements.
Slicing

To support differentiated services,
multiple virtual networks can be sliced
from 5G to guarantee SLA for different
services in the same network. Through
the “slice+5Ql”", different user levels are
marked. For different user services,
different scheduling priorities can be
flexibly set to guarantee different
service capabilities. In order to ensure
high-reliability low-latency services, a
5G NR enables the pre-scheduling
mode of these services to guarantee
low latency and reduces the target
BLER to guarantee high reliability. ZTE
is the first to develop physical resource
block (PRB) hard slicing in the industry.
The PRB hard slicing solution ensures
the reliability of slice services by
reserving PRB resources for specific
slices. For example, fixed PRB resources



such as 10 MHz bandwidth can be
reserved for class | slices in power
production control safety areas. These
resources are exclusively occupied by the
slice I. Various sub-services in the slice |
are then scheduled within the slice based
on the 5QI priority. This ensures system
security and service priority of the power
control slice. ZTE has also deeply optimized
the scheduling algorithm of PRB hard
slices to achieve the optimization of
overall resource scheduling. In addition
to setting fixed PRB resource slices for
ultra-high priority slices, an integrated
mechanism of priority PRB scheduling
and shared scheduling is also introduced.

Local Offloading

To ensure secure information about
enterprise production, ZTE has rolled out
traffic offload function(TOF) solution on
its self-developed NodeEngine platform
that can offload local services at the
place nearest to the enterprise campus
and thus realize direct RAN acce