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Start a Autonomous 5G Era with Al
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Automation is 4t Dimension of 5G Era
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Architecture Innovation is the Foundation to Breakthrough the Auto. limits
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Embracing Architecture Dividend, Reach 3 Goals of Autonomous 5G
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Scenario-Oriented Operation, Improving Efficiency with Simplicity
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Intelligent Resource Coordination, Improving Network Performance
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Intent Driven Openness , Enabling E2E Business Automation
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Al-enabled intelligent network is the future network

]I 2. IP Network

" -

: TDM Network = — ”
SPZ,

1 2G/PSTN

SDN/NFV-based
Cloud Network

/4G, DSL/IFTTX

. %

—

Voice Traditional
Internet

Communications

Cloud Services

4

Al-enabled Intelligent
Network

5G/6G, FTTH

Intelligent

Services




The core value of Al for telecom networks : Intelligent network operation

B Along with the expansion of the network and the increased number of connections, as well as the
virtualization of the network, the network operation faces great challenges. It becomes essential to

realize the intelligent network with Al and big data.
B SDN/NFV laid the foundation for applying Al in telecom networks.

Intelligent Network

Intelligent operation & maintenance + D

Autonomous evolution Aand '—'—l‘ 1
Real-time N\

Reasoning and

¥ Control éﬁ‘@m'?j< @
Jea g Te=s) .
l—u—l Al model library &

off-line training
1 ; Q Network

(B
Operation and Artificial Auxiliary tools ’ ‘

maintenance personnel
Al model Intelligence strategy Data platform

Traditional Network

Manual operation & maintenance+ ."i\‘
System assistance wuny

* Artificial maintenance
* Post-optimization
* Open-loop of planning, construction and maintenance

* Network self-operation
« Automatic inspection, self-evolution
* Closed-loop for planning, construction and maintenance




Network transformation and 5G development need Al

B Increasing network traffic and connections make the size of network is
greatly expanded. Network management and OPEX face challenges.

B The flexibility and complexity of 5G networks bring challenges to network
planning, maintenance and optimization.

transformation
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> SDN/NFV/Cloud greatly increases the complexity and difficulty of network Al is a must for
c management and operation.
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B Service innovations put forward higher requirements for automation and
intelligence of network operation.

B Data: A large amount of data generated by network, terminals

E0 and services lay the foundation for Al mining and analyzing.

B Computing Capability: Operators have abundant computing
: - resources for Al applications including DCs, edge computing,
S & and network connectivity.
Al Factors
B Algorithm: Matured ML and DL algorithms provide convenient

tools for network Al applications.
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B Scenario: Al can be not only applied in network operational
scenarios, but also applied to service innovations.

Model




China Unicom’s new generation intelligent network: CUBE-Net 2.0+

CUBE-Net 2.0+ : Al-powered Intelligent Network based on SDN/NFV/Cloud
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Introducing AlI+SDN/NFV/Cloud to build the next generation
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Today: Al Introduced into current network operation

Applying Al to network planning, construction, operation and optimization to accelerate

network transformation and improve network intelligence.

+ Performance analysis  Automatic inspection * Intelligent diagnostics

 Automatic troubleshooting  * Control & scheduling
+ Root-tracing of network of Work Order (WO)

* Development prediction alarm » Automatic verification
* Deployment suggestion of WO

* MR grid assessment

Network Construction Network Optimization

« Big data analysis * Network adjustment and optimization

* Intelligent design * RF self-optimization and automatic correction
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Use Case 1: IPRAN intelligent alarm recognition

This system realizes the roots-tracing of network alarm and has been deployed in
some provincial branches of China Unicom.

It has a high accuracy of root-cause location, and plays a supporting and assistant

role in the maintenance and planning of IPRAN network.

Alarm data

Topological
data

Service
data
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IPRAN intelligent alarm recognition

Rule analyzing and Mining

Statistical analysis of data

Association Rule Mining
Algorithms

Association Rule Templates knowledge base
Association Rules
Knowledge Base

On-line alarm filtering recognition Blacklist rule knowledge

Root-derived Association

User-side port matching

Frequent alarm

Recognition
result

feedback
information

Average compression rate
of offline alarm: ~90%

Average compression rate
of online alarm: ~80%
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Use Case 2: Intelligent data analysis for customer care

This system integrates user’s authentication and consumption information, terminal capability
and service behaviors with network data to do collaborative intelligent analysis.

It realizes the intelligent diagnosis of customer complaints and assists the maintenance engineer
to solve the problem quickly.

(Telephone operator Customers with complaints  WeChat Subscription\ Mobile network
g aj \E ‘k,; - first call resolution
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Tomorrow: Al-enabled network re-architecture

Al+SDN/NFV

=

BSS/0SS % J=

lobal i Global R (0] g%

SDN Global Service-O obal Resource- b

( Software-Defined Networking )
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Stream
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SDN
( Self-Driving Network ) Container [ &M [ Sensor |

On different layers of the network (infrastructure and measurement, network control and real-time
analysis, overall intelligence and orchestration), Al capability could be introduced step by step and

embedded into the network system.




5G+Al : Al for 5G intelligence and 5G for Al applications

B Al promotes the intelligence of 5G network and improve the overall network performance, as well

as maintenance and operation efficiency.

Al-powered beam management

Al-powered beam management
enables quick adaptation to
environment change, enhancing
access experience

Al and 5G MEC =
@ owy L b=

Edge computing provides key b = 3

capabilities for Al applications, and edge W m

Al provides support for the edge L

computing applications.

Optimize parameter adjustment;
Improve the utilization rate of wireless
resources and network capacity; Predict
user trajectory/service requirements;
Optimize content cache and enhance
QoOE of users.

7

Intelligent network slicing

Al to manage network slicing

* Automatic network slice configuration
« Automatic network slice fault recovery
*  Optimizing network slice performance

63



China Unicom is developing the Network Al platform CUBE-AI

CubeAl based on the design concept
of the Linux Al Foundation (FLAI)

I project Acumos

CubeAl platform integrates Al

« model development, model sharing
and capability opening

Alfgig (REHT)
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Technical service platform
to meet the needs of
network Al applications and
business innovation

Industry cooperation platform
to create an multi-win Al
ecosystem

Technology sharing platform
for open source
contributions, technology
exchange, and application
demo
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Summary and Prospect: Al-enabled intelligent operators

B Al-enabled intelligent network is a
new trend of telecom network

development, which has far-reaching Build Achieve
impact and great potential. Intelligent Intelligent
B The application of Al in telecom Network Operation

network is still in the early stage and
needs continuous attention and

exploration.

B China Unicom vinI gctively conduct Provide Create
network Al applications and apply Al Intelligent Intelligent
to improve network operation :
efficiency and service intelligence. Services Ecosystem

B China Unicom is looking forward to
working with industry partners to
promote the development of network [

Al and co-create the new era of

Moving towards J
network intelligence.

the Age of Intelligence
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Talk a Lot: Concepts, Possible Applications in Future,
5G for Al, Al for 5G

5G/Telecom Communication Network + Al

Deliver little: Demos, Small Trials, Research Prototypes,
Applications Deployed in a limited scale, Use cases

7
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How Far are We?

- State-of-Art Al technologies are evolving fast. It succeeds in many fields, but faces
serious challenges on robustness, cost-effectiveness, as well as a general learning
capability.

——As a Truth

« 5Gis speeding up to be commercially deployed in large scale, but with quite distance
from an ideal 5G network at many aspects.

——As a Fact

«  Where should they meet? What Al technologies will be contributing most to
Network Intelligence? Can 5G facilitate Al applications to be cost-effective, more
robust and large-scale?

——Questions for the Telco industry?

- Are we sincerely working on bridging the gap? Are we on the track to solve the

fundamental problems? If not, what way should we action on ?

Nrinctkimnme FAar +lha ~Aara s s by D 73




State-of-Art Al technologies

Phrase-I:

Problems Hard for Human,
but relatively straightforward
for Machines if the problems
can be formally described
with symbols and math rules

Phrase-ll:

Problems easy for human to
perform, but hard for People
to formally describe

Phrase-lll:
Robustness, Cost-Effective,
Reliable, General Al

74



State-of-Art Al technologies
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2, Can the efforts be Systematic?

Planning- 8 Data Sensing
Construction- Storage-

Service —
Operation—
Core Functions

Easy to Hard g Wireless to Core

Network

L1- L5

Operation- Analytics -
Optimization Prediction




Top Challenge: Can we represent our Network in Math? €%
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Social networks
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Economic networks

Internet

Networks of neurons

Is it a graph? Way too complex to represent the nodes and edges in Math? How to

sense our network?
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4 , Efficient Way to |mprove CoIIaboratlon

Between Industry a"‘f""""'"_'f-'i‘Academla ? Is Open
‘Source easier for this integration

comparing to commercial software?



5, Methodology or Process to EfflClentIy
Deploy Al Ena';:ﬁ_’:edwFunctlons ?



6 , Ways of Busmess»Organlzatlon to
Match Intelllgent Network 2
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7, Can Al make our Network Simpler ?
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Al assisted network operation and
maintenance to improve efficiency
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