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Evolution of New Metropolitan Area

Network for Cloud Network Convergence

F%iz7&/CHEN Yunging, & il/LEl Bo, fi# =8/ XIE Yunpeng

(PEBERHBRATIRATE, ILR 102209)
(China Telecom Corporation Limited Beijing Research Institute, Beijing 102209, China)

BE  FTEEEMNERT N ERARRIFSER, UEE GBR. S8  BRENBENET, Hi
ENTUSA DS HER R ENEATDR, BLENRBAN S — R LE. £8EH
RBOE, HEWSAMVDERNZRE RS, MMM JURE R , B2F SN

APRERE, SEMNSEETER, BB ME SN BEH.
RGN WU ER ; (TR Fi—RE; MEStA

Abstract: The design of the new metropolitan area network should be oriented to the future
service requirement, with concise, universal, high efficiency and intelligence as the
evolution goal. A large number of access nodes in the metropolitan area are connected in
an efficient and dynamic way, and a unified bearing new plane is gradually formed. The
construction of the new metropolitan area network needs to proceed from the existing
network and present situation. Based on the research and development of various
technologies, and the specific situation of network construction, the smooth evolution is

finally achieved.

Key words: metropolitan area network evolution; Spine-Leaf architecture; unified bearer;
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Cloud Network Convergence Enables Network

as a Service
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Abstract: In addition to access and connectivity services, cloud operators also provide multi—
factor quality of service (QoS) assurance capabilities (such as end—to—end bandwidth and
delay) as the network service to end customers. The cloud network service provider

enables network as a service (NaaS) by building performance measure and fault detection,
performance aware routing, traffic statistics and state prediction, and multi—-domain
orchestration systems to match the hierarchy of service needs upon the cloud network

architecture.

Key words: cloud network; multi-cloud; NaaS; service-level agreement
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Abstract: The software—defined wide—area network (SD-WAN) is a specific service that
applies the software—defined network (SDN) technology to WAN connections. The key
technologies of SD—WAN are discussed in this paper, including the technologies used in the
following items: four typical technology architectures, the overall functional modules, and the
edge devices. Compared with traditional WAN architecture, the SD—WAN technology
redefines the open WAN architecture with a multi—access, security, policy—driven service,
flexible routing, multiple virtual tunnels, and agile touching cloud approach.

Key words: SD-WAN security; policy—driven services; flexible routing; multi-tunnel; agile
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Abstract: Software—defined wide—area network (SD-WAN) provides WAN network services
for cloud connectivity and becomes an important means of cloud network convergence and
synergy. The global information communication technology (ICT) industry chain is actively
promoting the R&D, test and deployment of SD-WAN. China Mobile has put forward the
enterprise broadband on—demand network (EBoD) plan, developed and tested the
centralized, unified control prototype system across multi—-manufacture based on the open
network automation platform (ONAP). And some research achievements have been
contributed to the cross—domain, cross—layer virtual private network (CCVPN) business
scenario of ONAP community.

Key words: cloud network synergy; cloud network convergence; cloud computing; WAN
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Abstract: In this paper, the key technologies involved in the reconstruction of a new
generation of cloud network architecture for service provider are studied, and the design
points of the cloud network orchestration, software defined network (SDN) coordinator,
service provider framework (SPI), and application program interface (API) are put forward. The
cloud network technologies including segmented routing tunnel (SRTE), virtual extensible
local area network (VXLAN), software defined wide area network (SD-WAN) and point—to—
point (POP) detection are also studied. To realize unified SDN scheduling and management,
the way to integrate above technologies is proposed.
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New Metropolitan Area Network for Cloud
Network Synergy
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Abstract: In this paper, a new architecture of metropolitan area network (MAN) is proposed

based on the current situation, problems of MAN and the development trend of network
synergy. Simplified network equipment, unified simplified network protocol and spine-leaf
style network architecture are adopted in MAN to realize the integrated bearing of service.
In this way, the coordinated development of future cloud business and network will be met.
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Key words: cloud network synergy; segmentation routing; metropolitan area network
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Abstract: In this paper, a computation offloading scheme based on security management in
edge computing network is proposed, which uses quantum evolution algorithm (QEA) to
make reasonable offloading decisions. The scheme can perform secure computing
offloading in the edge computing network. The simulation results show that this strategy
can effectively reduce the cost of the whole system under the condition of ensuring

security.

Key words: mobile edge computing; computation offloading; computation offloading

decision; resource allocation
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Abstract: In this paper, it is emphatically pointed out that in order to set up the universal and understandable mechanism for intelligence
growth, it is necessary to subvert the dominant position of the traditional scientific view and methodology over artificial intelligence
research, and to establish the scientific view and methodology of information science leading artificial intelligence research. The core
question of artificial intelligence theory is explored: how is intelligence created? And the secret of intelligence creation is revealed as the
law of “information conversion and intelligence creation”.
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Abstract: Artificial intelligence (Al) technology has developed for 60 years and made unprecedented achievements. Communication
network domain is the largest subdivision market of Al. In this paper, the history of Al technology development is introduced, as well as
the connotation and core elements. By expounding the driving force and general situation of the application and development of Al in the
field of communication network, five typical application scenarios of network Al are also presented. Finally, suggestions for the
development of network Al are given according to the three core elements.
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Abstract: The research and application progress of artificial intelligence (Al) in the field of communication are reviewed, and the network
intelligent solution of ZTE based on Al is proposed. It believes that the Al can be introduced into network in three levels: network element
intelligence, operation and maintenance (O&M) intelligence and business intelligence, with the principles of tiered, on—demand, and
phased. In this way, ubiquitous intelligence can be achieved. At the same time, a set of multi—dimensional intelligent grading standards is
proposed. Combined with telecom workflow and intelligent scope, the level of network intelligence is divided into five levels, which help
the network evolve to the target architecture.

Key words: 5G; Al; network intelligence; architecture; phased evolution
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Network Automation
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Abstract: Based on the systematic thinking model, “artificial intelligence endows network
automation” is put forward. Through the intelligent identification of network elements and
users, intelligent scheduling of network resources, intelligent guarantee of network
resources and intelligent arrangement of network business, the network automation users
are endowed with communication environment adaptability, automation network resource

Ng
ot ok -

s

optimization capability, automatic fault repair capability, and automation business
adaptability. Then six sub—schemes of system are proposed, including energy saving,
intelligent radio resource management (RRM), edge intelligence, intelligent network
regulation network excellence, intelligent operation and maintenance guarantee, and
network security. Finally, the MAPE-K, intelligent service side—hanging, model—-driven,
three—tier sharing and other top—level design ideas are proposed as the reference for the
following intelligent network architecture design.

Key words: network intelligence; thinking model; intelligent RRM
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