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[Abstract] The standardization progress, wireless spectrum planning and the updated timetable for 5G of some
advanced countries are analyzed in this paper. The commercial 5G is regarded much closer to the market with an
accelerating industrial chain. The 5G technologies have been fully verified in many fields, such as massive multiple input
multiple output (Massive MIMO) application in Pre5G, network function virtualization (NFV)-based cloudification
deployment in 4G network, software defined networking (SDN) architecture for 5G bearing, flexible Ethernet (FlexE)/
flexible optical transport network (FlexO) application and 5G smart operation aided by end-to—end (E2E) network slicing,
automatic operation and maintenance (O&M), and artificial intelligence (Al). The important role of China is also analyzed in
the progress of 5G industry development, and finally the commercial 5G timetable is proposed with an aspiring
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m For 5G mobile services, the fronthaul, midhaul and backhaul services can
be achieved by optical transport network (OTN). As the foundation of the bearing
technology, OTN can provide large bandwidth, low latency, flexible fragment, high
reliability, and open collaboration capabilities, and is suitable for the fronthaul and
backhaul networking in 5G era. OTN can also support the development of other
services, such as fixed network, so as to meet the needs of the continuous evolution

of future networks.
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m 5G transmission bearing network is the base of 5G services. According to
the new service demands, several key technologies are proposed in this paper, such
as metro wavelength division multiplexing (WDM) with lost cost, high—definition
synchronization, transport technology with low latency, network slicing with Flex—E
and soft—defined network (SDN) technology. With these technologies, the challenges
of 5G in transport ability, equipment performance and intelligent control can be well
addressed, and the variable scenarios of mobile internet and Internet of things (loT)
can be realized.
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m The logical networking, customization procedure and life—cycle
management of network slicing are introduced in this paper. Some problems that
have not been solved in the network slicing technology are put forward, which
provide references for the evolution of the future network slicing. It is believed that
in future mobile networks , the customization of sliceing will be one of the most
important requirements. By generating the different functions and isolated multi
logical private networks on the general physical platform, and opening the network
capabilities functions to the third party, the operators can operate the network more
efficiently and dig deeper into the profit points of their own network.
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m In this paper, a dynamic optimization algorithm based on reinforcement
learning for network slicing division is proposed. Network resources can be
dynamically allocated in the following ways: the traffic flow can be predicted by
considering the changes of flow, then the division of future network resources can
be deduced; based on reinforcement learning algorithm, the current partition strategy
will be affected by the state of network resource partitioning in the future, and the
best division strategy can be got. Based on this algorithm, the change of network
requirements can be rapidly responded in the process of resource allocation, and

verified by simulation.
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Comparing with 3G/4G, 5G network architecture and service

characteristics have changed greatly, which brings challenging requirements for 5G
bearing network. In this paper, seven features of 5G are proposed, such as wide
bandwidth, ultra low latency, high reliability, high—precision synchronization, flexibility,
network section, and intelligent cooperation. And 5G bearing technical proposals are
also discussed, including fronthaul, middlehaul and backhaul which correspond to the
bearing network between active antenna unit (AAU) and distributed unit (DU), the
bearing network between DU and centralized unit (CU), and the bearing network

between CU and core network.
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MThe 5G oriented transport network faces many technical challenges, such
as large bandwidth, low latency, network fragmentation, flexible connection, high
precision time synchronization, and network architecture change. Current transport
technologies, including packet transport network (PTN), IP radio access network
(IPRAN), and optical transport network (OTN), are difficult to fully meet the long—term
needs of 5G. New technologies including flexible Ethernet (FlexE), flexible OTN
(FlexO), segment routing (SR), and software defined networking (SDN) have provided
new choices for 5G transport. The 25 G-based optical chip has gradually become the
basis for high—speed optical communications. 5G will provide an important driving
force and time window for new transport technologies. The 5G transport network is
divided into three scenarios, including fronthaul, mid—haul and backhaul, which unified
by slicing packet network (SPN) architecture. In addition, the key technologies of SPN
are introduced.
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m As the basic network, 5G transport network is considered to face five
major challenges, such as wide bandwidth, low delay, high—precision synchronization,
flexible connection, and network slicing. In this paper, a layer network slicing
architecture for 5G transport network is proposed, and some key technologies
including soft—defined network (SDN) control plane slicing, flexible Ethernet (FlexE) —
based data plane hard slicing, transport device slicing and virtualization, and E2E
slicing orchestration for 5G services are studies.
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