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Deployment Issues and Suggestions of 5G Core Network
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(1. DEBERHBERATHRE, LR 102209;
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(1. China Telecom Corporation Limited Research Institute, Beijing 102209, China;
2. Communications Science and Technology Commission of the Ministry of Industry and Information Technology
of the People's Republic of China, Beijing 100035, China)
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Abstract: Some key technologies and industrial maturity of 5G core network are analyzed,
including the service architecture, network slicing, mobile edge computing (MEC), user plan
virtualization. Some issues, limitations and challenges of the current usage of these technolo—
gies are also raised. Some specific countermeasures and suggestions of these techniques are
given when developing the 5G commercial network.

Keywords: service—based architecture; network slicing; mobile edge computing; user plan

virtualization
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Key Technologies and Challenges of
Commercial 5G Core Network

F T3t /IWANG Weibin, FE32#E /LU Guanghui, B&ET= /CHEN Xinyu

(PHEHROBRAT, | & AR 618057)
(ZTE Corporation, Shenzhen 518057, China)

a2 £ 5G ISR REAEEN B4R, FRIVING 56 L. RIS
MDA DETERANBIDCEZLHF AL 5C ZILNBROIOZ; FHEHMERD

FUBRNLZZ TR, RV, EHENRrBIRMERS0HEANN A,
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FBHKo
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B BB ZS DOI: 10.12142/ZTETJ.202003003

[0 28 bR B 31E . https://kns.cnki.net/kecms/
Abstract: In response to the challenges of rapid commercial deployment and automated op— detail/34.1228.TN.20200622.1707.008.htm
eration and maintenance of 5G core network, the solutions for commercial use of innovative

technologies such as simplified 5G core network, virtualization decoupling, network slicing,
edge computing and automated operation and maintenance are discussed. To meet differenti— LS BREHE: 2020-06-23
ated requirements and security and reliability challenges in the evolution phase, the application INFBEEA: 2020-04-09

of innovative technologies such as industry enabling and user plane reliability enhancement
is analyzed. Based on the research and application of these key technologies, the inten—
tion—based precise core network concept is proposed to meet the commercial requirements
of 5G networks.

Keywords: standalone; non—standalone; simplified 5G core network; virtualization; network

slicing; edge computing; artificial intelligence; time sensitive network
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Challenges and Strategies of 5G Core Network
Planning and Construction

B FE /XIAO Ziyu
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(China Mobile Group Design Institute Co., Ltd, Beijing 100080, China)
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FE1E: 6G LK, AK; RIS

Abstract: Based on the progress of 5G standard industries, the challenges of 5G core net-
work planning and construction are put forward. The non-standalone (NSA)/ standalone (SA)
architecture selection, user business inheritance, future—oriented development strategy and
other key issues for 5G core network are analyzed and discussed in depth. Then the network
planning strategy to integrate data surface, control surface and user surface for individual users
and vertical industry users, as well as the planning and construction strategy which achieve
cloud transformation for 5G network infrastructure, 2G/4G/5G collaborative development and
5@ users international roaming is proposed.

Keywords: 5G core network; planning; strategy
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Abstract: The technology evolution of the mobile core network is reviewed, and 5G architec—

ture and key technologies are analyzed. 5G core network has been improved in the function
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IWFSEEE: 2020-04-08

enhancement, cloud native and software technology, network automation and intelligence and
other aspects, while it still faces various challenges in application and service innovation, net—

work cost and self-control.
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Abstract: A mobile edge computing (MEC) cloud-edge collaboration reference architecture
based on application scenarios and general industry cloud—edge collaboration framework is
proposed, and the cloud-edge collaboration differences between MEC in the narrow sense
and MEC in the broad sense are analyzed. Four types of MEC cloud—edge collaboration in—
cluding edge network services, edge operation management, cloud—edge platform services,
and cloud-edge application collaboration are described in detail, which provides reference for
5G MEC cloud edge cooperative development of operators.
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Thinking and Practice of Hardware Acceleration in

Core Network Forwarding Application

EF /WANG Sheng, BIEZ /BAN Yourong, FRr{EE /CHEN Jiayuan, 3k & /ZHANG Hao

(PEBIAFE, L=, 100053)

(China Mobile Research Institute, Beijing 100053)

B2 5G. WHITEHH RSB AT LT RERZIVMEFEIEE (UPF) E&RIvE.
SRR, TEENE], WiItEE. ERIBINIIRBIFRXER UPF HITEMEESE,. &
WNWLSTIIEREE ML (NFV) ALEC=FBEURERDH, K2 UPF NBEREHFIDRAIIAR,
BINREATVE SBHIIREVEE, NEE R EEITS50. NNICERT B RESNL.
IR SBSFOEREMFONE R SIS, S UPF SRIBMRAE, F1SEM. FRIMEZIRD,
FONBBAEUEDONN, FEABH, CRADRNAXRNENNRSEFNNESHEE

£,

X8213: UPF; ZBREN+; BBHFIDR; HREREAR

Abstract: The high demand of bandwidth and delay from new services of 5G and edge com-
puting requires user plane function (UPF) should have the ability of low delay, high forwarding
and zero packet—loss. And virtualized deployment is also needed by dynamic adjustment, cus—
tomization and network slicing function. Through the deep analysis of network function virtu—
alization (NFV) mismatched triangle, the pointcut of hardware acceleration in the UPF is found.
The acceleration ratio formula can not only measure the performance of hardware acceleration,
but also indicate the direction of subsequent improvement. Now the UPF equipment in the in—
dustry is proprietary to manufacturers, and the combination of software and hardware is highly
enclosed. Operators can realize the decoupling of software and hardware of UPF through cus—
tomized and standardized server and SmartNIC selection and specification. The general and
open network resource pool makes full use of the pooling effect of general hardware, reduces
costs, increases efficiency and improves resource utilization while strengthening the operator's
autonomous control of the network.

Keywords: user plane function; SmartNIC; hardware acceleration; hardware—software decoupling
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Abstract: Assisted by experiential networked intelligence (ENI) system, the lifecycle manage—

ment operations including creation, monitoring, orchestration and management for end to end
LS EMREE]: 2020-06-24
INFSEEE: 2020-04-12

5G network slice can be realized with artificial intelligence (Al) based close—loop control. This
is essential for ensuring fast service onboarding, efficient network resource utilization, and
service level agreement (SLA) for network slice. A framework for end to end 5G network slice
management assisted by ENI system is proposed.

Keywords: network slice; ENI; Al; resource allocation; scenario; proof of concepts (PoC)
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Abstract: Focusing on the issue of deployment of IPv6 in 5G standalone (SA) network, dif—
ferent solutions of introducing IPv6 into 5G SA user plane are illustrated. In particular, a
new IPv6-only solution is introduced, including its overall architecture, redundancy, port
mapping and traceability solutions. Compared with the traditional dual-stack approach, the
new one solves the problem of terminal addresses shortage, and helps to reduce the cost
of network maintenance, which is in accordance with the trend of the network develop—
ment. In the end, a strategy proposal for the carrier—grade network to choose the migra—
tion path is proposed .

Keywords: 5G SA; IPv6-only; NAT64; port mapping
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Abstract: The 5G core network innovation technologies, including multi—-dimensional network

slicing, user plane hardware and software acceleration, mobile edge computing (MEC) and 5G
integration, operation and maintenance automation, and industry diversification enabling tech—
nologies are studied in this paper. The applications and value of these technologies in industry
field are then discussed. By the use of these innovative technologies, a 5G core network inte—
grating agility, computing power and intelligence is created to meet the needs of the Internet
of Things (loT) market expansion.
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Abstract: R16 for 5G has been released, which makes the standards of enhanced mobile broadband (eMBB), ultra reliable low latency
communications (URLLC) and massive machine type of communication (MMTC) preliminarily complete. Targetting the description of 5G
evolution from network convergence perspective, the trend of 5G architecture design is analyzed from three main angles: fixed mobile
convergence, space—aerial-terrestrial integration and communication technology (CT) and operation technology (OT) integration. Through the
analysis of network from convergence and integration aspects, the key evolution direction of 5G towards R17 is pointed out. It is considered
that the complexity of network convergence technology is related to the depth of integration, and the integration of technology and
application should not be abandoned because of its complexity.
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Abstract: The global research progress of 6G network is briefly introduced and the tentative
timeline of 6G requirements, technology and standard research is illustrated. The future
traffic trend and typical use cases towards 6G network are investigated preliminarily. The
vision and the key performance requirements as well as the potential enablers in the
architecture, link, flow, inference and computing dimensions are established towards
6G network.The 6G potential enablers including self-driving network, the intelligent
3D-connectivity, the intelligent large—scale antenna array, the on—demand network
topology and computing, as well as the beyond silicon computing and communication are
introduced. Some innovation instances towards 6G from ZTE Corporation are presented
such as the service—based radio access network (SBA-RAN), the smooth virtual cell
(SVC), the intelligent reflective metasurface multiple input multiple output (IRS-MIMO)
and enhanced multi—user shared access (eMUSA). It's revealed that whether the 6G is an
"evolution" or "revolution" network of 5G is mainly determined by the innovations of beyond-
silicon computing which could maintain the sustainable development of Moore's law. Finally
the pre6G innovation technologies that will be widely used in the evolved 5G network are
forecasted.

Keywords: 6G; intelligent radio; service—based radio access network (RAN); 3D—connectivity;
software—defined air interface; intelligent reflective metasurface; smooth virtual cell;
enhanced multi—user shared access (eMUSA)
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KH213): 5G WES; BENHRG #beed; EETIL

Abstract: Facing the lack of growth in the personal market, operators are expecting more
growth in the industry market, and only through all-round reform can the dilemma be
addressed. The key capabilities of 5G leveraging industry transformation include four
factors: core competitiveness, large—scale replication, flexible liquidity, and organizational
support. Building a complete 5G core capability system with core network capabilities as
the key can meet the challenges of new operation models in the industry. In addition to
core network capabilities, the core industry capabilities, general solutions, and industrial
shopping malls need to be further built in the core capability system. The matching of
organizational capabilities is also the key to the success of operators in the industry
market's development. Only systematic support can further promote the healthy
development of 5G and industry integration.

Keywords: 5G network; capability openness; core capability; virtical industry
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High Stable Frequency Narrow Linewidth Semiconductor Lasers
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In the field of coherent optical communication and space optical communication,
the linewidth and frequency stability of laser play an important role in ensuring the quality of
communication, so it is necessary to take corresponding measures to narrow the linewidth
and ensure the frequency stability. Starting from the chip technology, the structure and
performance characteristics of several popular chips are proposed, in addition to the linewidth
and frequency stabilization level they can achieve. According to the requirements of high
frequency stability and narrow linewidth, the frequency stabilization technology is introduced
from two ways: active frequency stabilization and passive frequency stabilization. In order
to further improve the effect of frequency stabilization, the composition of the current
popular laser driver circuit as well as the structure of the temperature control circuit and the
corresponding algorithm processing are introduced.
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