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Abstract: Internet applications deeply affect people’s work and life. As the booming of internet applications, the data
network faces more and more challenges. Based on the requirements of future applications, the trend for inheritance
development based on traditional IP of data networks was analyzed and a new network protocol suite—NewIP was
proposed. The core technologies including deterministic IP, intrinsic security, new control and addressing mechanisms
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Large-scale deterministic network forwarding technology

QIANG Li, LIU Bingyang, YU Delei, WANG Chuang
Huawei Technologies Co., Ltd., Beijing 100095, China

Abstract: A layer 3 forwarding technology LDN (large-scale deterministic network) which was scalable for wide ar-
ea deployment was proposed. LDN not only keeps the advantage of traditional IP’s statistic multiplexing, but also be
able to guarantee end-to-end bounded latency and bounded jitter required by SG uRLLC (ultra-reliable low-latency
communication) slice, industrial network, and other future scenarios. A simulation experiment was taken between tra-
ditional IP and deterministic IP (LDN enabled) on end-to-end worst case latency and delay variance (i.e., jitter), the
comparison results successfully proved the effective and efficient of LDN technology.

Key words: deterministic network, bounded latency, jitter
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Network architecture with intrinsic security

JIANG Weiyu, LIU Bingyang, WANG Chuang
Huawei Technologies Co., Ltd., Beijing 100095, China

Abstract: IP network brings big benefits for human’s life by connecting most devices all over the world, but its secu-
rity and privacy issues make people frustrating when using end to end communication. Without intrinsic security de-
sign of the network, it is difficult for patch-like solutions to cure stubborn security issues (IP spoofing, privacy leak-
age, MITM attack, DDoS, etc.). On the basis of surveying different kinds of security threats and related security tech-
niques, an overview of the security weakness analysis was given, and network architecture with intrinsic security
(NAIS) was presented, including dynamic ID/IP with intrinsic security, security verification and audit protocols, and
cross-domain cooperation defense mechanism, which could provide security and trustworthiness for end to end
communication.

Key words: IP network, intrinsic security, privacy, accountability, DDoS
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Next generation IP network test system framework
based on microservices architecture

XU Jingyi, ZHAO Zeyu, SHEN Minhu, YING Yibin, ZHOU Weiqgiang
Fudan University, Shanghai 200433, China

Abstract: The next generation IP network is a new type of public network. It integrates wire and wireless,
broad-band and narrow-band, transmit and receive, passive and active, which leads to the diverse and complex ser-
vice scenarios. However, different scenario has different needs and standards, and there remains gaps with the current
techniques, protocols and standards. In order to ensure the completeness and security of all kinds of techniques and
facilities in the new application scenarios, and the upcoming new characteristics in the process of network develop-
ment, a comprehensive test system framework needs to be established. The next generation IP network test frame-
work based on micro services architecture was proposed, combined with different new application characteristics,
which provided support for the development of network technology.
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Trend of next generation network architecture:
computing and networking convergence evolution

YAO Huijuan, GENG Liang
China Mobile Research Institute, Beijing 100053, China

Abstract: The great development of the industrial internet represented by the industrial internet will promote the
transformation of the future network from the information infrastructure with information transmission as the core to
the intelligent information infrastructure integrating perception, transmission, storage, computing and processing.
Based on the development trend of application, network technologies and cloud computing technologies, the future
data network needs to redesign the network architecture, which were proposed from the integration of computing,
network and storage to meet the needs of new business and new scenarios in the future.

Key words: computing and networking convergence, ICT convergence, future network architecture, data network, IP
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Computing network: a new multi-access edge computing

LEI Bo, LIU Zengyi, WANG Xuliang, YANG Mingchuan, CHEN Yunqing
Beijing Research Institute of China Telecom Co., Ltd., Beijing 102209, China

Abstract: Edge computing has become an important innovative business model in the 5G era, especially its low la-
tency characteristics, which are considered to be unavailable in traditional solutions. Therefore, edge computing can
provide more service capabilities and more application scenarios. However, the synergy of computing resources be-
tween edge computing and cloud computing has become a new technical problem, so it is necessary to realize cloud
network collaboration, cloud edge collaboration and even edge collaboration between edge computing, cloud compu-
ting and network, so as to achieve the optimization of resource utilization. A computing network solution based on
cloud, network and edge depth fusion was introduced, and a typical system for Al application was proposed, which
could effectively cope with the future.
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Critical capabilities and architecture of the iCAN
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1. Research Institute of Intelligent Network and Terminal of China Telecom Co., Ltd., Guangzhou 510630, China
2. Huawei Technologies Co., Ltd., Beijing 100095, China

Abstract: The intelligent capability-aware network (iCAN) has installed intelligent sensors with high accuracy to
quickly perceive the quality of the network, tap the maximum energy of the network, and meet the business SLA
guarantee network reliability and maximum throughput. The key technology capabilities including nTouch,
xRecognition and iX in iCAN were proposed, which could cope well with future network with low latency, high
bandwidth and traffic micro-burst, and could be used as the basic capability of complex and variable network.
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Abstract: As the most stringent and complicated channel, underwater acoustic (UWA) channels are featured by high
multipath interference, time-frequency doubly spread, high noise, and narrow bandwidth. Due to time varying of un-
derwater acoustic, it is difficult to trance and estimate channel state information (CSI). The underwater acoustic
communication techniques based on orthogonal frequency division multiplex (OFDM) and spread spectrum were re-
viewed. Then, the characteristic of differential chaos shift keying (DCSK) was analyzed, and two multicarrier differ-
ential chaos shift keying modulations were proposed. Finally, over time-frequency doubly spread channel and under-
water acoustic channel, the bit errors rate (BER) performances for two proposed schemes were presented and ana-
lyzed. Numerical results show that the proposed schemes own good robustness over underwater acoustic channels.
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Abstract: For traditional physical attacks such as side channel attacks and HID attacks in real networks, physical

isolation is considered to be a relatively complete security protection against network attacks. In 2018, a Wi-Fi hidden

channel method in the physical isolation environment Ghost Tunnel was firstly proposed, that is, in the state that
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Abstract: The existence of non-line-of-sight (NLOS) error can degrade the positioning performance in wireless sen-
sor network localization system, especially in indoor localization. To overcome the localization error caused by
NLOS propagation, a localization algorithm was proposed based on received signal strength (RSS) and
time-of-arrival (TOA). Firstly, a non-convex optimization problem was established based on RSS and TOA. Then, the
original non-convex optimization problem was transformed into a convex optimization problem through the se-
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tem to ensure the privacy of users, reduce the cost of resource allocation and communication services, and support
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Impact of the nationwide implementation of mobile number
portabilityon mobile communications market
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1. Capital University of Economics and Business, Beijing 100070, China
2. Sciresearch Consulting Co., Ltd., Beijing 102200, China

Abstract: China’s mobile users were taken as a research object, using the random sampling survey method and the
survey way of CATI (computer-assisted telephone interviewing) to conduct research on the mobile subscribers mar-
ket’s structure and impact after implementation of MNP (mobile number portability). The Markov probability transfer
matrix was used to predict the market share of mobile phones in China, North China and South China after the im-
plementation of MNP. And the inflow and outflow path model was proposed innovatively. In addition, the focus was
on regional characteristics, duration of use, ARPU value and number of MNP to further analyze the concerns and reasons
of MNP. The result shows that the longer duration of use, the higher the ARPU value, and the stronger the willingness to
choose other operators and the northern subscribers have more willing than the southern. The conclusions provide refer-
ence for the decision-making of communication operators.
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Evolution of core network oriented to 5G

MA Hongyuan, XIAO Ziyu, BU Zhonggui, ZHAO Yuan
China Mobile Group Design Institute Co.,Ltd., Beijing 100080, China

Abstract: The 5G network is dedicated to the vision of “internet of everythingand information is easy to reach”. 5G
network adopts scene design to meet diverse business needs in a more flexible way. Based on the core network target
architecture oriented to 5G, the problems in network evolution were analyzed from the aspects of network equipment
form, networking architecture, network and service capabilities, and network management orchestration. Following
the principle of “one-step network architecture layout, smooth evolution of network element functions, and gradual mi-

gration adjustment of capacity traffic”, the 5G evolution strategy recommendations for different periods were given.
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A comparative analysis of the development modes
of the IoT for telecom operators

LIU Kaikai, ZHANG Xun
Research Institute of China United Network Communication Co., Ltd., Beijing 100176, China

Abstract: In recent years, the development of 10T is in full swing. It is of great significance for the current trans-
formation and development of domestic telecom operators. In this context, the business model is very important
for operators to achieve “overtaking” in the IoT industry. Based on the analysis of the operation status of the IoT of
operators, the development strategies of the IoT industry at home and abroad were compared, and three different
development strategies was summarized. Telecom operators had advantages in customers, channels and other as-
pects, but limited by many factors. It was suggested that in constructing the development model, they should fol-
low the principle of gradual progress, fully according to their own enterprise positioning, combined with national
policies, pay attention to their own positioning in the industry chain of the IoT, pay attention to risks, and ulti-
mately realize it. Better development model improve the current situation of increasing revenue in the telecommu-
nications industry.
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5G RAN sharing &co-construction scheme

MA Tao

The Fourth Branch, China International Telecommunication Construction Group
Design Institute Co., Ltd., Zhengzhou 450052, China

Abstract: 5G is a mobile communication network that meets the development needs of future communication. Due to
the use of higher frequencies, more base BS are needed, results in huge CAPEX and OPEX. RAN sharing will be an
effective way to speed up the 5G commercial process and reduce costs and increase efficiency. The possibility of 5G

RAN sharing by analyzing the scheme under SA/SA and SA/NSA architecture was explored, then a systematic theo-

retical basis for 5G RAN sharing and co-construction was given.

Key words: 5G, SA, NSA, RAN sharing
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Optimization of electric power wireless
communication technology

ZHAO Xunwei, BAI Jie, DING Gaoquan, XIANG Liyu
State Grid Information & Telecommunication Group Co., Ltd., Beijing 102211, China

Abstract: An optimized design for improving spectral efficiency was given for the case where the power wireless

private network in the 230 MHz band continuously allocates carriers. By canceling the reserved guard band between

carriers, continuous subcarrier frequency domain resource mapping, adaptive FFT and filtering processing were used,

which reduced the amount of computation and improves the service rate. Aiming at the problem of unification of two

technical standards of 230 MHz power wireless private network, the necessity and the preliminary analysis of the

mature terminal and system equipment industry chain of public network were given.

Key words: LTE 230, continuous subband, frequency resource mapping, intermediate frequency filtering
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