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Big Data-Driven "Attificial Intelligence" Wireless Network
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m In this paper, a smart wireless network architecture based on acquisition
and analysis of user characteristics, configuration and adjustment of work
parameters, intelligent resource management and optimization, and capacity
improvement and evolution is proposed. With the accurate matching of network
resources and user requirements, the coupling between big data analysis and artificial
intelligence of wireless network is studied. The typical use cases of big data analysis
and artificial intelligence in wireless networks are given. The validity of this model is
verified, and the development prospect and direction of smart wireless networks are
also forecasted.

big data analysis; artificial intelligence; wireless resource management;
quality of service (QoS)
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m It is believed that the integration of big data technology into wireless
network resource management will facilitate the co—ordination analysis of wireless
resource requirements in a wide range of multiple applications and the internal of
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applications, making wireless network resource management more flexible,
convenient and efficient. In this paper, a big data—driven wireless network resource
management and control framework is proposed. First, mobile crowd sensing (MCS)
technology is used to collect the whole—scale wireless network resource information.
Second, data virtualization (DV) is used to build a unified wireless resource view, and
to provide data services with different granularities and angles. Finally, in order to
realize the personalized resource management and control of applications, the
software defined network (SDN) method is used in the radio resource management
control mechanism oriented to the whole application life cycle.
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m In this paper, the application of reinforcement learning in wireless
network is briefly introduced. Due to the characteristics of interacting with
environment and dynamic decision making, reinforcement leaning algorithm has
strong adaptability to complex network environment. Then the application scenarios
of reinforcement learning method in wireless network are summarized, and two
cases of wireless access technology based on reinforcement learning are given:
handoff policy of mmWave HetNets and multi-rat access control. Intelligent access
control of wireless network is powerful in exploiting wireless network resources,
which can improve the quality of experiences of mobile users.
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m In this paper, the big data of network—side from the current operated
network of China Mobile is used to analyze the characteristics of atmospheric duct
interference (ADI). Combining network side data with meteorological data, two
machine learning methods are used to predict the ADI intensity, and are compared
with each other. The simulation results show that machine learning can achieve good
ADI prediction effect. When the training sample reaches 40 000, the accuracy and
recall rate can reach 72% and 75% respectively.
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m In this paper, an air—interface traffic—load based intrusion detection
approach is proposed. The base station can intelligently learn the traffic—load features
by analyzing the air—interference signal in the massive machine type communications
(mMMTC) nodes’ random access procedure. With the help of the statistic information
under the normal case, the framework of intrusion and attack detection for massive
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machine type communications (MTC) networks is established and a real time
detection scheme is designed. The performance analysis and simulation results
demonstrate that our scheme can well track the arrival process with high accuracy,
and outperform the baseline schemes in terms of the detection probability and the
detection time. Our low layer signal based approach can make an agile intrusion
detection and does not depend on security protocol applied on the high layer, which
provides novel thinking and a reference scheme for the security enhancement in

future Internet of things (loT).
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m The future 5G cellular network is required to support a large number of
services and applications. With the increasing complexity of network configuration
and the continuous emergence of new-type services, the standardization process of
5G networks urgently calls for new technical support. Based on the new features of
5G network, an intelligent 5G framework is designed by combining artificial
intelligence with 5G network. This framework is composed of three parts:
environment capsule, intelligent center and network strategy. Then, the current
applications of artificial intelligence technology in traffic forecasting, network slicing,
wireless resource allocation and resource sharing are summarizes. Finally, the
opportunities and challenges of realizing intelligent 5G networks are summarized.
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Trends of Technologies and Applications for Intelligent loT
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RBEEE TN ETEEMEM (o R AN AN —E—W NR%
MR R BB, ETRANEE(GPP) MR 2T E Y AFE T FRI M 8 M A
FA MBS SIDR 5 — R B MM (oT) VA% 22BN B R, X—BH.
5 VB A 5 22KEYG BD 70 loT R KON FB MAUE I 2 5015 B 2 NS B 0IR0US
YRR RO 87 W IR, STIDSRSRETAE 10T IRB VR A DS o

loT; GPP ; #RETE N —ED(SDX) ; 7% 2243

m In this paper, the system architecture and development trend of the
“general purpose processor (GPP)-horizontal and software defined everything (SDX)—
vertical” in vertical industries is proposed, which is on the basis of intelligent Internet
of things (loT). It means that the GPP-based shared computing platform and open
source software—based application development environment will be jointed to
establish the system architecture and application foundation of next generation
intelligent loT. This universal software and hardware architecture will facilitate loT
technology and applications to rapidly innovate from data collection, information
extraction to knowledge creation, which can achieve the future mission of intelligent

loT.

loT; GPP; SDX; system architecture
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On Grant-Free NOMA Technology and the Associated Receiver Design
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EED =556 22 (NOMA) RABR B9 B I8 1T . NOMA 7E5 %18

ERRAESEN, BWANERITER S TEERSAP TIHIH kD EBEBRAL
DIGN, B F 2B/ R A P UANRBI MRS AIERR FOFEREEDIT
ELRNR/IPHREGIT S GBI TIEBR(MMSE-SIC) IRV SIEEM L, £
WA RBEESSMORE FENNBRRSTE, HESREH: FIRSELR
ERBNHNERERRSOBREREOMER L, AXFASLPIURNHE
REERSIEHBWSTEKo

NOMA; B &4 ; S BH 2B2BIE(mMMTC)
m 5G Non-0Orthogonal Multiple Access (NOMA) and the associated receiver

design are discussed in this paper. When NOMA is combined with non—scheduled
transmission, the suppression of multi—user interference and the maximization of
diversity gain should be considered for the design of transceiver. It is also necessary
to consider the realistic user detection, identification and the non—ideal channel
estimation under contention—based transmission. Based on the classical minimum
mean square error — successive interference cancellation (MMSE-SIC) receiver
algorithm, the corresponding solutions are given for several different implementation
schemes. Simulation results demonstrate that the system performance in terms of
error propagation minimization and complexity reduction can be enhanced, and the
true grant—free transmission and high overloading capability can be achieved.

NOMA; grant—free transmission; massive machine—type—

communications (MMTC)
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m Existing wireless positioning technologies cannot meet the Internet
applications’ requirements in terms of coverage, deployment costs, location
accuracy and terminal compatibility. By analyzing the status of wireless positioning
industry and standard initiative for future location technology, the integration trend of
communication and positioning is demonstrated. Furthermore, the roadmap of
communication and positioning integrated network is proposed from the perspective

of communication carriers.

indoor positioning; location—based service; pipelining; location network
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m A space-terrestrial integrated network architecture based on software China)
defined network(SDN) is proposed in this paper. In this architecture, (1) control plane

and data plane are separated; (2) the terrestrial information station and geostationary

orbit(GEO) satellites are combined as the control plane; and (3) medium earth orbit

(MEOQO) & low earth orbit(LEO) satellites are regarded as simple forwarding devices.

This architecture could provide more flexible routing strategies, more convenient

network configuration and better compatibility. Meanwhile, considering the difficulty

(1. JL BB X %, JL3X 100876 ;
2. pE B FREH R, LR 100041 )
(1. Beijing University of Posts and

of deploying network devices on satellites, an evolutionary strategy is proposed, in

which controllers are deployed in terrestrial stations at the present stage and
extended to GEO satellites gradually. Moreover, the challenge of this space—
terrestrial integrated network architecture is analyzed.

integrated space and terrestrial network; SDN; multiple controllers;

evolutionary
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