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m As an important networking method of 5G, the multi-bands wireless
collaborative networking based on the control user separation will improve the
capability of regional coverage, and boost the spectrum efficiency of overall system.
In this way, it can provide the high speed seamless experience for accessed users.
In this paper, the network architecture and some key technologies of multi—-bands
wireless collaborative networking are introduced systematically, then the research
status and future development trend of wireless backhaul, interference coordination,
and handover are discussed. The research of multi—bands wireless collaborative
networking with ultra coverage rate and system capacity has important theoretical
significances for the realization of ultra dense network (UDN).
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m Two key circuits (subharmonic mixer and double multiplier) for terahertz
wireless system are studied in this paper. On the basis of the breakthrough in the
research of key circuits, the terahertz wireless communication technology is studied,
and the experimental verification system of 220 GHz wireless communication is
constructed. The high speed wireless data transmission with a code rate of

3.52 Gbit/s has been realized by the 220 GHz experimental verification system in the
outdoor 200 m communication distance, and the transmission error rate is 1.92 x 10°°.
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The test results show that the great potential of the terahertz wave for high speed
wireless communication. It lays an important theoretical and technical foundation for
the development of terahertz frequency resources as a new wireless communication

band in the future.
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m Aiming at the improvement of local frequency, phase noise and spur
suppression requirements of 5G millimeter—wave communication system, a high—
performance local oscillator source which can be used for both intermediate
frequency (IF) and radio frequency (RF) circuits is proposed by combining ADF4002
and two ADF5355 frequency synthesizer chips. The local oscillator source provides a
5.4 GHz single—tone local oscillator signal for the system ’s IF module and uses a
digitally controlled attenuator and amplifiers to achieve adjustable output power. At
the same time, the ADF5355 phase-locked loop (PLL) and frequency doubler are also
used to provide the RF module with a frequency—adjustable local oscillator signal,
which step is 100 MHz in the 8.4 ~ 11.2 GHz wideband. Through the design and
debugging of the hardware circuit and the programming of the single chip micyoco
(SCM) control program, a low frequency noise and low spurious stable frequency
source is realized finally.
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m Massive multiple—input multiple—output (MIMO) technology can greatly
increase the system capacity and reduce the interference between different users.
However, due to the high channel dimension, complex channel estimation and
precoding algorithms, the hardware and software overhead of the system will
increase. In this paper, the precoding algorithms are classified into three types: digital
algorithm, analog algorithm and hybrid algorithm. The advantages and disadvantages
of different algorithms and applicable scenarios are summarized and compared. In
addition, the channel estimation scheme is divided into training—estimation and blind—
estimation, and the characteristics of the two schemes are compared. It is pointed
out that the channel sparsity of massive MIMO can improve the quality of channel

estimation and reduce the estimation cost.
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m Radar—communication integrated system is a combination of target
detection and information exchange. It is recently an important direction for the
development of radar and communication technology. Vehicle radar—communication
integrated system is one of the most important applications. In this paper, the
literature on radar—communication integrated system is reviewed, and the key
metrics, system structure and waveform design are analyzed, the research
achievements on the performance simulations of radar and commmunication functions
are then summarized. Finally, the future development and tendencies of vehicle
radar—communication integrated system which is used for automatic driving and
intelligent transportation are analyzed. It is considered that the vehicle radar—
communication system can reduce the cost and improve the spectrum efficiency,
which will become one of the important breakthroughs in the field of radar
communication integration from military applications to civilian applications.
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Thoughts on Millimeter Wave and Terahertz Communications
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It is considered that millimeter—wave multi—channel high—integration chip
and multi—-channel high—speed baseband processing chip are developing rapidly.
Millimeter wave is becoming a generic technology for 5G wireless communications,
high throughput short-range wireless access, Internet of Space (loS), etc., and is also
extending to THz frequency band. Therefore, some comments and predictions on
millimeter wave and THz communications are presented in this paper for reference.

|G B millimeter wave; Terahertz; wireless communications
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Thoughts on the Development of Terahertz High Speed Communication
Technology and lts Application in China
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EED cmizese

KKz iE S (Beyond 5G) PIREMBHRAER , EER
BERMNESSREANEBRRATER  EEERME

DEARENNEIR. PE

Kﬁ%mﬁ?ﬁéﬁ@f AEBRAEEME S EXRMW, SERKAKEELE L, B
I, #E—FNADERBRAMBZSRBERA, WTPEHsINBraRTLEER

REBIRRBE@IE

MEREEEBE2HHRIBE N

AW ZIBIS ; FRRABENIEIS ; Beyond 5G

MTerahertz (THz) communication has great potential for the future mobile
communications (Beyond 5G), and is also an important technique for the high data
rate transmission in spatial information network. THz communication has great
application prospects in military—civilian integration and coordinated development. In
China, important breakthroughs have been achieved for the key techniques of THz
high data rate communications, which is practically keeping up with the most
advanced technological level in the world. Therefore, further intensifying efforts on
the development of THz communication have the strategic importance for China in
leading the development of future wireless communication technigues and the

standardization process of Beyond 5G.

Terahertz communication; future mobile communications; Beyond 5G
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(University of Electronic Science and
Technology of China, Chengdu 611731,
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Spectrum Resources Sharing between LTE-V and DSRC
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ZEBER ; DSRC; LTE-V; K ZHE AR

m In this paper, a mechanism for dedicated short range communications
(DSRC) and long term evolution (LTE)-based vehicle—to—external information
exchange (LTE-V) to share the spectrum resources is proposed. This mechanism
improves the DSRC technology and LTE-V technology on physical layer and data link
layer. And the simulation results show that the proposed mechanism can effectively
reduce the interference between DSRC system and LTE-V system, and allow the
LTE-V based devices to receive the DSRC signal under certain conditions, thus
improving the ability of vehicles using LTE-V based devices to perceive the

surrounding vehicles.

Internet of vehicles; DSRC; LTE-V; spectrum resource sharing
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m Data—driven intelligent Operation & Management (O&M) has significant

importance for improving the efficiency of cloud platform maintenance. In this paper,
a time series clustering method based on structural features is proposed for
classifying large—scale metrics in cloud platform. A hierarchical scheme is adopted to
reduce the complexity of clustering. First, the time series are classified into two big
categories based on Fourier transformation: significant periodicity and non-significant
periodicity. Secondly, seven features are extracted from the data: seasonal degree
index, trend degree index, skewness, relative entropy, sample entropy, self—similarity
and Lyapunov coefficient. And then, the k—means algorithm is used to cluster the
time series in the feature space for each big category. The real data experiment
shows that the method proposed is able to distinguish the time series which contain
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Time Series Clustering Based on Structural Features

different characteristics.
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