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Abstract: Due to the development of the Marine economy and the need for maritime activities, wireless communication
systems for maritime environment that secure robustness and high data rate are still in high demand. Different from
the land, marine environment has particular channel characteristics caused by sea waves fluctuation, water vapor
evaporation, etc., making the terrestrial wireless channels ineffective. In order to study the influence of various factors on
the sea channel, the maritime communication measurement experiment at a 5.8 GHz frequency band was carried out in
Nantong, Jiangsu. The maximum measurement distance of this experiment is 33 km, and the communication bandwidth
is 20MHz. According to the received signal strength analysis of the test results, the 2-Ray model can well reflect the
characteristic of maritime channel under the winter conditions in the Yellow Sea coast of Nantong City.

Key words: maritime communication, channel path loss, multipath effect
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Wideband Digital Predistortion Algorithm Validation based
on R&S SMW200A and R&S FSW43

CHEN Long, CHEN Wen-hua

Abstract: This paper presents a wideband digital predistortion algorithm and achieves the validation based on R&S
SMW200A and FSW43. Using a 64-QAM 600 MHz bandwidth signal with 7.0 dB PAPR and 1.92 GHz sampling rate,
the Class AB power amplifier that operated at 1.8 GHz was linearized with a novel digital predistortion (DPD) technique

based on reduced GMP model. When the operation points were approximately the saturation region, the measured EVM

was reduced from 8.4% to 1.4%, meeting the linearity specifications. The experiments also showed that the Reduced

GMP model's performance was close to GMP model” s and its number of coefficients was nearly one third of GMP

model's.

Key words: Digital Predistortion, Reduced GMP, Power Amplifier, R&S SMW200A, R&S FSW43
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Near-Field Multistatic Array Imaging Verification Based
on Multi-Port Switch Matrix

Shang Xiaozhou, Liang bingyuan, Zhuge Xiaodong

Abstract: In contrast to traditional monostatic imaging, multistatic measurements based on multi-channel receivers

can be used for acquiring scattered EM field in a wide angular range. The measured data includes various scattering

characteristics of the target which can be used for accurate imaging and reconstruction. In this paper, a multistatic

imaging system with single-input-multiple-output array is constructed for near-field rotation imaging. In order to realize

multi-channel measurements, the receiving channel of the applied vector network analyzer (VNA, ZVA24 from RS) is

connected to twelve receiver antennas via a switch matrix (OSP120 from RS). Therefore, the measurement is completed

in different time blocks by switching through different transceiver pairs. By taking advantage of the switch matrix, the

complexity of the multi-channel system is greatly simplified while improving the reliability of the acquisition.Key words:

Near-field imaging; Multistatic array; OSP120; ZVA24
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Simulation of High Speed Wireless Channel Based
on Channel Fading Simulator

Zhang Kun

Abstract: Wireless communication of high speed railway (HSR) is different from the classic scenarios, one of the

characteristics of HSR wireless communication scenarios is the mobile users moving very fast, which will cause

serious Doppler effect between the base station and the users and it has a great effect on the quality of wireless

communications. This paper is based on the vector signal source SMBW100A and the channel fading simulator

AMUZ200A produced by Rhodes and Schwartz to simulate the wireless channel under high-speed railway scenario, and

study the change Doppler shift.

Key words: High speed railway; Doppler shift; SMBV100A; AMU200A
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Spectrum Measurement of a Bichromatically Driven
Superconducting Qubit with Several Microwave Sources

Sun Guozhu

Abstract: Exploring the interaction between a quantum system and an external driving is very important to the coupling
between the quantum bits and also to the multi-qubit system. In order to measure the spectrum of a superconducting

qubit with bichromatically driving, we set up a system with several SMB100A microwave sources. The experimental

results agree well with the theoretical ones.

Key words: Superconducting qubit; Bichromatically driven; SMB100A
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Suppression of Nonlinearity in Directly-Modulated
Analog Photonic Links

Baojian Qi, Ye Yao, Haiping Song, Lei Deng

Abstract: The nonlinearity of directly-modulated analog photonic links (APL) has been improved by combining push—pull

structure and an adaptive compensation algorithm. The linearity performance of the APL is measured by vector signal
generator (R&S SMBV100A), signal analyzer (R&S FSV13) and vector network analyzer (R&S ZVL), the results shows that
the SFDR2 and SFDRS3 are improved by 19.8 and 12.4 dB, respectively.

Key words: Radio over fiber (RoF), fiber optics link and subsystems, digital signal processing
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A Printed Multiband MIMO Antenna Testing With
Decoupling Element

Ziyu-Xu Linyan-Guo

Abstract: A multiband Multi-Input Multiple-Output (MIMO) antennas is proposed in this letter. This MIMO antenna
system comprises two symmetric printed monopole antennas. Each antenna consists of multiple bend lines that produce

four resonant frequencies covering the GSM900, PCS, LTE2300 and 5G bands, respectively. The simulation results and

R & S's Vector Analyzer ZNBS8 test results show that the proposed MIMO antenna could be applied to traditional 2G,

3G, 4G and new 5G mobile communication. By etching four inverted L-shaped grooves on the ground plate, isolation

between the adjacent antenna elements has been improved.

Key words: Multiple-input multiple-output (MIMO) antenna; multiband; decoupling;printed monopole; Vector network

analyzer; R&S ZNB8.
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Current Spectrum Measurement of Interference
Source Using a Current Probe

Pan Xiong, Song Shuwen, Zhang Shaobo, Wanglei

Abstract: Suppression of electromagnetic interference is the key issue to improve the low-speed small and medium-

sized optical fiber gyroscope sensitivity. In order to reduce electromagnetic interference, the three elements of

electromagnetic compatibility must be analyzed deeply, including the interference characteristic of the interference

source, the transmission characteristic of the coupling channel and the anti-interference characteristic of the sensitive

device. In this paper, the typical power interfering coupling path from DA converter chip to PIN-FET of fiber optic

gyroscope is selected as the research object, and the interference current spectrum of the power pin of DA converter

chip is measured by R & S RT-ZC30 current probe. The measurement results provide a reference for guiding the design

of fiber optic gyroscope power distribution network and improving the anti-interference ability of the circuit.

Key words: Fiber optic gyroscope; Electromagnetic Interference; Current spectrum; Anti-interference; RT-ZC30
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Analysis and Design of Single-Section
Microstrip Directional Coupler

Wang Zi

Abstract: This paper presents a brief analysis of the coupled microstrip line and introduces the design method of the

Single-Section Microstrip Directional Coupler (SMDC). Based on this method, a directional coupler which works from

300 to 1T000MHz was designed and manufactured. FR-4 with dielectric permeability of ¢,= 2.65 and thickness of h =

1 mm serves as substrate material. Using the vector network analyzer of R&S, the experimental characteristics were

obtained, which coincided with simulation results with HFSS 14.0.

Key words: Directional coupler; Microstrip coupled line; physical simulation; vector network analyzer.
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Abstract: This paper presents a behavioral modeling method of circuit modules based on support vector machines (SVM).

This method is applied to a modulator circuit. With the vector signal source AFQ100B and signal generator SMF100A

of R&S, multiple sets of data are collected and employed to build a behavioral model, which meets requirements of

practical application.

Key words: Support Vector Machine; Behavioral Model; AFQ100B; SMF100A
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[RE] . ERIMENE . LCC iR

The Parameter Design Method at the Secondary Side in
Electric Vehicle Wireless Charging Systems

Abstract; In the process of wireless charging for electric vehicles, constant current (CC) mode needs to be changed
to constant voltage(CV) mode immediately and smoothly in order to ensure the safety of batteries. Which always
need wireless communication between the primary side and the secondary side and the complex control method at
the primary side. This paper proposed a method automatically and rapidly changed between the CC and CV mode by
changing the resonant compensation network at the secondary side without communication and the complex control
process. By an example of changing from LCC-LCC to LCC-S resonant compensation network, the proposed design
methods are analyzed and verified. The experiment results show the process of changing from CC to CV mode is stable,
which meet the requirement of battery charging.

Key words: Resonant Compensation Network; LCC; Battery Charging
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Absorbing material measurement system using R&S ZNB4
network analyzer and MATLAB

Li Dongbing, Meng Fanbo and Zhang Pei

Abstract: Electromagnetic parameters of materials are an important part of evaluating the properties of absorbing

materials. We adopt the transmission and reflection method, the TR method, to measure the dielectric constant and

permeability of the absorbing material. In the measurement, a vector network analyzer was used to measure the

reflection and transmission parameters of the fixture with sample installed. Then the data is analyzed by using MATLAB

script to calculate the electromagnetic parameters of the sample. This article describes the use of R&S four-port ZNB

4 vector network analyzer to measure the transmission and reflection parameters of absorbing materials. The data is

acquired from the VNA by using MATLAB Instrument Control Toolbox and the material” s electromagnetic parameters

are calculated.
Key words: TR method; R&S ZNB4; MATLAB
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Linearity Improvement Based on Predistortion
Circuit for Radio Over Fiber System

Yucheng Zhang, Shichao Chen, Yahao Liu, Lei Deng

Abstract: A predistortion circuit(PDC) for directly modulated Radio over fiber(RoF) system is proposed. The main

advantages of the proposed PDC based on several Schottky diodes, resistors and capacitors are simple configuration,

broad bandwidth from dc to 6GHz and excellent distortion suppression. In this paper, the spurious-free dynamic

range(SFDR) @2GHz of the optical transceiver which is designed by ourselves is measured with R&S advanced vector

signal generator SMBV100A and signal analyzer FSV13. The experimental results show that by using the proposed PDC,
the SFDR of the optical transceiver can be improved from 93.8dB-Hz?* to 112.1 dB-Hz**.
Key words: Radio over Fiber(RoF); predistortion circuit; spurious-free dynamic range(SFDR); SMBV100A; FSV13.
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A Novel Compact Adjustable Dual Notch-band UWB Antenna

Li Manman, Sun Mingyu, Yang Zhuogqun

Abstract: In this paper, a new type of dual band-notched UWB antenna with adjustable resistance band is proposed.

By embedding the variode in the center of S-type resonant structure, the central frequency of the resistance band

is regulated and narrowband suppression can be achieved in the wideband. After the simulating verification and

processing, we finally use the R&S company's ZVAL0 Vector Network Analyzer to measure the S11 parameter, thus

verify its resistance band adjustable characteristic.
Key words: UWB; Notch-band; Variode; ZVA50
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Research on Carrier Frequency Estimation
of Digital Signal Based on Power Spectrum Estimation

Abstract: Signal carrier frequency estimation is an important issue in signal processing in fields such as
communications, radar, sonar, and electronic countermeasures. Combining the classical carrier frequency estimation
algorithm-frequency centering method and Welch power spectrum estimation algorithm, an improved blind carrier
frequency estimation algorithm is proposed. The algorithm can realize the blind carrier frequency estimation of the
signal without the modulation category and timing information of the signal. Under the simulation environment of the
shortwave channel, the estimation performance under the low SNR is better than the frequency centering method. This
paper introduces several classical carrier frequency estimation methods and uses the signal and spectrum analyzer of
F&S26 of R&S Company to test the carrier frequency of the digital signals with different modulation modes when they
are transmitted to the spectrum analyzer by the transmitting device, and the setting of the sending device. The carrier
frequency is also compared with the carrier frequency calculated by the algorithm.

Key words: Digital signal; Carrier frequency estimation; FSW26.
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Research of Symbol Rate Estimation Based on Wavelet Transform

Cao Tingting

Abstract: With the rapid development of communication technology, non-cooperative communication is used more

widely, especially in the field of electronic countermeasures. The relevant properties should be extracted under the

condition of a litter information if non-cooperative receiver hope to effectively intercept information of signals, and

calculating relevant characteristic parameters. The accuracy of symbol rate in non-cooperative communication pattern

hold the key to building communication. The improved Mexihat wavelet transform method is proposed to overcome the

defects of Hara wavelet transform method which is not suitable for signals after shaping filter, expanding available range

of wavelet transform scheme, and applying spectrum analyzer produced by R&S company to measure peak distance of

signals.

Key words: Symbol rate estimation ; Haar wavelet transform; Mexihat wavelet transform.
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Performance Test of Spectrum Anomaly Detection
System Based on Deep Learning

Niu guanqun

Abstract: Spectrum anomaly detection is one of the main contents of radio spectrum management. In this paper, a
radio spectrum anomaly detection system is designed based on deep learning and tested by simulation and experiment.
This spectrum anomaly detection system uses spectrometer produced by R&S company to make a real-time signal
monitoring. The results show that the system has an excellent anomaly detection performance.

Key words: Abnormal Detection;Deep Learning; Feature Extraction
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Analysis of Filter Modeling Based on Vector Fitting

Changyang Ye, Junjun Wang

Abstract: In this paper, a segmental modeling method based on vector fitting is proposed for the modeling of

microwave filters. This method uses the modeling error to divide the frequency band and solves the problem of large

error in model built for intense float data using vector fitting. The core of the method is to use the previous modeling

error to divide the frequency band. The accuracy of the proposed method is verified by the comparison of the S

parameters tested by the ZVAB0 vector network analyzer and model results of the low-pass and band-pass filters.

Key words: Vector Fitting; microwave filter; segmental modeling
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Research on RCD Clamp Circuit Of Switching Power Supply
Based on High Frequency Oscilloscope

Ning Zhao-ming

Abstract: In the high-frequency switching power supply, due to the presence of the leakage inductance of the flyback

converter, the flyback converter will generate a large peak voltage at the moment of turning off the switching tube. In

order to ensure that the switching tube is not damaged, the clamping circuit must be introduced to absorb the leakage

energy. In the passive clamp circuit, the RCD clamp circuit is favored because of its simple structure, small size, and low
cost. This paper uses the Rohde & Schwarz R&S RTE1104 high frequency oscilloscope and Rohde & Schwarz R&S ESRP
type electromagnetic interference receiver to test the critical waveforms of the RCD clamp circuit and the switching

power supply conducted interference in the switching power supply. The simulation results are compared to verify the

influence of the RCD clamp circuit on the switch waveform and the conduction interference of the switching power

supply.

Key words: Switching power supply; flyback converter; RCD clamp circuit; electromagnetic interference.
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Researches and Applications of Metasurface in Microwave Region

Yueyi Yuan, Kuang Zhang#, Xumin Ding, Qun Wu
Harbin Institute of Technology, School of Electronic and Information Engeering, Harbin
Email: #zhangkuang@hit.edu.cn

Abstract: In this paper, recent works and researches of metasurface are reviewed, and several practical applications
and multi-beam emission antenna based on metasurface are proposed. Firstly, ultra-thin metasurface based on
phase discontinuity is introduced by analyzing the phase transformation during electromagnetic wave propagation.
Secondly, according to different space phase distribution, several meta-lenses are proposed to optimize the diffraction
characteristics of vortex beam to realize effective manipulation of electromagnetic wave. Thirdly, metasurface antenna
based on transformation optics is studied. A four-beam antenna is achieved by metasurfaces, which is verified by
experimental results. All these results are provide a promising approaches to realize the miniaturized, planarity and multi-
functional microwave devices.

Key words: Metasurface; Microwave; Vortex Beam; Multi-Beam Antenna
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Effect of Phase Noise on Performance of Phase Modulation Signal

Ma Yunchao

Abstract: In digital signals, the phase modulation signal has the advantages of good error performance and high

bandwidth utilization. However, the phase noise caused by complex signal processing in engineering applications

directly affects its performance. A phase noise QPSK model is established, and the influence of phase noise on the QPSK

demodulation performance is theoretically analyzed. It is pointed out that the phase noise will lead to the rotation of the

QPSK modulated signal constellation, which leads to the degradation of the system's demodulation performance. The

QPSK demodulation error rate performance under phase noise interference is simulated and analyzed.

Key words: QPSK; phase noise; constellation diagram; symbol error rate
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OFDM-Based Dynamic Spectrum Access Communication
System Performance Test

Gao Xiao

Abstract: Millimeter-wave wireless communication is currently studied more than SC-FDE and OFDM two systems,

both systems have a good anti-multipath performance, which OFDM system spectrum utilization is high. The modulation

and demodulation of the OFDM symbols at the transmitter and the receiver are realized by using a fast Fourier transform,

which greatly improves the operation speed and also simplifies the hardware implementation structure. In this paper, a

dynamic spectrum access scheme based on a wideband OFDM multi-carrier communication system is introduced and

implemented on an R&S FSW analyzer to analyze its system performance in a real environment.

Key words: OFDM; Dynamic Spectrum Access; R&S FSW
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Abstract: This paper presents a tunable balanced quadrature coupler. The wide power-dividing tuning range is obtained
by using two tuning capacitors. The differential-mode operation, common-mode rejection and cross-mode conversion
suppression are realized for all tuning states. For verification, a 2 GHz balanced quadrature coupler with tunable power-
dividing ratio is designed, fabricated and measured by ZNBT8 vector network analyzer. The measured results are in good
agreement with the simulated ones. The measured results show that the differential power-dividing ratio can be tuned in
a range of -11.3~10.2 dB with better than 15-dB return loss and isolation.

Key words: Coupler, balanced, tunable power-dividing ratio, ZNBT8
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