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超宽带信道模拟器

Qty. of physical channels

Frequency range

Real-time analog bandwidth

Maximum number of paths in a single channel

Internal interference generator (optional support)

Doppler shift

Doppler shift change rate

Path delay

Path delay change rate

In-band flatness

Doppler code deviation

Third order intermodulation

Technical  specifications

Parameters Product specifications

1/2

2GHz ~ 4GHz, supports up to 67G customization

2GHz

3

Single-tone interference, multi-tone interference, narrowband interference, 
broadband interference, partial band, comb, pulse interference, etc

Max ±2 MHz, step by 1Hz

≥±60kHz/s, step by 1Hz/s

30us to 1s, step by 1us

≥2ms/s, step 0.2ns/s

≤±2dB (2GHz), ≤±1dB (500MHz)

Normalized code bias maximum 3*10e-5, step 1Hz, accuracy 1Hz

＜-30dBc

Overview

• RF real-time bandwidth up to 2GHz
• The maximum path delay is 1 second
• Maximum Doppler shift ±2MHz
• Dynamic Doppler frequency shift and code offset simulation
• Classical road damage and scale fading simulation

Key features

• Wireless communication equipment research and development

• Communication network performance testing

• Research on key technologies of communication signals

• Cyber confrontation exercises

Applications

SCS02 series ultra-wideband channel simulator is a high-performance channel simulator for simulation of ultra-large bandwidth, ultra-long 

delay and ultra-high speed mobile channels. The product supports classical path loss and size scale fading models, and has dynamic Doppler 

code deviation, rotor occlusion and weather attenuation simulation functions, which can well support the key technology research and 

equipment development in the field of satellite communication, battlefield wireless communication and cellular mobile communication.
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中星联华科技（北京）有限公司成立于2009年，长期聚焦高速率、大带宽、宽频带测试测量技术研发，为卫星通信、雷达、复杂电磁环境
等传统应用领域及5G移动通信、量子技术、高速互连等新兴行业提供稳定可靠、性能卓越的专属测试测量软硬件工具。

中星联华科技（Sinolink Technologies）是国家级高新技术企业、北京市专精特新“小巨人”企业、北京市企业科技研究开发机构、中关村高新
技术企业、中国电子仪器行业协会理事单位、中国电磁环境效应产业技术创新战略联盟理事单位，自主知识产权产品广泛服务于政府
研发、企业研发以及高等院校等，每年服务国内外客户200家以上，累计服务客户上千家，是中国电子测量领域高端研发类仪器的头部
供应商之一，更是某些细分应用领域的领军服务商。  

聚焦成就专业，创新服务应用。中星联华科技深度理解行业应用，依托传统测试测量理论和技术，协同行业领军精英共同致力于改善
测试工具的实用性、便捷性和经济性，帮助工程师将更多时间与精力投入到研发、生产的本身。以创新测试方案加速相关领域技术发
展，推动所服务行业的迭代更新，为人类文明进步增砖添瓦。

Broadband & Innovation



Ultra-wideband channel simulator

软件显示界面 

信道模型测试图

图1 旋翼遮挡测试结果（无衰减，变化周期200ms） 图2 多普勒频移（正弦模型瀑布图，频偏1kHz）

图3 多普勒频移（正弦模型3D图，频偏1kHz） 图4 多普勒频移（正弦模型瀑布图，频偏1MHz）
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超宽带信道模拟器

RF performance

Input-output port VSWR ≤1.4

Input-output impedance 50Ω

Input-output port N-type panel connector

Input signal power -40dBm~+10dBm

Receive channel gain -10～40dB

Output signal power Range:-70dBm~-5dBm

Output power adjustment step 0.1dB

Signal correlation: (0dBm output)≤-60dBc 

Signal indifference: ≤-60dBm

In-band harmonic 
suppression 

≤-50dBc

Phase noise ≤-75dBc/Hz@100Hz 

≤-95dBc/Hz@1KHz 

≤-106dBc/Hz@10KHz 

≤-106dBc/Hz@100KHz 

≤-115dBc/Hz@1MHz

RF performance Product specifications

Channel model

Path loss and shadow fading

Free space (Friis), Log-normal, Okumura/Ha-ta, IEEE 802.16d, 
breakpoint model, custom model

Small-scale fading

Constant, Rayleigh, Rice, Nakagami, Suzuki, Pure Doppler, Flat, 
circular, Gauss, Jakes, Butterworth, user-defined models, and more

Time delay

Constant, sinusoidal sliding delay, linear sliding delay, 3GPP 
increase and decrease, 3GPP sliding delay group, user-defined

Meteorological attenuation model

Atmospheric attenuation, rainfall attenuation, cloud attenuation, 
tropospheric scintillation attenuation model and supporting 
parameters of input frequency band

Doppler frequency shift model

Sawtooth, trigonometry, sine, cosine, custom, etc

Rotor occlusion model

Rotor occlusion cycle range: 30ms~100ms, step 0.1ms
Rotor occlusion occlusion ratio range: 20%~40%, step 0.1%

Memory function

After the device is powered off and restarted, keep the latest 
Settings before the power failure

Remote control function

Supports remote control and configuration commands

Options support interference models

Single tone, multi-tone, narrowband, broadband, partial band, 
comb, pulse interference, etc

Options support ray-tracing models

Options supports playback of measured wireless channel data

Options support dynamic scenario simulation, including dynamic 
continuous simulation of measured scenarios

In-band frequency
conversion clutter:



超宽带信道模拟器

Software display interface

Channel model test diagram

Figure 1 Test results of rotor occlusion (no attenuation, change period 200ms) Figure 2 Doppler frequency shift (sinusoidal model waterfall, frequency offset 1kHz)

Figure 3 Doppler shift (3D diagram of sinusoidal model, frequency offset 1kHz) Figure 4 Doppler shift (sinusoidal model waterfall, frequency offset 1MHz)
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射频性能

输入输出端口驻波比 ≤1.4

输入输出阻抗 50欧姆

输入输出接口 N型面板连接器

输入信号功率 -40dBm~+10dBm

接收通道增益 -10～40dB

输出信号功率 范围-70dBm~-5dBm

输出功率调节步进 0.1dB

信号带内变频杂波： 信号相关：(0dBm输出)≤-60dBc

信号无关：≤-60dBm

信号带内谐波抑制 ≤-50dBc

相位噪声 ≤-75dBc/Hz@100Hz

≤-95dBc/Hz@1KHz

≤-106dBc/Hz@10KHz

≤-106dBc/Hz@100KHz

≤-115dBc/Hz@1MHz

射频性能 产品指标

信道模型

路径损耗和阴影衰落
自由空间（Friis）、对数正态（Log-normal）、奥村哈塔（Okumura/Ha-

ta）、IEEE 802.16d、断点模型、自定义模型

小尺度衰落
常数、瑞利（Rayleigh）、莱斯（Rice）、中上（Nakagami）、铃木(Suzuki)、
纯多普勒、平坦、圆形、高斯、杰克斯（ J a k e s）、巴特沃斯（
Butterworth）、用户自定义模型等

时延
常数、正弦滑动时延、线性滑动时延、3GPP增消、3GPP滑动时延
组、用户定义

气象衰减模型
输入频段的大气衰减、降雨衰减、云雾衰减、对流层闪烁衰减模
型及配套参数

多普勒频移模型
锯齿、三角、正弦、余弦、自定义等

旋翼遮挡模型
旋翼遮挡周期范围：30ms~100ms，步进0.1ms

旋翼遮挡遮挡比例范围：20%~40%，步进0.1%

记忆功能
设备断电重启后，参数保持断电前最新配置

远控功能
支持远程控制及配置命令

选件支持干扰模型
单音、多音、窄带、宽带、部分频带、梳状、脉冲干扰等

选件支持射线追踪模型

选件支持实测无线信道数据回放

选件支持动态场景仿真，包括实测场景动态连续仿真
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图13 时延测试结果（时延1S）

图12 莱斯分布测试结果（最大多普勒扩展1MHz）图11 瑞利分布测试结果（最大多普勒扩展1MHz）
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Figure 5 Doppler frequency shift (triangle model waterfall, frequency offset 1MHz) Figure 6 Butterworth (Max Doppler expansion 1MHz)

Figure 7 Test results of Gaussian distribution (maximum Doppler expansion 1MHz) Figure 8 Test results from the upper distribution(Max. Doppler spread 1MHz)

Figure 9 Flat spectral distribution test results (maximum Doppler expansion 1MHz) Figure 10 Test results of circular spectrum distribution 
(maximum Doppler extension 1MHz)
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Figure 13  Delay test results (delay 1S)

Figure 12  Rice distribution test results (Max. 1MHz Doppler extension)Figure 11 Test results of Rayleigh distribution (maximum Doppler expansion 1MHz)
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图5 多普勒频移（三角模型瀑布图，频偏1MHz） 图6 巴特沃斯（最大多普勒扩展1MHz）

图7 高斯分布测试结果（最大多普勒扩展1MHz） 图8 中上分布测试结果（最大多普勒扩展1MHz）

图9 平坦谱分布测试结果（最大多普勒扩展1MHz） 图10 圆形谱分布测试结果（最大多普勒扩展1MHz）
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