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Figure 3 (Color online) Statistical results of the carrier noise ratio
mean values of all received signals in different elevations.
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Figure 7 (Color online) Horizontal positioning error comparison of different signals.
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BDS-3 B1 signal modulation and multiplexing techniques with
receiving performance

LU MingQuan'’, YAO Zheng"*", CUI XiaoWei"”, LIU Gang'” & LI WenYi"”

! Department of Electronic Engineering, Tsinghua University, Beijing 100084, China;
2 Beijing National Research Center for Information Science and Technology, Beijing 100084, China

The navigation signal structure is one of the primary technologies of the satellite navigation system and also a symbol of
the BeiDou global navigation satellite system (BDS-3). In this study, the design requirement and challenges of the BDS-3
BI1 band signals are first analyzed. After that, the principle and development of an innovative modulation technique,
namely Quadrature Multiplexed Binary Offset Carrier (QMBOC) modulation technique, and a generalized multi-
frequency multi-component navigation signal constant envelope multiplexing technique, i.e., Constant Envelope
Multiplexing via Intermodulation Construction (CEMIC), are introduced in detail. Also, the advanced performance of the
new-generation B1 signal is verified through the reception and analysis of the signal transmitted by the BDS-3 satellites.
The results from the performance analysis of the signal show that the QMBOC modulation can satisfy the requirements
needed for the performance improvement of the next-generation navigation signal, diversified reception modes, as well
as the compatibility and interoperability with other navigation systems. Also, the results reveal that the CEMIC
multiplexing technique can solve the B1 multiplexing issue caused by the coexistence of new and legacy signals, as well
as open and authorized signals. The QMBOC modulation and CEMIC multiplexing technique form the core of the BDS
BI1 signal scheme and, to a great extent, determine the time-frequency domain characteristics, reception performance, and
the transmission efficiency of the signals, which embodies both the innovation of these techniques and their value in
engineering application. Presently, these techniques have been applied to all BDS-3 satellites and provide services to the
world, which becomes a major hallmark of BDS-3 surpassing the advanced level of the world.

BeiDou Navigation Satellite System (BDS), signal design, modulation, constant envelope multiplexing
PACS: 84.40.Ua, 07.50.Qx, 91.10.Fc

doi: 10.1360/SSPMA-2020-0224

019505-12


https://doi.org/10.1360/SSPMA-2020-0224

	北斗三号 B1频点卫星导航信号的调制复用及实际接收性能
	1�� 引言
	2�� B1频点卫星导航信号设计需求与挑战
	3�� B1频点调制与复用技术
	3.1�� 基于QMBOC调制的B1C信号结构
	3.2�� 基于CEMIC技术的B1频点多路复用

	4�� B1频点信号实测性能
	4.1�� 载噪比测试结果
	4.2�� 伪距多径测试结果
	4.3�� 高精度载波相位性能测试结果

	5�� B1频点信号全球定位性能评估
	6�� 结论


