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TD-SCDMA标准扩频扰码方案的性能研究

 贾向东, 傅海阳, 李凡

南京邮电大学，江苏省无线通信重点实验室;  西北师范大学数学与信息科学学院 兰州

摘要： 

通过对CDMA2000和TD-SCDMA（TD）两个系统的比较研究，指出两个系统的扩频扰码在本质上是等效的，并给

出了TD扩频扰码等效原理图。基于此等效模型，文章认为TD系统QPSK调制器发出的每路信号以3电平方式传输，

在每路数据中有1/2的码片值为0，这导致有1/2的发信功率不能被充分利用，功率利用率下降；同时TD不具备

CDMA2000或WCDMA正交分集发送所提供的1+1备份作用，系统的稳定性较低。为此，给出了一种改进的TD扩

频扰码方案(MSS-TD)，该方案综合了CDMA2000和TD系统扩频扰码的优点，提高了信噪比、误码率等性能。理

论推导和分析结果表明，不论是在多径衰落和非多径衰落信道中，采用该方案可在一定的条件下能提升系统的信噪

比，降低误码率等性能，特别是当考虑到相邻小区的干扰时，效果更加明显。 
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Study on the Scheme of Spread Spectrum and Scrambling Code in TD-SCDMA

 JIA Xiang-Dong, FU Hai-Yang, LI Fan 

 Wireless Communications Key Lab of Jiangsu Province, Nanjing University of Posts and 
Telecommunications;College of Mathematics and Information  Science, Northwest Normal University; 
Lanzhou 

Abstract: 

Through the comparison investigation of spread spectrum and scrambling code between CDMA2000 and 
TD-SCDMA (TD), an equivalent scheme of spread spectrum and scrambling code for TD is presented 
firstly. The equivalent scheme indicates that the basic principle of the spread spectrum and scrambling 
code of the two schemes，CDMA2000 and TD，is identical in nature. The equivalent scheme also shows 

that in TD system each path signal from QPSK modulator is transmitted with 3-level, which results in loss 
in power efficiency. Since in the 3-level signal transmission half of the transmitted data are zero, there 
are one half of the transmitting power can not be used effectively. At the same time, in contrast to 
CDMA2000 and WCDMA, TD hasn’t the 1+1 backup function originated from orthogonal diversity 

transmission, which results in the decrease of the system stability. Thus, we present a modified scheme 
of spread spectrum and scrambling code for TD-SCDMA (MSS-TD) as well as the comparison analysis of 
system performance. The proposed scheme integrates the merits of the both schemes, CDMA2000 and 
WCDMA. The theory deduction and simulation analysis show that MSS-TD improves the system 
performance, such as signal-to-noise ratio (SNR), bit error ratio (BER), etc. The improvements are more 
remarkable when the interferences of neighborhood sectors are considered specially.
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