
FBC 與 CFO同時衝擊非同步上鏈MC-CDMA系統效能之研究

賴品勳、陳雍宗

E-mail: 322039@mail.dyu.edu.tw

摘 要

載波頻率偏移 (carrier frequency offset, CFO) 明確地降低了多載波分碼多重存取 (multi-carrier coded-division multiple-access,

MC-COMA) 系統的效能，此一結果雖是一個頻繁討論的問題；然而，衰落分支相關性 (fading branch correlation, FBC) 是另

一個重要參數，其罕見的存在於MC-CDMA系統的研究中，由於，為了得到簡化的代數式，FBC幾乎被考慮為具有獨立性

。結合CFO 和FBC參數問題的探索，在本論文中進行研究，也就是說，本論文主要研究CFO和FBC同時並存於MC-CDMA

系統的系?i性能。MC-CDMA系統效能的位元錯誤率 (bit error rate, BER) 模擬，是利用探討CFO和FBC之參數數值加以完成

，其中它們個別地標示為 和 。根據採取數個相同量的數值摸擬，CFO和FBC分別採取相等的量，從0.4到1.0之間的值。此

外，經由CFO和FBC的數學式，在MC-COMA系統的模擬計算結果，可以說明CFO之影響來得比FBC明顯。
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目錄

封面內頁 簽名頁 授權書．．．．．．．．．．．．．．．．．．．．．．．．．iii 中文摘要．．．．．．．．．．．．

．．．．．．．．．．．．iv 英文摘要．．．．．．．．．．．．．．．．．．．．．．．．v 誌謝．．．．．．．．．

．．．．．．．．．．．．．．．．．vi 目錄．．．．．．．．．．．．．．．．．．．．．．．．．．vii 圖目錄．．．

．．．．．．．．．．．．．．．．．．．．．．ix 第一章　緒論．．．．．．．．．．．．．．．．．．．．．．1 1.1 

研究動機．．．．．．．．．．．．．．．．．．1 1.2 研究背景．．．．．．．．．．．．．．．．．．2 1.3 論文架構

．．．．．．．．．．．．．．．．．．5 第二章　MC-CDMA系統簡介．．．．．．．．．．．．．．．6 2.1 展頻通訊

技術 ．．．．．．．．．．．．．．．．6 2.2 論敘CDMA系統 ．．．．．．．．．．．．．．7 2.3 MC-CDMA．．．．

．．．．．．．．．．．．．．7 2.4 DS-CDMA系統．．．．．．．．．．．．．．．．9 2.5 論敘MC-DS-CDMA系統．

．．．．．．．．．． 12 2.6 論敘MT-CDMA系統介紹．．．．．．．．．．． 14 第三章　分集合成原理．．．．．．

．．．．．．．．．．．．17 3.1 線性分集合成技術的產生．．．．．．．．．．．17 3.2 各種分集合成技術之研究．．

．．．．．．．．．17 3.2.1 選擇性分集合成．．．．．．．．．．．．17 3.2.2 交換及等待式分集合．．．．．．．．．

．23 3.2.3 最大比率分集組合．．．．．．．．．．．27 第四章 FBC和CFO並存於非同步MC-CDMA系統之效能研究．．

．．．．．．．．．．．．．．．．．．．．．33 4.1 MC-CDMA的系統模型．．．．．．．．．．．．33 4.2 動差量的

計算與BER. 分析．．．．．．．．．．40 4.3數值分析結果．．．．．．．．．．．．．．．．42 第五章 結論與未來研

究方向．．．．．．．．．．．．．．．46 附錄．．．．．．．．．．．．．．．．．．．．．．．．．．47 參考文獻

．．．．．．．．．．．．．．．．．．．．．．．．48

參考文獻

[1] L. T. Scott, F. -B. Behrouz, “Mobility and Carrier Offset Modeling in OFDM,” IEEE Global Commun., 2007 Proceeding, pp. 4286-4290,

2007.�

[2] L. Rugini, P. Banelli, “BER of OFDM Systems Impaired by Crrier Frequency Offset in Multipath Fading Channels,” IEEE Trans. on

Wireless Commun., Vol. 4, No. 5, Sep. 2005.�

[3] W. M. Jang, L. Nguyen, M. W. Lee, “MAI and ICI of Synchronous Uplink MC-CDMA with Frequency Offset,” IEEE Trans. on Vehicular

Tech., Vol, 57, No. 4, July 2008.�

[4] P. Dharmawansa, N. Rajatheva, and H. Minn, “An Exact Error Probability Analysis of OFDM Systems with Frequency Offset,” IEEE

Trans. on Commun., Vol. 57, No. 1, Jan. 2009.�

[5] S. Qinghua, L. -A. Matti, “Accurate Bit-Error Rate Evaluation for Synchronous MC-CDMA over Nakagami-m-Fading Channels Using

Moment Generating Functions,” IEEE Trans. on Wireless Commun., Vol. 4, No. 2, Mar. 2005.�

[6] J. I. -Z. Chen, “Performance Analysis for MC-CDMA System over Single- and Multiple-Cell Environments in Correlated -Nakagami-m

Fading,” IEICE Trans. on Commun. Vol. E90-B, No. 7, July 2007.�

[7] Z. Du, J. Cheng, N. C. Beaulieu, “Accurate Error-Rate Performance Analysis of OFDM on Frequency-Selective Nakagami-m Fading

Channels,” IEEE Trans. on Commun., Vol. 54, No. 2, Feb. 2006.�



[8] J. Bingham, “Multicarrier modulation for data transmission: An idea for whose time has come,” IEEE Commun. Mag., vol. 28, pp. 5–14,

May 1990.�

[9] H. Sari, G. Karam, and I. Jeanclaude, “Transmission techniques for digital terrestrial TV broadcasting,” IEEE Commun. Mag., vol. 33,

pp.100–109, Feb. 1995.�

[10] Broadband Radio Access Networks (BRAN); HIPERLAN Type 2; Physical (PHY) Layer, ETSI TS 101 475 V1.3.1 (2001-12), 

http://www.etsi.org, Dec. 2001.�

[11] Supplement to IEEE Standard for Information Technology— Telecommunications and Information Exchange Between Systems—Local and

Metropolitan Area Networks—Specific Requirements. Part II: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)

Specifications:High-Speed Physical Layer in the 5 GHz Band, IEEE Std 802.11a-1999,  http://www.ieee.org, Dec. 1999.�

[12] P. H. Moose, “A technique for orthogonal frequency division multiplexing frequency offset correction,” IEEE Trans. Commun., vol. 42, pp.

2908–2914, Oct. 1994.�

[13] H. Sari, G. Karam, and I. Jeanclaude, “Channel equalization and carrier synchronization in OFDM systems,” in Proc. Tirrenia

Int.WorkshopDigital Communications, Tirrenia, Italy, Sept. 1993.�

[14] M. A.Visser and Y. Bar-Ness, “OFDM frequency offset correction using an adaptive decorrelator,” in Proc. Personal, Indoor, Mobile Radio

Conf.,Boston, MA, Sept. 1998, pp. 816–820.�

[15] M. A. Visser, P. Zong, and Y. Bar-Ness, “A novel method for blind frequency offset correction in OFDM systems,” in Proc. CISS,

Princeton,NJ, Mar. 1998, pp. 483–488.�

[16] T. Pollet, M. Bladel, and M. Moeneclaey, “BER sensitivity of OFDM systems to carrier frequency offset andWiener phase noise,” IEEE

Trans.Commun., vol. 43, pp. 191–193, Feb. 1995.�

[17] M. S. El-Tanany, Y.Wu, and L. Hazy, “Analytical modeling and simulation of phase noise interference in OFDM-based digital television

terrestrial broadcasting systems,” IEEE Trans. Broadcast., vol. 47, pp. 20–31,Mar. 2001.�

[18] J. Scott, “The effects of phase noise in COFDM,” EBU Tech. Rev.,Summer 1998.�

[19] S. Wu and Y. Bar-Ness, “Performance analysis on the effect of phase noise in OFDM systems,” in Proc. Int. Symp. Spread-Spectrum

Techniques,Applications, Prague, Czech Republic, Sept. 2002, pp. 133–138.�

[20] J. Amstrong, “Analysis of New and Existing Method of Reducing Intercarrier Interference Due to Carrier Frequency Offset in OFDM,”

IEEE Trans. Commun. Vol. 47, No. 3, pp. 365-369, Mar. 1999.�

[21] Y. Li, T. T. Tjhung and F. Adachi, “Performance of DS-CDMA in Correlated Rayleigh-Fading Channel with Rake Combining”,

Vehicular Technology Conference Proceedings, Spring Tokyo. IEEE 51st, Vol. 2, 15-18 May, pp. 785-789, 2000.�

[22] M. Schwartz, W. R. Bennett and S. Stein, Communication systems and techniques, McGraw-Hill: New York, 1966.�

[23] J. Park, J. Kim, S. Choi, N. Cho, and D. Hong ,”Performance of MC-CDMA systems in non-independent Rayleigh fading,” IEEE on ICC

’ 99, vol. 1, pp. 506-510, 1999.


