Viability of a wavelet-based multicarrier modulation
L system

Nguyen Q.T., Nguyen D.T.
Faculty of Electronics and Telecommunications, Vietnam National University, Hanoi; Faculty of

Engineering, University of Technology, Sydney

Abstract: The authors consider the viability of a wavelet-based multicarrier modulation (MCM) scheme as
an alternative to the current FFT-based system used in an asymmetrical digital subscriber line (ADSL).
Current work tends to unfairly compare the performance of wavelet-based MCM to that of the conventional
MCM Biorthogonal wavelet bases have a quite different structure from the classical FFT-based harmonic
structure. Within each subband in the proposed wavelet-based MCM system, we have essentially a TDM
arrangement. Thus a wavelet-based MCM system is practically a combination of orthogonal TDM (between
translates) and orthogonal scale division multiplex (OSDM). Unless this particular structure of a future
wavelet-based MCM system can be better understood and exploited for appropriate channel equalisation,
channel loading and signal demodulation, it is premature and will not be meaningful to compare the
performance of a wavelet-based MCM system to that of the current FFT-based system.

Index Keywords: Communication channels (information theory); Demodulation; Fast Fourier transforms;
Multicarrier modulation; Time division multiplexing; Wavelet analysis; Asymmetrical digital subscriber line
(ADSL); Channel equalization; Channel loading; Harmonic structure; Orthogonal scale division multiplex

(OSDM); Signal demodulation; Digital communication systems

Year: 2007

Source title: IEEE Region 10 Annual International Conference, Proceedings/TENCON

Volume: 2007

Art. No.: 4085033

Link: Scorpus Link

Correspondence Address: Nguyen, Q.T.; Faculty of Electronics and Telecommunications, Vietnam National
University, Hanoi; email: tuannq@vnu.edu.vn

Conference name: TENCON 2005 - 2005 IEEE Region 10 Conference

Conference date: 21 November 2005 through 24 November 2005

Conference location: Melbourne

Conference code: 69661

ISBN: 0780393112; 9780780393110

CODEN: 85QXA

DOI: 10.1109/TENCON.2005.301184

Language of Original Document: English

Abbreviated Source Title: IEEE Region 10 Annual International Conference, Proceedings/TENCON
Document Type: Conference Paper

Source: Scopus


http://www.scopus.com/inward/record.url?eid=2-s2.0-34249320496&partnerID=40&md5=b9f51b2fa549c50c2c73b02f39f34ea7

Authors with affiliations:

1.
2.

Nguyen, Q.T., Faculty of Electronics and Telecommunications, Vietnam National University, Hanoi

Nguyen, D.T., Faculty of Engineering, University of Technology, Sydney

References:

1.

Weinstein, S.B., Ebert, P.M., Data transmission by frequency-division multiplexing using the discrete Fourier transform (1971)
IEEE Transaction on Communications Technology, COM-19, pp. 628-634. , October

Cimini, L.J., Analysis and Simulation of a Digital Mobile Channel Using Orthogonal Frequency Division Multiplexing (1985)
IEEE Transaction on Communications, COM-33, pp. 665-675. , July

. Bingham, J.A.C., Multicarrier Modulation for Data Transmission: An Idea Whose Time Has Come (1990) IEEE

Communications Magazine, 28, pp. 5-14. , May

ITU-T Rec.G.992.2 (06/99), Series O, Splitterless asymmetric digital subscriber line (ADSL) transceiversMelsa, P.J.P.,
Younce, R.C., Rohrs, C.E., Impulse response shortening for discrete multitone transceivers (1996) IEEE Transaction on
Communications, 44, pp. 1662-1672. , December

Aldinger, M., A multicarrier scheme for HIPERLAN (1996) Wireless Personal Communications, 4, pp. 81-91

Bolcskei, H., Duhamel, P., Hleiss, R., Design of pulse shaping OFDM/OQAM systems for high data-rate transmission over
wireless channels (1999) Proc. of IEEE Int. Conf. on Communications (ICC), pp. 559-564. , Vancouver B.C, Canada, pp, June
Wemer Kozek, et al., A Comparison of Various MCM Schemes, Proc. 5th International OFDM-Workshop, pp. 20.1 - 20.4,
Hamburg, 2000Charina, M., ISI, pp. ICI. , Comparison of DMT and wavelet Based MCM schemes for Time Invariant
Channels

Neurohr, N., Discrete Wavelet Multitone Transmission for Digital Subscriber Lines Institute of Communications Engineering,
Department of Electrical Engineering and Computer Engineering University of Kaiserslautern, Telekommunikations Forum,
WS2000

Daubechies, 1., Ten lectures on wavelets (1992) CBMS-NSF Lecture Notes, 61. , SIAM. Philadelphia



