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Number of user 1
Spreading code Walsh
Spreading factor 16
Number of subcarriers 16
Symbol duration 15.6 microseconds
Modulation scheme QPSK
Packet length 55 symbols
- Data 50 symbols
- Pilot 5 symbols
Channel 4-path Rayleigh
Receiver type MRC
Conventional RLS algorithm
Forgetting factor 0.69
Linearly increasing forgetting factor
Low forgetting factor 0.55
High forgetting factor 0.69
Forgetting factor adaptation
Initial forgetting factor 0.69
Learning rate 0.00001

42



manaaesii 1 sz@ninmvesszunludwessananuianainda

Tumsnaaoad I§insiaeesz TasUSuinlasuasasdinvessidivesdyaude
Fyaasuniu e SamsananuianandalasiminaaeulSsufeuraveamsiszana
Fosdgawlunsdimsiszinavesdynalay RLS daneTnuilnd mslszinaresdyq o
Tau RLS Sanesiuiiimsusudoumdudsz@nsmsau uaznsdifiauy@insszna

sosdaanauiulyldesgndesauysal ¥ ldnadeuanslugiii 1.13

1 T T

T .
== Parfect
& Conwertional RLS

@ Lewirly sicreasing forgelting faclor
&~ Adaptive forgatting factor

14
SN {E)

717 1.1.3 naasdaginnuianalniia Meunua19as1dIuveeiasvesdyyano dya

JUNIU

Manaaedn 2 Uszaniamvedsz v lugwesdasnnuranaialunmsdsznm
4 *
Tumsnaaesil ladimsiiasszuy medasdnsinnuranaiavesnstlszana laoi
manaaealssumeunavesnssznasesdaana lunsaimslssnuresdyqin lag RLS
Y a= a i o o a Aa Y a 1 A
danoanuilng uazmsdszinavesdyniulag RLS oane3nuninislsulasuadulszans

msay aeldnanmaaslugzii 1.1.4

HE{ i, Lll

G

5UN 1.1.4 ugasoasanuHana1nveInsdseum

Q

= A o

Manaandi 3 Uszaninmvesszuu luswesnnuainuaemslasuuilasvosresdynn
g9 tioda

dy Y o o o = ' a J
51111ﬂ']i‘V]ﬂﬁ’f]\iullﬂﬂ1ﬂ']§iﬂaﬂ\ﬁ$ﬂﬂ Tanimﬂaaummmmaﬂmaaiqa

AOATIANUAANAIATAYEIMTU Tz TagiimsnaasalSsumeunavesnslszua

43



yosdyanulunsaimsdszanusosdynin o RLS oane3nuilnd uazmslszuavosdaana

Tag RLS dano3nuiimsdsulasumduilszansmsan deldnaduanslugdi 1.1.5

—

~

{ o a a o ' { J {
717 1.1.5 nansdannnuranaaia ieunumanudeelimaesganga

a

1.1.5 Ouivzdutdumsae 'l
v v 4
1. udlv sazdsudgenssuis mibuaue Wik seans ooty

2. neaed uazsINRamIlszingesdyaanenaaeulszdninmvesszuuntinaue

@

o o J
3. AMITYAUAV VTN T

a Ay aw
1.1.6 wawaw"lmnmmaﬂﬂ

1.1.6.1 Thesis Proposal

“Pilot-Symbol-Aided Channel Estimation with Recursive Least Squares Algorithm for The
Downlink of MC-CDMA”

1.1.6.2 International Conference Papers

P. Khunabut, S. Kunaruttanapruk, P. Tansongcharoen and S. Jitapunkul, “On The Improvement
of RLS Channel estimation in Forward Link of MC-CDMA System,” in Proc. IEEE Canadian
Conference on Electrical and Computer Engineering, May 2004.

P. Khunabut, S. Kunaruttanapruk, “P.* Tansongcharoen and S. Jitapunkul, “RLS Channel
Estimation with Forgetting Factor Adaptation for the Downlink of MC-CDMA,” in Proc. IEEE.
International Conference on Networking, Sensing and Control, March 2004.
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2.5.1 Thesis Proposal
“FREQUENCY OFFSET CORRECTION FOR MULTI-CARRIER CDMA SYSTEMS OVER
FREQUENCY SELECTIVE FADING CHANNEL”

2.5.2 International Conference Papers
P. Tansongcharoen, S. Kunaruttanapruk, P. Kunabut, R. Kanchanawat and S. Jitapunkul, “NOVEL
OPTIMUM SIGNATURE SEQUENCES IN MC-CDMA SYSTEM WITH FREQUENCY

SELECTIVE FADING CHANNEL,” Proc. IEEE ISSPIT 2003, Dec 2003.

P. Tansongcharoen, P. Kunabut, S. Kunaruttanapruk and S. Jitapunkul, “IMPROVED CARRIER
SYNCHRONIZATION FOR MULTI-CARRRIER CDMA SYSTEMS OVER FREQUENCY

SELECTIVE FADING CHANNEL,” Proc. IEEE SPWC 2004, June 2004.

2.5.3 Software

Simulation software, developed in MATLAB
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1 3Uuuuves WMIC iunnaaey

Weight
Name N.S. Initial stage
factor
MF-WMIC.1 3 MF 0.6,0.8,1.0
MF-WMIC.2 3 MF 1.0,1.0,1.0
ZF-WMIC.1 3 ZF MUD 0.6,0.8,1.0
ZF-WMIC.2 3 ZF MUD 1.0,1.0,1.0
MMSE-WMIC.1 3 MMSE MUD 0.6,0.8,1.0
MMSE-WMIC.2 3 MMSE MUD 1.0,1.0,1.0

MW 4.2 LUDT1a0 TR MR e

Channel Path no. (/) Path delays (7, (l ) )
0 7,(0)=0
A
I 7,(1)= 45T,
0 Randomly selected from set, 7, (0) € {0,0.5T,.,T,.,1.5T,.,2T,.}
B
1 Lagging by 2. 5T, after the zero-th path, 7, (1) =7,(0) +2.5T,
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4.8 waraan 1dananiveil

4.8.1 Dissertation Proposal
“RECEIVER AND PARAMETER ESTIMATION TECHNIQUES FOR QUASI-SYNCHRONOUS
REVERSE LINK MULTICARRIER CDMA SYSTEM”
4.8.2 International Conference Papers

Suwich Kunaruttanapruk and Somchai Jitapunkul, “THE NOVEL DECISION FEEDBACK

EQUALIZER FOR OFDM SYSTEM WITH INSUFFICIENT CYCLIC PREFIX,” Proc. IEEE CNSR
2004, May 2004.

Suwich Kunaruttanapruk and Somchai Jitapunkul, “PARTIAL WEIGHT MULTISTAGE

INTERFERENCE CANCELLATION FOR REVERSE LINK MC-CDMA SYSTEM USING PILOT
ASSISTED CHANNEL ESTIMATION,” Proc. IEEE CNSR 2004, May 2004.

4.8.3 Software

Simulation software, developed in C++ language on MS Windows platform
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OFDM #1081319U
a. R. Li and G. Stette, “Time-limited Orthogonal Multicarrier Modulation Schemes”, IEEE
Transactions on Communications, vol. 43, no. 2 / 3 / 4, February / March / April 1995.
b. H. Nikookar and R. Prasad, “Waveshaping of Multicarrier Signal for Data Transmission
over Wireless Channels”, 1997 IEEE.
c. L. L. Yang and L. Hanzo, “Performance of Generalized Multicarrier DS-CDMA Using
Various Chip Waveforms”, IEEE Transactions on Communications, vol. 51, no.5, May
2003.
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Type of Window Inter-Carrier Interference ( ICI )

Condition : Waveform is the sinusoidal wave

Rectangular Window -1.7447e-014

Half-Sin Window -104.6509

Raised Cosine Window

Roll-Off Factor = 0.10 -11.6651
Roll-Off Factor = 0.25 -87.1248
Roll-Off Factor = 0.50 0.1066

nnmsilFsuieuaztinladn Rectangular Window vz 1@ 1CI ﬁwﬁ'ch@] UALi199910 Rectangular
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sl luauiseann uaz Taeldanyinnunanuise Sasto 1)t
a. C. Muschallik, “Improving an OFDM Reception using an Adaptive Nyquist Windowing”,
IEEE Transaction on Consumer Electronics, vol. 42, pp. 259-269, Aug. 1996.
b. X. G. Xia, “A Family of Pulse-Shaping Filters with ISI-Free Matched and Unmatched Filter
Properties”, IEEE Transactions on Communications, vol. 45, no. 10, October 1997.
c. N. S. Alagha and P. Kabal, “Generalized Raised Cosine Filters”, IEEE Transactions on
communications, vol. 47, no. 7, July 1999.
d. S. Muller-Weinfurter and J. Huber, “Robust OFDM Reception with Near-Optimum Nyquist
Window”, in Proceeding of 50" IEEE Verhicular Technology Conference, Armsterdam, The
Netherlands, pp. 289-293, September 1999.
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a. J. Armstrong, “Analysis of new and existing methods of reducing intercarrier interference
due to carrier frequency offset in OFDM”, IEEE Transactions on Communications, vol. 47,
pp- 365-369, March 1999.

b. J. Armstrong, J. Shentu and C. Tellambura, “Frequency Domain Equalization for PCC-
OFDM with overlapping symbol periods”,

c. K. R. Panta and J. Armstrong, “Spectral Analysis of OFDM signals and its Improvement by
Polynomial Cancellation Coding”, IEEE Transactions on, vol. 49, pp. 939-943, Nov. 2003.

d. J. Armstrong, P. M. Grant and G. Povey, “Polynomial Cancellation Coding of OFDM to
reduce Intercarrier interference due to Doppler spread”, IEEE Globecom, vol. 5, pp. 2771-
2776, 1998.

e. H. Kang, Y. Kim, W. Hwang and K. Kim, “BER performance of the OFDM system with
Polynomial Cancellation Coding under frequency offset”,
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6.4.3 software

- Simulation software, developed in C++ language
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