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Joint Estimation Schemes of Carrier and Sampling Frequency
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ABSTRACT

In this paper, we propose and evaluate joint carrier and sampling frequency offset estimation schemes based on
the channel estimation sequences in PLCP (Physical Layer Convergence Procedure) preamble for the proper and
efficient synchronization of the MB-OFDM UWB (Multi-Band Orthogonal Frequency Division Multiplexing Ultra
Wide Band) systems which have recently drawn explosive attention for future W-PAN (Wireless Personal Area
Network) applications. In the joint estimation schemes, we first estimate the sampling frequency offset, and then
estimate the carrier frequency offset using the estimated sampling frequency offset. Moreover, to improve the
reliability of the estimated offset values, each process uses a combination scheme based on weighting factors.
Simulation results using IEEE 802.15 Task Group 3a UWB channel models reveal that the estimation scheme using

the simple weighting factors based on easily-measurable received signal power of each sub-channel shows favorably
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comparable performance to the ideal scheme using the weighting factors based on the perfectly-estimated frequency

response of the channel.
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LA EF, SNR, 74 71e] BE 4%y Fus o

S,
Rl

gl o

8k WA} (Piconet #1, ¢, = 200 ppm, ¢, = 0.05).

Standard Deviation of Estimation Errors [ppm]

Channel Model CM1 CM2 CM3 CM4
SNR (dB) ChG RxP ChG RxP ChG RxP ChG RxP
0 1025.0 1543.3 1300.5 1588.2 1797.8 17222 2088.6 1792.8
5 593.30 850.08 748.09 922.77 1108.0 1134.6 13432 1269.8
10 289.88 377.47 381.90 440.42 596.73 623.28 784.32 792.67
15 150.58 177.73 201.99 221.16 330.58 344.18 44553 45435
20 84.920 97.549 112.04 120.64 188.92 196.26 262.99 266.15
25 48.250 54.620 61.798 66.653 111.42 116.99 153.69 155.66
30 27.250 30.784 34.837 37.824 61.501 63.902 90.322 90.860
E 4. A2 £F, SNR, 34 7ol g wkeyl Fus 934 Ao g FEHAL (Piconet #1, €, = 200 ppm, €, = 0.05).

Standard Deviation

of Estimation Errors

Channel Model CM1 CM2 CM3 CM4
SNR (dB) ChG RxP ChG RxP ChG RxP ChG RxP
0 0.0632 0.0985 0.0792 0.1014 0.1107 0.1109 0.1288 0.1158
5 0.0374 0.0542 0.0469 0.0586 0.0701 0.0732 0.0846 0.0824
10 0.0187 0.0244 0.0245 0.0283 0.0384 0.0404 0.0502 0.0513
15 0.0097 0.0115 0.0130 0.0143 0.0213 0.0222 0.0287 0.0294
20 0.0055 0.0064 0.0072 0.0078 0.0122 0.0127 0.0169 0.0171
25 0.0032 0.0036 0.0039 0.0043 0.0072 0.0076 0.0098 0.0100
30 0.0018 0.0020 0.0023 0.0024 0.0040 0.0042 0.0057 0.0058
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