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Channel Modeling for UWB MB-OFDM System
Considering RF Frequency Hopping
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Abstract

In the case of Non-Line-of-Sight (NLOS), common telecommunication systems typically have
Rayleigh distributed amplitude characteristics. However measurement result of Ultra Wideband
(UWB) Multi-Band Orthogonal Frequency Division Multiplexing (MB-OFDM) system which is proposed
as one of candidate standard in IEEE 802. 15. 3a for Wireless Personal Area Network (WPAN) shows
that it has independent log normal fading in each cluster as well as in each ray within the
cluster. Based on this clustering phenomenon observed, MB-OFDM channel model derived from
Saleh-Valenzuela model with a couple of slight modifications. In this paper, channel remodeling
for RF frequency hopping in MB-OFDM system is achieved, and performances of MB-OFDM system for
each channel mode and data rate are verified using modified channel model.
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Figure 1. Block Diagram of MB-OFDM Modem
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Table 1. MB-OFDM system parameters.
Parameters Value
Data subcarriers, Nso 100
Pilot carriers, Nsor 12
Guard carriers, Nso 10
Total used subcarriers, Nsr 122

Subcarrier frequency spacing, AF |4.125MHz(528MHz/128)

FFT period, Zrer 242 .42 ns
Cyclic prefix duration, Zer 60.61 ns
Guard interval duration, 7o 9.47 ns

Symbol interval, Tsm 312.5 ns
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Table 2. UWB channel model characteristics and

parameters.
channel
characteristic (oﬁém) ((&'ﬁm) (4-10"m) P&}&
Mean excess 5.05 10.38 14.18

Delay (nsec)( Zm )

RIS delay (nsec) | 598 | .03 | w28 | 2

NP 35
NP (85%) 24 36.1 61.54
Model parameter
A (1/nsec) 0.0233 0.4 0.0667 | 0.0667

A (1/nese) 2.5 0.5 2.1 2.1
/4 4.3 6.7 7.9 12

r 7.1 5.5 14.00 | 24.00

o (dB) 3.3041 | 3.3941 | 3.3941 | 3.3941

o (dB) 3.3041 | 3.3941 | 3.3941 | 3.3941
(dB) 3 3 3 3

Jg 2 Jdx &9 23 ().
Fig. 2. Impulse response realization (CM3).
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Fig. 3. Average power decay profile (CM3).
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Fig. 4. Impulse response realization of considering
RF frequency hopping channel model (CM3).

Average Power Decay Profile
T

Average power (dB)

Delay (nsec)
J8 5. A% AY 2h A d
(CM3).

Fig. 5. Average power decay profile of considering
RF frequency hopping channel model (CM3).
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Table 3. Simulation parameters.

Info. Data Rate | 55 Mbps | 110 Mbps | 200 Mbps
FFT size 128 128 128
Modulat ion QPSK QPSK QPSK
Frequency-domain
spreading Yes No No
Coding rate 11/32 11/32 5/8
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