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Abstract In wireless communications environments, a link adaptation technique that selects the proper rate from
among several transmission rates is adopted to cope with variations in channel status. In block coded modulation, the
frame time and/or the block length can be adjusted to the channel status. A smaller frame time can cause inter-frame
interference (IFI), however, a larger frame time can reduce the data rate. Therefore, frame time is the design factor
decided by a tradeoff between performance and the data rate. This paper presents a method to determine the frame
time based on the processing gain for the channel model, CM1~CM4, recommended by IEEE 802.15a. Also, a link
adaptation technique for block coded modulation is proposed for efficient communications by varying the frame time
and the block length. Through simulation, link adaptation can be carried out with a step size of 2~5 nsec in a frame
time range of 14~ 50 nsec for channel models CM1~CM4.

Keywords : UWB-IR (Ultra Wide Band-Impulse Radio), IFI (Inter Frame Interference), Channel Model, BCM (Block
Coded Modulation), Processing Gain
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Table 1. List of Key Variables
Notation Definition

T5 symbol time duration

Ty pulse time duration
Tr frame time duration
To unit time slot duration
T interation time
bi binary orthogonal block code for i th symbol

bi‘ j code for j th frame in i th symbol

y20) gaussian monopulse waveform

Ny the number of frames in a symbol duration
N the number of time slots in a frame

N, the number of the averaged signals to get a

reference signal

h(t) channel response

n(t) noise with zero mean and the spectral density ]VO / 2

g(t) received signal of a pulse

g j(t) received signal in j th time slot

E, transmitted energy for a pulse
€ energy of received signal gj(t) in j th time slot
€ energy of received signal g(t)
w filter bandwidth of the receiver

w(t) energy r\onnalized gaussian mono pulse waveform

of duration T,
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Table 2. Parameter Settings for the IEEE UWB channel

Model
Notation Definition
A the cluster average arrival rate
A the pulse average arrival rate
r the power decay factor for clusters
0% the power decay factor for pulses within a cluster
o the standard deviation of the fluctuations of the
¢ channel coefficients for clusters

26

o the standard deviation of the fluctuations of the
¢ channel coefficients for pulses within each cluster
o the standard deviation of the channel amplitude gain
Scenario CM1 CcM2 CM3 CM4
A (1/nsec) 0.0233 0.4 0.00667 0.00667
A (I/nsec) 2.5 0.5 2.1 2.1
r 7.1 5.5 14 24
ol 43 6.7 7.9 12
¢ 3.3941 3.3941 3.3941 3.3941
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