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Description on the channel model and codes
The channel model is based on the WRAN channel model B [1] with some modifications. The modifications are as follows.

(1) Each path has a fixed amplitude but random phase; 
(2) The path delays are -2.9167, 0, 1.8958, 3.9375, 7 and 10.9375 micro seconds (us) other than -3, 0, 2, 4, 7 and 11 micro seconds (us) as in [1]. These path delays are suggested by [2] and approved by the channel coding ad hoc group.

(3) The channel is invariant (Doppler shifts are not considered). This is for simplifying the channel coding simulation process.

Each call of the program wran_chan_b10.m produces a new channel with fixed amplitudes and random phases for the paths. If we want to keep the same channel for multiple OFDM symbols, only call the program once and save the channel for the multiple OFDM symbols. 
Examples of usage
rand('state',100); %% choose the seed of the random number generator

h=wran_chan_b10
This matlab code produces a discrete channel h with 98 taps (with fixed seed of random number generator).
h=wran_chan_b10
This matlab code produces a discrete channel h with 98 taps (with unknown seed of random number generator).

%% File: wran_chan_b10.m

%% Discrete channel for WRAN channel B based on the IEEE 802.22 WRAN Channel Models

%% Assume that the rectangular function is used as the pulse shaping filter 

%% Assume that the channel is invariant within one OFDM block

%% Each path has fixed amplitude but random phase

%% Author: Yonghong Zeng, Changlong Xu and Ying-Chang Liang from 

%% the Institute for Infocomm Research (I2R), Singapore

function h=wran_chan_b10;

%% h: the output discrete channel

cj=sqrt(-1);

Ts=7/48; %% sampling period in micro-seconds (us) for 6 MHz bandwidth

         %% and over-sampling factor 8/7    

path_delay=zeros(6,1); %% path delays in micro seconds (us)

path_fadding=zeros(6,1); %% expectation of path amplitute (relative to the strongest path)

Doppler_shift=zeros(6,1); %% Doppler shifts for signals in different paths (Hz)

path_delay=[-2.9167;0;1.8958;3.9375;7;10.9375];

path_fadding=[10^(-0.3);1;10^(-0.35);10^(-1.1);10^(-0.8);10^(-1.0)];

Doppler_shift=[0.1;0.0;0.13;2.5;0.17;0.37];

NT1=floor(-3/Ts); %% start time of the channel is NT1*Ts

NT2=ceil(11/Ts); %% end time of the channel is NT2*Ts

NT=NT2-NT1+1;

h=zeros(NT,1); %% the discrete channel B

chan_time=0;

cjp=cj*2*pi;

for m=1:6

    rand_phase=rand(1,1);

    for n=1:NT

        frac_delay=n-1+NT1-path_delay(m)/Ts;

        match_coe=0; %% matched filter coefficient

        if (frac_delay>-1)*(frac_delay<=0)>0;

            match_coe=1+frac_delay;

        end

        if (frac_delay>0)*(frac_delay<=1)>0;

            match_coe=1-frac_delay;

        end

        h(n)=h(n)+path_fadding(m)*exp(cjp*rand_phase)*exp(cjp*Doppler_shift(m)*chan_time*1e-6)*match_coe;

    end

end

h=h/norm(h);
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Abstract





This document presents the discrete channel Matlab code for WRAN channel B for the IEEE 802.22 WRANs. 
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