
The function to process channel data in order to directly use it in the main function

function [ch_data,max_multipath,max_delay,location_MS ]=channel_data_process(L,K,MS_v,N,Q);

% Input      L: the number of symbols transmitted for each user%

%            K: the number of active users in the system%

%            N: Processing Gain%

%            Q: sampling factor for pulse shape filter%

%         MS_v: the MS speed is related to the corresponding distance(MS position lamda/2) of updating channel parameters %

%                                  between 2 successive symbols: num_d=MS_v/(lamda/2)%

% for example:  0.27km/h,    2.7km/h,      5.4km/h,      8.1km/h    %

%             1(lamda/2)   10(lamda/2)   20(lamda/2)   30(lamda/2) %

%Output    ch_data : a cell array , the size is 1 X K*L, %

%                    {1, k+1} ......  {1, k+L}; k=1,....K%

%      in each cell: Column 1    Column 2         Column 3                              Column 4      Column 5              Column 6  %

%               row: TxID        Excess Delay     Complex Channel Impulse Response        DOA         Magnitude (dB/dBm)    Phase(degree)%

%     max_multipath: the Maximum Number of Multipath among all the symbols transmitted.%

%         max_delay: the Maximum Delay among all the Multipath signals%

%  location_MS: the location of MS when MS send the 1st symbol %

D=load('channel_data.txt'); 

Num_P=1800;    rand('state',sum(100*clock));

lamda=3*(10^8)/(2*10^9); % the wave length of the RF signal,here f = 2GHz;%

num_d=round((MS_v*1000/3600)/(lamda/2)); % the distance between the MS positions of Channel Parameters used by successive symbols %

location_MS= randint(1,K,[1,Num_P-L*num_d]);

ImP= (cos(D(:,4)*pi/180)+sqrt(-1)*sin(D(:,4)*pi/180)).*10.^(D(:,3)./20);% complex Channel Impulse Response %

DD=[D(:,1:2) ImP  D(:,7)*pi/180  D(:,3:4)];

%DD  Column 1    Column 2         Column 3                              Column 4      Column 5              Column 6 % 

%    TxID        Excess Delay     Complex Channel Impulse Response        DOA(rad)         Magnitude (dB/dBm)    Phase(degree)%

num=length(DD(:,1)); ch_data_temp=cell(1,L*K); clear k i temp;

for k=1:K

    temp=k-1;

    for i=1:L

        for n =1:num

            if (location_MS(k)+num_d*(i-1))== DD(n,1)

                ch_data_temp{1,temp*L+i}=[ch_data_temp{1,temp*L+i};DD(n,:)];          

            end

        end

    end

end

%---- the absolute excess Delay Processing comparing to the Chip interval (Tc) :(1/3.84)*1000 (ns)%

clear k i temp;

for k=1:K

    temp=k-1;

    for i=1:L

        if ~isempty(ch_data_temp{1,temp*L+i})

            % the delay is measured against an arbitrary reference selected %

            % such that all transmission delays are constrained 0< t < symbol interval.%

            ch_data_temp{1,temp*L+i}(:,2)=ch_data_temp{1,temp*L+i}(:,2)./((1/(3.84))*1000); 

            % Assume all delays are constrained to be integer multiples of the sampling interval %

            ch_data_temp{1,temp*L+i}(:,2)=ceil(ch_data_temp{1,temp*L+i}(:,2));

            % the relative delay (normalized to the sampling interval) is then tau=0,1,...,NQ-1 %           

            ch_data_temp{1,temp*L+i}(:,2)=rem(ch_data_temp{1,temp*L+i}(:,2),N*Q-1);

            delay(k,i)=max(ch_data_temp{1,temp*L+i}(:,2));            

        end 

    end

end

max_delay=max(max(delay));

%-----------  the Maximum Number of multipaths=last-first  %

count=1; clear k i temp;

for k=1:K

    temp=k-1;

    for i=1:L

        if  ~isempty(ch_data_temp{1,temp*L+i})

            for n=1:length(ch_data_temp{1,temp*L+i}(:,3))

                if ch_data_temp{1,temp*L+i}(n,3)~=0

                    index(count)=n;

                    count=count+1;

                end

            end

        end

    end

end

max_multipath=max(index)-min(index)+1; % -the Maximum maximum number of multipaths %

%---------matching the maximum number of multipaths----%

ch_data=cell(1,L*K); clear k i temp;

for k=1:K

    temp=k-1;

    for i=1:L

        if  ~isempty(ch_data_temp{1,temp*L+i})

            if max_multipath > length(ch_data_temp{1,temp*L+i}(:,1))

                ch_data{1,temp*L+i}=[ch_data_temp{1,temp*L+i}; zeros(max_multipath-length(ch_data_temp{1,temp*L+i}(:,1)),length(ch_data_temp{1,temp*L+i}(1,:)))];

            else 

                ch_data{1,temp*L+i}=[ch_data_temp{1,temp*L+i}];            

            end

        else 

            ch_data{1,temp*L+i}=zeros(max_multipath,6);

        end

    end

end



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































