
The function to construct the matrix  C and  S  developed in Chapter 2 for conventional matched filtering receiver

 function     [C,S,S_temp,C_r,ref_antenna,C_MUD]= single_path_S_C_antenna(L,K,N,Q,H,channel_MS,num_antenna,d_lamda,data);

%Input: L, the number of transmitted symbols by each user

%       K, the number of active users

%       N, processing gain

%       Q, upsampling factor for the pulse shaping filter

%       H, user signature sequence 

%      data, the transmitted symbols vector by all active users

% channel_MS:           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)

% Output: C, array for all antenna elements: num_antenna*MKL X KL

%         S, the user signature wave form containing delay information, all the antenna elements use the same S matrix.

%       ref_antenna: the reference signal for spatial processing algorithm, RLS

%                 each column is the desired signal for each received signal.

%    S_temp, the funmental matrix S without antenna array 

%     the number of column=K*L; used for constructing a matrix in RAKE to matched filtering, despreading and integrating

%    C_r, the arry for RAKE to match the channel:num_antenna*KL X KL

%    C_MUD, channel matrix without antenna array 

for i=1:L

    for k=1:K

        %-------  To randomly pick up one of the multipath signals  -----

        clear index NO  row col ;  count=1;

        [row,col]=size(channel_MS{1,(k-1)*L+i}(:,:));        

        if ~isequal(channel_MS{1,(k-1)*L+i}(:,3),zeros(row,1))

            for p=1:length(channel_MS{1,(k-1)*L+i}(:,3))

                if channel_MS{1,(k-1)*L+i}(p,3)~=0

                    index(count)=p;     count=count+1;

                end

            end

            rand('state',sum(100*clock));

            NO=randint(1,1,[1, length(index)]);

            delay_single_path(i,k)=channel_MS{1,(k-1)*L+i}(index(NO),2); % for constructing S matrix 

            for no_ant=1:num_antenna 

                % for construct the received signal in the front of the receiver                

                ch_no_rake((i-1)*K+k,no_ant)=channel_MS{1,(k-1)*L+i}(index(NO),3)*exp(sqrt(-1)*2*pi*(no_ant-1)*d_lamda*cos(channel_MS{1,(k-1)*L+i}(index(NO),4)));                  

                ch_no_rake_mud((i-1)*K+k,no_ant)=channel_MS{1,(k-1)*L+i}(index(NO),3); % To match the channel

            end 

        else 

            delay_single_path(i,k)=0;

            for no_ant=1:num_antenna

                ch_no_rake((i-1)*K+k,no_ant)=0;

                ch_no_rake_mud((i-1)*K+k,no_ant)=0;

            end

        end

    end

end

%---------------------------------

C_MUD=sparse(diag(ch_no_rake_mud(:,1)));

C=[];C_r=[];

for no_ant=1:num_antenna

    C=sparse([C; diag(ch_no_rake(:,no_ant))]); % Actually, This is matrix (PHA) X matrix (C)  

    C_r=sparse([C_r; diag(ch_no_rake_mud(:,no_ant))]); 

end    

clear ch_no_rake ; 

%--------- S Matrix generation %

tau=delay_single_path(1,:); 

% Assume all the symbols of each user has same delay, here the delay of the 1st symbol is used , o < tau(k) < N*Q-1 %

clear temp;

for i=1:L

    temp=i-1;

    for k=1:K

        S_temp(:,temp*K+k)=sparse( [zeros(1,temp*N*Q+tau(k)) (H(:,k+(i-1)*K))' zeros(1,(L-temp)*N*Q-tau(k)-1)]'); %

    end

end

S=[];

for no_ant=1:num_antenna

    S=sparse(blkdiag(S,S_temp));

end

S=sparse(S); 

clear tau  delay_single_path  temp val index NO;

%- Generate the reference signal for spatial processing algorithms %

clear temp;

data_faded=C_MUD*data';

for k=1:K    

    clear temp;

    for i=1:L        

        temp(:,i)= S_temp(:,(i-1)*K+k)*data_faded((i-1)*K+k);

    end

    ref_antenna(:,k)= sum(temp')';

end        



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































