Manual for Integrated System Simulator

File Name:  Manual_IntegratedSystemSimulator.doc

Contents:  File & Function Descriptions of the matlab files used in the system simulator

Brief Description about the simulator:

This is an integrated system and link level simulator. This can be used to analyze the system capacity for different load conditions, different resource allocation and link adaptation algorithms etc under cellular scenarions.

When the simulator is started it first goes and checks if the link level results exists for the particular scenario being verified. If this is not the case then the link level simulator is triggered. Once the link level results are available then the system level simulator is triggered for the particular case.

Once the simulator is completed for a particular set up, there are several analysis programs/scripts which need to be run in order to generate the desired curves for eg. Distribution of user life time, distribution data rate vs distance, etc.

Folder Structure:

C:\Final_ss_v3

· Final_ss_v3

· “analyse_result”

· “comm_funcs”

· “docs”

· “link_lv_simu”

· “sys_link_result”

· “sys_link_simu”

· “sys_lv_simu”


“analyse_result” : Contains matlab files for analyzing the data dumped during the simulation procedure


“comm_funcs” : Contains the functions which are common to the link level and system level simulators. Mostly it contains the initiation variables and paths


“docs” : Contains all documents related to the simulator


“link_lv_simu” : Contains all matlab files needed for the link level simulator


“sys_link_simu” : Contains all matlab files needed for integrating the link level and system level simulator


“sys_lv_simu” : Contains all matlab files needed by the system level simulator 

“sys_link_result” Contains the results of link and system level simulators

To Begin the simulator

Steps

1. Set Parameters.

a. The primary parameters used in the simulator are described later.

2. First go the folder named “Final_ss_v3” in Matlab

3. Go to folder named “Sys_link_simu” using the command ‘cd sys_link_simu\’ in matlab command promt

4. To run the simulator type “sys_link_simu” in the matlab command prompt.

a. If the link level simulator needs to run, it will do so automatically

b. Once the link level simulator has generated the necessary look up tables needed for the system level simulator then the system level simulator will run and store the results in the result directory

c. After the system level simulator has completed running the test case then the analysis scipts will run.

i. Note: The analysis scripts are custom built and needs to be looked into for each different scenarios/algorithms/conditions being tested. Accordingly new codes need to be written or the available codes need to be modified.

Function Flow (considering Link Level Simulator needs to run)

Base Folder: Final_ss_v3\

Note: The file names indicate the function names. The name preceding the filename is the folder name where the function can be found.

Eg. sys_link_simu \comm_config.m 

Here, “sys_link_simu” is the folder which contains the file comm_config.m

The indenting shows the sequence of function call.

1. sys_link_simu \sys_link_simu.m

2. sys_link_simu \comm_config.m

3. link_lv_simu \func_ link_lv_simu.m

a. link_lv_simu \ts_config.m

b. link_lv_simu \mg_config.m

4. link_lv_simu \find_thres.m

a. link_lv_simu \func_findthres.m

i. comm_funcs \ channelgenerator2.m

1. comm_funcs \raych2.m

ii. \link_lv_simu \func_add_csi_err.m

iii. link_lv_simu \selectAntenna2.m

iv. link_lv_simu \T_mod_cod_intlv.m

1. link_lv_simu \N_encoder.m

2. link_lv_simu \qmodulator2.m

v. link_lv_simu \ BT_alamouti.m   /  link_lv_simu \BT_alamouti2.m

vi. link_lv_simu \FixP_rx_subN_gain.m 

vii. link_lv_simu \BTR_ofdm.m

1. link_lv_simu \Rapps_model.m

viii. link_lv_simu \BR_combiner.m  /  link_lv_simu \BR_combiner2.m

ix. link_lv_simu \ R_mod_cod_intlv.m

Function Flow (considering Link Level Simulator results already exists for the case being tested, and therefore link level results can be loaded and only System Level Simulator needs to run)

1. sys_link_simu \sys_link_simu.m

a. sys_link_simu \comm_config.m

b. sys_link_simu \init_tables.m

c. sys_lv_main_functions \func_sys_lv_simu.m

i. sys_lv_main_functions \mainOFDMA.m

1. sys_lv_main_functions \input_config.m

a. sys_lv_main_functions \test_definition.m;

b. sys_lv_main_functions \initConfig.m;

i. sys_lv_main_functions \initialize_base_station.m

ii. sys_lv_main_functions \initialize_mobile_station.m

iii. sys_lv_simu\runemain\crelognmap.m

iv. comm_funcs \ Channelgenerator2.m

v. sys_lv_simu\runemain \uselognmap.m

2. sys_lv_main_functions \ofdma_sfn_Cellular_la_dl_simulator.m

a. sys_lv_main_functions \update_mobile_structres_before_frame2.m

i. sys_lv_main_functions\ mobmoveScale.m

ii. sys_lv_main_functions \ threeSectorpathGain.m

b. sys_lv_main_functions\measureMobileSinr2.m

i. sys_lv_main_functions\threeSectorpathGain.m

c. sys_lv_main_functions\link_adaptation.m

d. sys_lv_main_functions\resource_alloc.m

e. sys_lv_main_functions\measurement2.m

Primary-Parameter Description

Filename: sys_link_simu.m 

     Variable name = an exemplerary value ; % Description of variable


 
cf 

= 

2e9; 



% carrier frequency

        
velo 

= 

30; 



% average UE velocity in kmph

      
fd 

= 

round(velo * 5/18 / 3e8 * cf); 
% Doppler frequency in Hz

        
t_rms 

= 

0.5; 



% Delay spread in us

        
F_LA 

= 

4; 



% Frequency of Link Adaptation per frame










% Number of link adaptations per frame

F_PA 

= 

1; 



% Power Adaptations per frame

        
BO_dB 

= 

0; 



% Power Back Off used in the power amplifier

        
use_HPA_flg 
=
 
0; 



% Flag for whether to use power amplifier in simulator or not

flg_offset 
= 

0; 



% Carrier frequency offset. The value should be a fraction which

indicates the relative carrier frequency offset which is used in the

simulation in order to test the effect of carrier frequency offset

        
flg_csi_err 
= 

0; 



% Flag set to signal whether the simulator will introduce

Channel estimation error or not

        
BW 

= 

5e6; 



% Channel Bandwidth for which the system must run

        
N 

= 

512; 



% FFT size

        
subN 

= 

16; 



% sub-channel size. Number of sub carrier which are grouped together










to make a sub channel

        
cp_l 

= 

128; 



% CP length in terms of sub-carriers

state 

= 

1; 



% 1 SISO; 2 MRC; 3 Alt2x1; 4 EGC (not used); 5 AS2x1; 6 Alt2x2; 

7 AS 2x2;

This variable signifies which MIMO mode to be used.




%state can be 1,2,3,4,5,6,7 indicates different systems

%(1=SISO,2=MRC1x2,3=ALT2x1,4=EGC1x2,5=AS2x1,6=ALT2x2,7=AS2x2)

        
targetFER 
= 

0.05; 



% target Block Error Rate for the simulation. 

This is a Quality of Service (QoS) parameter

        
chnums 
= 

1000; 



% No. of channel realizations to be used in the simulations. This many 










number of channel realizations will be held in the ram. This model is 










used in order to increase the speed of simulation.

        
sampling_rate 
= 

1.536; 



% over-sampling factor

DELAY 

= 

4; 



% Feedback Delay in terms of OFDM symbols

Ts 

= 

(N + cp_l) / (BW * sampling_rate);% OFDM symbol duration

T_frame
=

0.5e-3;



%Frame duration in seconds. 

This is the basic unit for a block.%Tf = Ts * Nsymbol;

        
Tf

=

T_frame;

        
%Nsymbol 
= 

6; 



% No. of symbols per frame

        
Nsymbol 
= 

floor(Tf/Ts); 


% No. of symbols per frame

allow_load_oldtab = 

1;



%Flag set to indicate whether to use previously generated results or not. 









This is applicable for both link and system level simulations

test_possible_user_numbers = 4; 



% No. of active UEs

        
test_possible_user_velocities = velo; 



% UE velocity in kmph, should consider Doppler and Carrier frequency

        
scenario_ix 
= 

1; 



% 1 micro cell; 2 macro1; 3 macro3; Signifies the scenario to be tested

RA_ix 

= 

2; 



% Resource Allocation algorithm number. 1 Round Robin; 

2 Proportional Fair; 3 Max C/I; 4 Proportional Fair type 2;

        
start_Drop 
= 

1; 



% start index for Drops

        
end_Drop 
= 

6;



% end index for Drops

% Each drop is a random realization of the shadow fading. The result is averaged over different drops

MaxSaveIndex = 

30; 



% consider the total simulation duration in test_defination

% Check the number of data samples i.e. index of

% "saveIndex1.mat" etc in the "\user_gain_info_and_distance" folder of the sys_lv_result folder 

save_info_factor = 1000; % refer to test_defination

figdir

=

'/../figs/';


% Relative path to store the figures

Filename: comm_config.m

Other parameters used in this file are relative and the primary parameters for each case are described above.

T_div 

= 
[1 1 2 1 2 2 2];



% Not to be changed

% The set together with R_div gives the combinations of number of %antennas (number of diversity brances) for different MIMO cases.

% This works together with the variable named ‘state’ which is defined earlier.


%state can be 1,2,3,4,5,6,7 indicates different systems

%(1=SISO,2=MRC1x2,3=ALT2x1,4=EGC1x2,5=AS2x1,6=ALT2x2,7=AS2x2)

% T_div is for transmitter side 

R_div 

= 
[1 2 1 2 1 2 2];



% R_div is for receiver side

Filename: func_link_lv_simu.m

    
TS_frame 
= 
100;




%400 % No. of frames for simulation

TS_dir 

= 
'find_thres';



% Directory for storing the threshold values

TS_allow_load 
= 
1;




% Flag to indicate whether to allow the previous threshold values or not

    
MG_frame 
= 
4000; %4000% No. of frames for simulation, These are used to find the margin in link Adapation

MG_dir 

= 
'find_marg';



% Folder to store the margin values

MG_allow_load = 
1;




% Flag to indicate whether to allow old margin values

MG_LAmarg 
= 
0; 




% Start margin, value of SNR at which margin needs to be found. This relates to the Delay variable which plays a role in the time varying channel condition.

If the Delay is zero that means the threshold found for link adaptation is perfect. Where as of there is a non zero Delay involved between channel estimation / link adaptation choice selection and its use then the channel changes in this period. To account for the channel variation a margin is needed to be added to the threshold value found earlier. This relates to the margin used in LA look up table.  

MG_delt 
= 
0.2; 




% Margin resolution. Delta incremental margin value used to search for the the correct margin.

MG_buff 
= 
20;  




% BLER averaging duration (No. of frames)

    
MG_snr 
= 
20;   




% Margin found at this SINR

    
stp 

= 
1;




% step for increasing the SNR

misnr 

= 
zeros(3,3); 



% start SNR

mxsnr 

= 
[10 12 16; 16 18 20; 26 26 26]; 

% stop SNR

Ms 

= 
[4 16 64]; 



% modulations

Cs 

= 
[1/3 1/2 2/3]; 



% FEC code rate for convolution code.

Filename:
func_sys_lv_simu.m

a 
= 
1; % start index for number of drops

b 
= 
6; % stop index for number of drops in case these are not specified

test_possible_scenarios = {'micro1','macro1','macro3'}; % Cell configurations

                            % micro cell case 1, macro cell case1, macro

                            % cell case 3. These correspond to the

                            % different test conditions as given in the

                            % 3GPP LTE specs

test_possible_resource_allocations = {'RR','PF','MAXCI','PF2'}; % Resource allocation algorithms

                            % RR indicates Round Robin, 

                            % PF indicates Proportional Fair

                            % MAXCI indicates max C/I

                            % PF2 indiactes proportional fair type2.

Filename : mainOFDMA.m

test_pc_flg
=
'no';%'yes'. 


%The yes is not yet implemented  %Power control to be employed 








%If PC is implemented then it has to introduced in the file named 








% ofdma_sfn_Cellular_la_dl_simulator.m in the appropriate section as marked 

% with inline comments

test_FRF = 'SFN';%'FFR1'



%frequency resuse planning, type of frequency reuse...








%can be 'SFN' , i.e. single frequency network








%can be other fractional frequency re-use, which are yet to be programed.

%Simulation duration as a factor of the sub frame size

%test_simulation_period_factor=90000;%12000;% consider the number of drops....%20;%20000;%

test_simulation_period_factor=30000;%12000;% consider the number of

test_g_factor_flg
=
'no';%'yes', if %measure g-factor ? if yes, then the test gets into a different mode and






     %frequency selective fading is not used

%File size for users 

% this is the minimum value

%test_file_size_per_user_bits = 2*1024*1024*8;%1024*1024*8;% depends on traffic type 

test_file_size_per_user_bits = 256*1024*8;%1024*1024*8;% depends on traffic type 

%tast_file_size_max_ratio = 4;   % 4 times the minimum value

%Frame size as a multiple of subframe size. This is the interval over which

%resource allocation, i.e. data chunk allocation to users is done

test_frame_period_factor
=
1;% when sub frame size is now taken as 0.5 ms

%throughput averaging window size for proportional fair algorithm. This is

%given as a factor of the sub frame size

test_pf_thpt_avg_time_window_factor 
= 
600;%50;% 0.3ms

%time out duration. This is duration over which if an active user has not been able to send data then it is dropped. the duration is a factor of sub

%frame size. It should be greater than a frame size

test_user_time_out_period_factor = test_frame_period_factor+100;%(test_pf_thpt_avg_time_window_factor+test_frame_period_factor);% 

st_initConfig.targetUEthpt 
= 0.5e6;
% Target user equipment throughput in bits per second

st_initConfig.tunablealpha 
= 1;

% A tunable alpha parameter which is needed in testing different test cases for the proportional 

fair type 2 algorithm

Filename:
initConfig.m

SchedulingAlgoChoice=2;


%choice of scheduling algorithm

% 0 fixed modulation with round robin scheduling with

% equal number of sub carriers allocated to each user

% 1, Round robin scheduling, equal number of sub carriers, SFN, fix power,

% only rate adaptation with FER constraint, throughput maximization

% 2, Round Robin scheduling, equal number of sub carriers, SFN, fix power,

% only rate adaptation, no FER constraint, therefore look up table from the

% Throughput curves... for rate decision....

%G factor calculation Method

% 'nofsf' does not use frequency selective fading information.

% 'fsf' uses frequency selective fading channel for measurement

% this parameter is used in the ofdm_simulator....to call the appropriate update_mobiles..... function so that

% If g factor is to be measured, normal simulation won't run

st_initConfig.measure_g_factorFlg=test_g_factor_flg;%'no';% 'yes'

% If the above is 'yes' then the next one is used otherwise not

st_initConfig.g_factor_calculation_methodFlg='nofsf';%'fsf'

        %Handoff to be used or not

        % 'handoff' to be used to indicate users will be distributed across the whole area and

        % wrap-around model will be used in the path gain calculations

        % 'nohandoff' to be used in main simulations mostly, when wrap around model will NOT be used

        % users will be located in the central cell.

st_initConfig.handOffFlg='handoff'; % 'nohandoff';

% Cellular configuration

% 'macro1' means large cell with ISD of 500 m

% 'macro3' means large cell with ISD of 1732 m

% 'micro1' means small cell with ISD of 130 m

% most important to note here is that the path loss model will change accordingly

% the correlation, number of sector will depend on this as well.

st_initConfig.scenarioLabel=test_scenario;%'macro1';%'micro1';%'macro1';%'micro1';%'macro';%'micro';%'macro';%'micro'

% Frequency planning and power distribution

% This is to be used while calculating the received SINR

% The link budget needs to be done

%'fractionalSFNannular';% SFN + fractional reuse in annular cellular format

%'fractionalSFN';% each cell uses only a

%fraction of the total bandwidth, but the total

%bandwidth is accesible

st_baseStation.FreqPlan =  test_FRF;%; % single frequency network

% channel estimation error inclusion method.

% It can take the values 'predefined' or 'runtime'

% in case of 'predefined' a fixed noise variance will be added to the

% channel estimation, i.e. sinr estimated at the receiver. On the other

% hand, the value 'runtime' indicates the true SINR is used to add an

% equivalent amount of noise in the sinr estimate at the receiver, which is

% used for finding the modulation and coding level.

st_initConfig.channelEstErrRxMethod='runtime';%'predefined';'runtime'

% Head Margin for power control in Downlink OFDMA

% The value is in dB will indicate how much is the power level below the maximum power level to be used in general cases

% This will leave space for downlink power control.

st_initConfig.headPowMargindB=0;

% Number of mobiles to be used in the simulation run

NumberActiveMobiles = test_nu_active_users;%2; % [2 4 8 16 32 64]

% The average velocity of the users

fixVeloUnderTestkmph = test_avg_velo_kmph;%30; % velocity in kmph

% File size that each user needs to transmit

st_initConfig.MaxFileSz = test_file_size_per_user_bits;%0.05*1024*8;%2*1024*8;%2e6; % maximum file size for each mobile

% Values to be used in case of fixed modulation tests

FixMod='qpsk';%'qam16'; % not much important, Used to compare against fixed modulations

FixRate='1/2'; %'1/3';'1/2';'2/3'

%Time counter. This time counter counts the time that indicates the true time and not the time taken for simulation.

st_initConfig.currTimeinSec=0;

% The sub frame size to be used in the simulations, the value to be used is

% in seconds

% This is the test duration of the minimum frame in seconds

% FEC block is of this duration.

 st_initConfig.subFramePeriod = Comm_conf.Tf;

% The frame period in seconds,

% which consists of several sub frames

% The modulation and coding may be kept fixed during this period. while

% power control may be varied at a different rate.

% The scheduling allocation period can be controlled accordingly

st_initConfig.FramePeriod =test_F_LA*st_initConfig.subFramePeriod;%0.5e-3;% [0.5e-3 1e-3 2e-3 5e-3 10e-3 20e-3 40e-3]

%The maximum duration of the frame in seconds

% This is done to keep a cross check

%% define as the current frame period,,, not needed

st_initConfig.maxFramePeriod = st_initConfig.FramePeriod;

% The simulation must run for as many seconds as specified below

st_initConfig.simulationPeriod = test_simulation_period_factor*st_initConfig.subFramePeriod; % This time is in seconds

% Total number of Frames transmitted in the simulation period.

st_initConfig.nusubFrames = test_simulation_period_factor;%floor(st_initConfig.simulationPeriod/st_initConfig.subFramePeriod);%2;1e1;1e2;1e3;1e4;1e5;10;%50;%125;%10;%150;%200;%15000;

% Carrier Frequency

st_initConfig.cf = Comm_conf.cf;%3.5e9;

% System Bandwidth

st_initConfig.bw = Comm_conf.BW;

st_initConfig.nuFFT = Comm_conf.N;

% Sampling frequency used is slightly higher than the bandwidth, while

% guard bands are used at both ends and hence a good filter can be designed

% easily while the frequency efficiency can be made very high

st_initConfig.samplingFreq = Comm_conf.sampling_rate*st_initConfig.bw;

% System Sampling Period

st_initConfig.tSample = 1/st_initConfig.samplingFreq;

st_initConfig.nuSubCarr = 301; % The number of non zero sub carriers, which depends on the FFT size

% The number of non zero sub carriers.

% Currently all are considered for data transmission while later pilots

% will be considered. Now the overhead calculations will take care of the

% pilot sub carriers.

% the sub carrier indices

st_initConfig.sub_cars = 1:st_initConfig.nuSubCarr;%find(st_baseStation.allocation==1);%lp_nmob);

% Sub carrier bandwidth / spacing

st_initConfig.subCarrBw = st_initConfig.samplingFreq/st_initConfig.nuFFT;

% Number of data sub carriers

st_initConfig.nuDataSubCarr = st_initConfig.nuSubCarr;

% OFDM symbol Duration % T_f

st_initConfig.tf = 1/st_initConfig.subCarrBw;

%Guard Period / Cyclic Prefix duration

% currently being taken as 25% of the OFDM symbol duration

st_initConfig.tg = Comm_conf.cp_l/st_initConfig.nuFFT*st_initConfig.tf;

% symbol Duration =Data Duration + Guard Period, T_s = T_f+T_g

st_initConfig.tSymb  = st_initConfig.tf + st_initConfig.tg;

%Number of OFDM symbols in a sub frame

st_initConfig.nuOfdmSymbPerSubFrame= Comm_conf.Nsymbol;%round(st_initConfig.subFramePeriod/st_initConfig.tSymb) ;%4; % for debugging purpose only!

% Parameters needed for pathgain initialization. Eg

% Calculate the gain between bases and mobiles

switch st_initConfig.scenarioLabel

    case 'micro1'

% micro cell case 1

        st_initConfig.isd = 130;%1732;%1732;%500;% inter site distance

        st_initConfig.maxPowBSdBm=35+6-st_initConfig.headPowMargindB;% 38+6-st_initConfig.headPowMargindB; % Maximum transmit power 

%level at BS

        st_initConfig.dmin=10;%in m, min distance between BS and UE

        st_initConfig.attConst=-7;%-128;%-21; % Attenuation constant needed for channel model

        st_initConfig.alpha=5.6; % needed in channel model

        st_initConfig.sigma=10;%4; % needed in channel model

        % st_initConfig.sigma_y=0;%4; % This is for rms delay spread

        st_initConfig.raa=0;%0.5; % needed in channel model

        st_initConfig.corrDist=25;%110; % correlation distance

        st_initConfig.sps=1;% sectors per site:  1 for micro cell, 3 for macro cell

        st_initConfig.km=2;%2;%1; % parameter for rohmbus,

        st_initConfig.lm=3;%3;%2; % parameter for rohmbus,

        st_initConfig.nuCluster=1 ; % Number of clusters

% Configure the antenna angular gain vector at the sector BS

theta=[0:180 -179:-1];%[-180:179];%[0:180 -179:-1];%[0:180 -179:-1];% [-180:179];%[0:180 -179:-1];%[-180:179];%;%[0:180 -179:-1];%[-180:179];%[0:180 -179:-1];%-180:179;

st_initConfig.cellRadius=st_initConfig.isd/3; % Cell radius on meters

thetaThreeDb=70; % degrees

Am=20; %dB

st_initConfig.lobeVector = -min(12*((theta/thetaThreeDb).^2),Am);               

st_initConfig.ncell_per_cluster = st_initConfig.km^2+ st_initConfig.lm^2+st_initConfig.km*st_initConfig.lm;

% identify the desired Base station for the simulation case

st_initConfig.desiredBsIdx=2;    % The desired base station index for different configurations

        st_initConfig.scaleFactor=7;% Scale factor to identify the area within which the users will be distributed

% change the coverage area scale factor depending on whether g factor is

% being measured by handoff or not

%defining empty variable for area over which users will be generated

st_initConfig.rombvec=nan; % rohmbus for coverage area.

% Rms delay spread model: Can’t do anything here, but put in the channel impulse response generator

% The power decay profile:  exponentialï¿½

% This means power decay

% Canï¿½t do anything here but must be put into channel impulse response generator

% Based on the value, the 'channel' object will be initialized

% Another value can be 'pdp'

% If 'exponenitial' is used, then the rms

% delay spread value has to be generated

% by the model for rms delay spread

% which is a function of the distance

% between the mobile and the base station

st_initConfig.pdp = 'exponential' ; 

%Base Station max transmit power

st_initConfig.maxPowBS = 1e-3*(10.^(st_initConfig.maxPowBSdBm/10));% Converting logerithmic scale to linear scale.

% % POWER PER SUB CARRIER

st_initConfig.maxPowBsSubCdBm = st_initConfig.maxPowBSdBm - 10*log10(st_initConfig.nuSubCarr);%28.1;% as per wimax calculations

%st_initConfig.maxPowBsSubCarr = ((10.^(st_initConfig.maxPowBsSubCdBm/10))*1e-3)

st_initConfig.maxPowBsSubCarr = st_initConfig.maxPowBS/(Comm_conf.subN * floor(st_initConfig.nuSubCarr/Comm_conf.subN)); 

%Number of Sector Stations

st_initConfig.nuBs=st_initConfig.ncell_per_cluster*st_initConfig.nuCluster*st_initConfig.sps;% Number of base stations

% Number of antennas at the base station

% AS OF NOW USE ONLY ONE ANTENNA UNTILL PROPER ALGORITHMS ARE IMPLEMENTED

st_initConfig.nuAntennaBS = Comm_conf.T_div;%2; % This can be given values up to 12 !

% Location of base stations, this is kept here to run the system faster

st_initConfig.locBS=nan(1,st_initConfig.ncell_per_cluster);

%Index of sectors

st_initConfig.listBs = 1:st_initConfig.nuBs;

% list of interfering base stations

st_initConfig.intfBsIdxvector = st_initConfig.listBs(st_initConfig.listBs~=st_initConfig.desiredBsIdx);

%noise figure in receivers

st_initConfig.noiseFiguredB=9;

st_initConfig.noiseFigureLin=10^(st_initConfig.noiseFiguredB/10);

st_initConfig.noisePowerPerSubc=(1.3806503e-23)*300*st_initConfig.subCarrBw*st_initConfig.noiseFigureLin;

st_initConfig.noisePower=st_initConfig.noisePowerPerSubc*st_initConfig.nuSubCarr;

% UMTS Receiver sensitivity: Node B: -121dBm, Mobile -117dBm at BER of 10-3

% UMTS specs: Mobile peak power: Power class 1: +33 dBm (+1dB/-3dB) = 2W;

% class 2: +27 dBm, class 3: +24 dBm, class 4: +21 dBm

% WiMAX: receiver sensitivity: -30 dBm, 3.5 MHz bandwidth at 3.5 GHz/5 GHz

% WiMAX: Transmit power can vary!

% Number of mobiles:

st_initConfig.nuMob = NumberActiveMobiles;% 2e1; 1e4; % This can be varied. use 1e4  to check the

% coverage area in one shot

st_initConfig.dT = st_initConfig.tSymb ; %st_initConfig.subFramePeriod;%st_initConfig.tSymb ; % Interval at which the mobile

% locations are updated , we need to discuss this.

% Number of antennas at the mobiles:

% AS OF NOW USE ONLY ONE ANTENNA UNTILL PROPER ALGORITHMS ARE IMPLEMENTED

st_initConfig.nuAntennaMS =  Comm_conf.R_div;% ; % This can be varied.

st_initConfig.vMean = fixVeloUnderTestkmph; % average velocity of mobiles in kmph.

st_initConfig.vFactor = 1/3;

st_initConfig.max_veloms = (1+st_initConfig.vFactor)*st_initConfig.vMean;

st_initConfig.min_veloms = (1-st_initConfig.vFactor)*st_initConfig.vMean;

%st_initConfig.max_veloms = 50; %18/5*3e8/st_initConfig.cf/(10*st_initConfig.tSymb);

% This needs to be changed later

% when different mobiles can have

% different velocities

st_initConfig.aMean = st_initConfig.vMean*.01; % average acceleration of Mobiles

st_initConfig.doppMeanMax = st_initConfig.vMean*5/18*st_initConfig.cf/3e8;

% mobile locations,

st_initConfig.locMS=nan(st_initConfig.nuMob,1);

%Mobile velocities

st_initConfig.veloMS=nan(st_initConfig.nuMob,1);

% st_initConfig.rateReqMS=nan(st_initConfig.nuMob,1); % not being used now.

% st_initConfig.bitErrRateReqMS=nan(st_initConfig.nuMob,1);

st_initConfig.saveUserInfo_factor = 1000;%1000; % save user information per 100 subframes

%st_initConfig.feedBackDelayRate = 10*st_initConfig.doppMeanMax; % Delay

% between CSI fed back to BS for LA and

% scheduling and use in subsequent

% frame Given in Hz

%  The above method of defining delay in terms of Doppler is good from

%  analysis point of view. But, when studying system, one should use real

%  parameters which are specified in the seconds as in the next variable.

st_initConfig.feedBackDelayInterval =st_initConfig.tSymb*Comm_conf.DELAY;

%st_initConfig.FramePeriod;%1/st_initConfig.feedBackDelayRate;% The same as

% above but in seconds

% Compute the number of ofdm symbols equivalent of the update rate

st_initConfig.feedBackDelayIntervalNuOfdms = ceil(st_initConfig.feedBackDelayInterval/st_initConfig.tSymb);

% This value will be used to find mobile whose channel condition is bad.

% then other conditions will determine whether the mobile is to dropped

% from service or not

st_initConfig.SINR_Threshold=0; 

% Define the structure for channel , it will store the shadowing grid, and

% the tau_rms grid

st_channelGrid.epsilon = 0.5 ;% model parameter for tau_rms

st_channelGrid.T1 = 1.0e-6;% rms delay spread at a distance of 1 km in urban macro cell

%1 ; % 1 --> Very simple uniform resource allocation,

% a group of sub carriers is allocated to one user

% A random group is allocated to one user

% uniform power allocation across sub carriers

st_baseStation.nuSubCarrPerSubChan = Comm_conf.subN;%floor(st_initConfig.nuDataSubCarr/st_initConfig.nuMob);

st_baseStation.nuSubChannels = floor(st_initConfig.nuSubCarr/st_baseStation.nuSubCarrPerSubChan);

st_baseStation.tcNuSubFrames=test_pf_thpt_avg_time_window_factor;%100; % the averaging time is 50 Frame periods

st_baseStation.tc=st_initConfig.subFramePeriod*st_baseStation.tcNuSubFrames;

% Scheduling Algorithm

st_baseStation.scheduler_Algo  = SchedulingAlgoChoice; % Round Robin, but fixed modulation and coding rate

% This is the index, which rolls and is used in looking back the history of

% a mobile to terminate it

%st_initConfig.nuFrmPerSlot=max(50,st_baseStation.tcNuSubFrames);

st_initConfig.MAX_OFDM_SYMBOL_WAIT=test_user_time_out_period_factor;

%slot value should be at least 1 more than the drop/average value.

% for average per 2 frame, 3 values are needed to get the 2 differences.

% Same for drop user.

st_initConfig.nuFrmPerSlot=max(st_initConfig.MAX_OFDM_SYMBOL_WAIT + 1,st_baseStation.tcNuSubFrames)+1;

% allocation units

st_baseStation.allocation = nan(st_baseStation.nuSubChannels,st_initConfig.nuAntennaMS,st_initConfig.nuAntennaBS);

% rates as mentioned by LA for each mobile's link, each spatial + frequency

% domain link

st_baseStation.mod = nan(st_baseStation.nuSubChannels,st_initConfig.nuAntennaMS,st_initConfig.nuAntennaBS);

st_baseStation.fec = nan(st_baseStation.nuSubChannels,st_initConfig.nuAntennaMS,st_initConfig.nuAntennaBS);

st_baseStation.transmitPower = nan(st_baseStation.nuSubChannels,st_initConfig.nuAntennaMS,st_initConfig.nuAntennaBS);

% st_measurement = nan;

% st_measurement.sinr_avg=zeros(1,round(1.5*st_initConfig.cellRadius));

% st_measurement.cnt = zeros(1,round(1.5*st_initConfig.cellRadius));

st_measurement.outageCnt = 0;

st_measurement.totalBitsSent = 0;

st_measurement.totalFramesinError=uint32(0);

st_measurement.sinrCnt =0 ;

st_measurement.sinrAvg = 0;

st_measurement.sinrAvgDist = 0;

st_measurement.amcCnt = 0 ;

st_measurement.mod = 0;

st_measurement.fec = 0;

st_measurement.mdfcDist = 0;

% Thresholds for non power adaptation scenario

% The throughput threshold look up is used to find the rate at a certain

% SNR in dB, the first column is the SNR, while the second column is the

% modulation order and the third column is the FEC rate

% @ 16 SUB CARRIERS IN ONE SUB CHANNEL @ 200 kmph

st_initConfig.lookUpTableMargindB=0;%1.5;%in dB

% initilize 5% FER lookup table

%init_tables;

%%%%%%%%%%%%%%%%%%%%%% yy added %%%%%%%%%%

st_initConfig.chnums_max = 10030;

st_initConfig.chnums_min = 30;

%%

st_initConfig.F_LA = Comm_conf.F_LA;

st_initConfig.F_PA = Comm_conf.F_PA;

filename: initialize_base_station.m

st_initConfig.centerBsLoc   = mean(st_initConfig.rombvec); % Centre location for the base station

filename: initialize_mobile_station.m

for lp_nmob = 1:st_initConfig.nuMob % this portion has to be changed to accommodate

                                    % the new model where a user is

                                    % dies after its quota of data is

                                    % finished and a new user is born in

                                    % the system. Therefore each user must

                                    % have a different index number and the

                                    % number of frame it will live depends

                                    % on the channel conditions.

    st_mobileStations(lp_nmob).MobNumber(1:st_initConfig.nuFrmPerSlot) = 0; % Mobile identification number

    st_mobileStations(lp_nmob).RemFileSz(1:st_initConfig.nuFrmPerSlot) = 0; % Remaining file size to be trasmitted to the mobile    

