package org.seamcat.epp;
@author karl kech (adhocBheiseka.de)l]
import java.util.ArrayList;[]
public class BlockingIntegralS implements EventProcessingPlugin {
ivate Map<String, List<Double>> iRSSblockingValues

ate Map<String, List<Doubley> iRSSblockingValueModifieds;
ivate LinkedHashMap<String, List<Double>> iltFrequencies;

ate List<Double> virFrequencies;
private ListDiscreteFunction> blockingHasksiiodified;

ate List<string> iltfFrequencyDistributionTypes;

private List<Double> iltBi;

ivate List<Double> blockingtodifiedsum;

private LinkedHashMap<String, List<Doubles> blockingMaskstodifiedoffsets;
private LinkedHashMap<String, List<Doubles> blockingMaskstodifiedvalues;
private Arraylist<Pointad> blockMask;

private Discretefunction modified;

@override
public Li nition> g initions() {
Li, inition> p = new ArrayLi: nition>();
/% parameters to be added here =/
return parameters;
@Override
public String getDescription() {
return “calculates for each type of ILT a frequency dependent blocking mask”;
b
@override

public ResultTypes evaluate(Scenario scenario, IterablecEventResult> results, List<Parameter> params)
ListcsinglevalueTypesc?>> resultTypes = new Arraylist<singlevalusTypes<2>>();
ListcVectorResultType> vectors = new Arraylist<VectorResultType>();

ResultTypes types = new ResultTypes(resultTypes, vectors);

initPlugin(scenario, params); // as an option

/* define the output vectors =/

iRsSblockingvalue = new LinkedHashMap<String, List<Double>();
iRssblockingValueModified = new LinkedHashMap<string, List<Double>>();
iltFrequencies = new Li ing, Li: )

virFrequencies = new Ar'r'ayLJst(Double)(),

blockingMasksModified = new Arraylist<DiscreteFunction>();
blockingMaskstodified0ffsets = new LinkedHashtap<String, List<Doubles>();
blockingMaskstodifiedvalues = new LinkedHashiap<String, List<Doubles»();
iltBW = new Arraylist<Double>();

/* collect data */

for (EventResult res : results) {
int linkCount = 0;

virFrequencies.add(scenario. getvictinSysten() . getFrequency() . trial());

for (Interferencelink link : s(enario.getIntErfarenteLinks()) {
double sunslock = @, block =

String linkDescription = ' nter‘fsrmgunk "

= + linkCount + " - "

InterferencelinkResults linkResults = res. gztIntzr‘fErEn(Elmkkzsult(l)nk),

for (int 1 = @; i < linkResults.getInterferencelinkResults().size(); i++)
InterferencelinkResult interferencelinksublinkResult = 11nkREsults.getInter‘feren(elinkkesults() get(d
block += Math.pow(10, interferencelinksublinkResult.getRiRsSBlockingvalue() / 10.);

¥

sunBlock = 16 * Math.log10(block);

ensurename (LinkDescription, iRSsblockingvalue).add(sumBlock);
scenario.getInterferencelinks().get(LlinkCount).getIn

148K, add(bn) 5

linkCount++;

ensureNams (1inkDsscription, iltFrequencies).add(scenario. getinterferencelinks(). get(l:\nk(aunt) getInterferxngsystem() getFrequency().trial());
double bw = ).ge ). th();

H

/* not clear whether it waits for the end of the simulation, but it seems to do
i (scenario.numberOfEvents virfrequencies.size()) {

blockMask = new Arraylist<Point2D>();

doBlockingCalculations(scenario, results);

createMaskVectors();

s0 */

}

/* store results */
addResultvVector (vectors,

Rssblockingvalue”, "dBm”, iRssblockingvalue);
addResultvVector (vectors,

RssblockingValueModified”, "dém”, iRssblockingValuemodified);
vectors.add(new VectorResultType ("iRssblockingValuetiodifiedsu d8m”, blockingrodifiedsum));
addResultVector (vectors, “blockinghaskshodifiedOffsets”, "MHz", blockingMaskstiodifiedoffsets);

vectors, “dB", blockingMaskstodifiedvalues);
vecters, q es);

return types;

n the absence of an appropriate eutput vector, this exports the offsets and values of the generated masks separately
private void createMaskVectors() {
for (int i = 0; i < blockingMaskstodified.size(); i++) {

String linkDescription = “interferinglink: " + (i) + "

List<Point2D> points = blockingMaskshodified.get(i). getpulnts(),

for (int j = 0; j < points.size(); j++)

ensureName (LinkDescription, blockingMaskstodifiedoffsets).add(points.get(]).getx());

ensureName (LinkDescription, blockingtaskstodifiedvalues).add(points.get(§).get¥());

1 scenario
1 results

private void doBlockingCalculations(Scenario scenario, Iterable<EventResults results) {
/* frequency and ILT bandwidth distributions */
Distribution virfrequencyDistribution = scenario.getVictinSysten().getFrequency();
String vrfrequencyDistributionType = scenario.getVictinSystem().getFrequency().toString();
iltFrequencyDistributions = new Arraylist<Distributions(
11tFrequencyDistributionTypes = new Arraylist<Strings>();
for (int i = 0; i < scenario.getInterferencelinks().size(); i++)
i1tFrequencyDistributions.add(scenario.getInterferencelinks().get(1). getInterferingSysten().getFrequency ());
11tFrequencyDistributionTypes.add(scenario. getInterferencelinks().get(1).getInterferingSysten( ) .getFrequency() . tostring());

}

/* origin VIR blocking mask and bandwidth*/

blockingMaskorigin = scenario.getvictimsystem().getReceiver().getBlockingMask();
blockingAttenuationOrigin = getBlockingAttenuation(scenario, results, blockingMaskOrigin);
double virBandwidth = scenario.getVictimsystem().getReceiver().getBandwidth();

create frequency dependent masks */
E 1rFreg striby

pe, istribution, i butionTypes, iltFrequencyDistributions, ilteW, virBandwidth);
#* modify blocking results of the interfering links™/
wodifyBlockingResults(scenario);

calculate sum of blockin
calculateSumBlockingModified(scenario) ;

builds the sum of all blocking vectors
@param scenario

ivate void calculatesunBlockingtodified(Scenario scenario) {
blockingiodifiedsum = new ArrayListcDouble>();
for (int i = @; i < virFrequencies.size(); i+) {
double sum = @;
for (int j = @; j < scenario.getInterferenceLinks(). sue(), ]H) {
String linkDescription = "interferinglink: *
sum += Math.pow(1e, iRssblockingValuetiodified. get(lmkDescr‘lptmn) get(d) / 10);

¥

T
blockingHedifiedsun.add(10 * Math.log18(sum));

applies the frequency dependent masks by considering the delta of
attenuation

@param scenario

ivate void modifyBlockingResults(Scenario scenario)

for (int i i < scenario.getInterferencelinks().size(); i++) {

for (int § = 0; j < vlrFrequencies.size(); j++
string linkDescription = "interferinglink: " + 1 + "

ListcDouble> blockorigin = iRssblockingvalue.get(linkDescription);
double offset = Math.abs(virfrequencies.get(§) - iltFrequencies.get(linkbescription).get(]));
double attorigin = blockingAttenuationOrigin.evaluate(offset)
double attModified = blockingMaskstodified.get(i).evaluate(offset);
double blockingtodified = blockOrigin.get(j) + (attOrigin - attModified);
double blockingorigin = blockorigin.get(j)
ensuretiame (LinkDescription, iRssblockingvalustiodified).add(blockingiodified);




creates per interfering link a frequency dependent blocking mask

@param virFrequencyDis

ibutionType

@param virFrequencyDistribution
@param iltFrequencyDistributionTypes2
@param iltFrequencyDistributions
@param iltau

@param virBandwidth

private void generatemasks(String virfrequencyDistributionType, Distribution vlrFrequencydistribution, List<string> iltFrequencyDistributionTypes,
List<Distribution> iltFrequencyDistributions, List<Double> iltBW, double vlrBandwidth) {

double lowestoffset = @, highestoffset =
double min0ffset = @,

double vfMin, vfiax, iftin, iftax = 0;

/% define min and max frequencies of VL */

if (vlrFrequencyDistributionType.contains
v

Constant™)) {
Max = vlrFrequencyDistribution.getConstant()

vtin = vfMax;

} else {

vftlax = virFrequencyDistribution.gettax();

vfttin = virFrequencyDistribution.getiin();

H

/* do calculation for each interfering 1

for (int i =0; i< )ltFrEquen:yD)Strlbut)ons 511&(), i) {
modified = new DiscreteFunction();
if ()ltFr‘equen:ylnstr‘lbut)orﬂ'ypes get(i).contains("Constant”)) {

iltFrequencyDistributions.get(i).getConstant();
ifiax;

ifMax = iltFrequencyDistributions.get(i).getMax();
ifMin = iltFrequencyDistributions.get(i).getHin();

/* define range and step width of the masks */

if (iftin > viMax) {
lowestOffset = iftfin - vvax;
highestoffset = iftlax - vitin;
} else {
lowestOffset = ifflax - vfMin;
highest0ffset = ifflin - vitlax;

if (lowestOffset > highestOffset) { // changes the borders of the range
double rOff = lowestOffset;

lowestOffset = highestOffset;

highestOffset = roff;

minoffset = iltBw.get(i) / 2 + vlrBandwidth / 2; // start point of the integral in #Hz; otherwise it would be go-channel
double checkCochannel = lowestOffset;
while (Math.abs(checkCoChannel - minOffset) < @) { // to avoid misleading blocking values in case the scenario is go-channel
Point2D rvalue = new Point2D(checkCoChannel, 260);
blockrask. add(rvalue);
checkCoChannel += virBandwidth / 25
+

/* generate the mask values by integrating the power over the ILT bandwidth */
for (double offset = checkCoChannel; offset <= highestOffset + vlrBandwidth; offset += vlrBandwidth) {
double sum - 8, rAtt - 6, att - 8, refBW = virBandwidth / iltBW.get(i) / 2;
for (double channel = offset - iltBW.get(i) / 2 + vlrBandwidth / 2; channel <= offset + iltBW.get(i) / 2 - virBandwidth / 2; channel += vlrBandwidth / 2) {
try {
= blockingAttenuationOrigin. evaluate(channel);

sum += Math.pow(10, -rAtt/10) * ref8H;
} catch (Exception €) {

e.printStackTrace();
1

att = -1e*Math. Loglo(sum);
dified.addPoint(offset, att);

+
blockingHaskshodified. add(modified);
¥
¥
= convert

the blocking mask of the VLR to user defined attenuation values
methods are inspired by the class BlockingInterference.java

* @param scenario
* @param results
* @param blockingHask

eturn

private Fun:twnlb  getBlockingattenuation(Scenario scenario, Itersble<EventResult> results, Function2d blockinglask) {
double offse

if (((Generlcke(elver) scenario.getvictinSystem() . getReceiver () .getBlockingattenuationtiode ()
ffset = vrattenuationProcRatio(scenario);

GenericReceiver.Blockingattenuationtiode. PROTECTION RATIO) {

} else if (((GenericReceiver) scenario.getVictinSystem().getReceiver()).getBlockingattenuationtiode()
offset = vrAttenuationSens (scenario);

GenericReceiver.Blockingattenuationtiode. HODE_SENSITIVITY) {

Function2D offsetFunction = blockingMask.offset(offset);
return offsetfunction;

* offset if sensitivity is selected
* @param scenario

* @return

vate double vrAttenuationSens(Scenario scenario) {
double roffset, rCNI, rSens, rIN

FCNI = ((GenericReceiver) scenario.getVictimSystem().getReceiver()).getExtendedProtectionkatio();
rSens = ((GenericReceiver) scenario.getVictimSystem().getReceiver()).getSensitivity(
FIN =

((GenericReceiver) scenario.getVictinSystem().getReceiver (})).getInterferenceTolloiseRatio();
roffset = rCNI - rSens - rIN;

return roffset;

* offset if protection ratio is selected
* @param scenario
@retu

private double vrAttenuationProcRatio(Scenario scenario) {
double roffset, rCNI, rNIN, rIN;
4 ) scenaric.getVi ). %
((GenericReceiver) scenario.getVictimSystem().getReceiver()).getExtendedProtectionRatio();
).

- ((GenericReceiver) scenario.getVictimSystem().getReceiver()).getExtendedProtectionRatio();
rOffset = rNIN + rCNI - rIN;

return rOffset;

* personally preferred to configure the plugin
* @paran scenario
* @param params
private void initPlugin(scenario scenario, List<Parameter> params) {

/* declaration of parameters to be used globally
¥

@override
public String toString() {
return "BlockingIntegrals”; //

/* taken from genericSystenParameters exa

private void addREsultVE(tcr‘(L)St(VE(tur‘ResultTypE> vectors, String namePrefix, String unit, Map<String, List<Double>> positionILR_Y) {
for (Map.Entry<String, List<Double>> entry : positionILR_Y.entrySet()

vectors.add(new VectorResultType(entry.getkey() + namePrefix, unit, entry.getValue()));
1
}
pr wate List<Double> ensureName (String name, Map<String, ListcDouble>> container) {
+ (!container.containskey(name))

1
container.put(name, new ArrayList<Double>());

return container.get(name);



