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Current Situation
As described in the manual on Calculation of antenna azimuths and elevations (ILT - VLR path), SEAMCAT corrects the tilt angle by applying this calculation:
 ,
where θ is in this section of the manual the azimuth angle to the VLR seen from the ILT.

This calculation (calculateElevationWithCorrectionFactorFromAzimuth) is made for all elevation angles of the system links, i.e. the victim system link as well as the interfering system link:

The resulting “corrected” elevation angle is then used for the calculation of the antenna gains. 
Note: This correction becomes zero degree in case the antenna is pointing at least in the azimuth to its link component.


With the slight difference that not the system link is referenced, but therefore the positions and antenna heights of the components between which the angles are to be calculated, the correction method is called by the following methods: 

One may see that also the path ILT – VLR (and VLR - ILT) is “affected”.


Discussion
STG #17 in March 2009 and STG #18 in April 2009 discussed how to solve a bug described in ticket #29, unfortunately spotted by myself. STG found that the implementation in SEAMCAT’s class InterfernceLink was correct (tilt correction for vertical pattern!), but that a correction factor is needed to avoid values outside the range of ±90 degree. This had been solved accordingly.
Note:
STG also concluded to modify the calculation of the total gain in case of combined horizontal and vertical pattern by taking account of a “threshold delta”

This modification is implemented as follows with the threshold set to 3 dB:

But in the summary of the STG#18 meeting it also pointed out:
It has to be kept in mind that for the main lobe it is a good approximation but the user should be aware that for outside the main beam special care in analysing the results should be considered.
STG members are invited to contribute to future STG meeting with a more accurate approximation is necessary (i.e. elliptical interpolation, etc…).

Meanwhile the calculation methods on the class InterfernceLink have been changed in terms of defining the angles to be used to determine the resulting antenna gains, and it seems that for certain cases the above azimuth correction leads to wrong results in case the antenna uses spherical pattern.
Example 1 – system links, antennas not pointing:
The method “calculateGain” of the class Antenna is called by all links (that means not only the system links) for the calculation of the resulting path loss. In case spherical pattern are used, this method takes account of the angles which have been referenced by the calling method:

But because the referenced vertical angle (including the tilt angle) has been corrected before applying the same azimuth angle as referenced, this azimuth angle is now considered a second time. 

Example 2 - path VLR – ILT: 
Independent of whether the antenna of the VLR is pointing to its VLT (?!)[footnoteRef:1], the elevation angle between VLR and VLT is taken as “tilt” (taking into account the value of a “real” tilt as parameter, if any) and is then corrected by the azimuth angle to the ILT. Nevertheless, the calculation of the resulting antenna gain (see Example 1) is considering this azimuth angle again. [1:  It should be checked whether it is correct that if pointing is not selected, the elevation VLR – VLT is also taken as tilt.] 


Proposal
STG is invited to discuss this issue, also whether it is correct to consider the elevation angles between the components of a system link as tilt, even the antennas are not pointing to the corresponding component in the elevation plane. 

My personal view is
· To remove the elevation correction in case spherical pattern are used.
· To consider the elevation angles between the components of a system link as tilt only in case the elevation pointing of the corresponding antenna is selected.
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if (getUseHorizontalPattern() & getUseVerticalPattern()) {
double G_noriz = Mathematics.delogaritmize(horiGain)

double G_vert = Mathematics.delogaritmize(vertiGain);
double G_max = Mathematics.delogaritmize(getPeakGain());

if (Math.abs(noriGain - vertiGain) < 3) { //3 is the value decided by STG1E (April 2009)
Gain = G_max * (Math.sqrt(((G_horiz*G_horiz) + (G_vert*G_vert))/2)):
if (debug) ¢
10G.debug ("gain = G_max * (Math.sqrt(((G_horiz*G_noriz) + (G_vertrG_vert))/2)")
)

}else ¢

gain = G_max * Mavh.min(G_horiz,G_vert);

if (aebug) ¢

10G.debug ("gain = C_max * Math.min(G_noriz,G_vert)
)

B

gain = Mathematics.fromlinearTods(gain) ;
if (debug) ¢

10G.debug ("Antenna Gain = " + gain);
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if (getUseSphericalPattern()) {

try ¢
double sphericalingle

* Mathematics.cosD(norisontalingle) ) ;

gains (sphericalingle);

Mathematics. 2cosD (Mathematics. cosD(versicalingle)

double sphericalGain
gain = getPeakGain() + sphericalGain;
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