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1 Introduction
In the last meeting the issue of the optimum test direction for out of band blocking was discussed and the WF [1] was approved with the following agreements:
· Excessive testing time will be addressed by limiting testable frequencies by e.g. applying larger frequency step between interferer frequencies.

· Polarizations aspects shall be revisited to improve match between core and conformance specifications

· OOB blocking is tested at one direction per interferer frequency.

· FFS if interferer and wanted signal are in the same direction at frequencies above second harmonic of the wanted signal
The last 2 points address the issue that above the 2nd harmonic of the design frequency of the antenna elements it is difficult to predict the direction of maximum gain of the antenna elements. This paper further discusses how a reasonable conformance test can be defined with respect to the worst case direction.
2 Discussion

In [2] it was shown that a simple dipole model produced the following antenna pattern at different out of band frequencies above 2λ
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Figure 1: Long Dipole pattern (2 λ and above)

Further EM simulations have been done a more realistic 3.8GHz antenna element with the following results:
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There are a number of points which can be noted:

· The out of band performance is much less predictable

· The nulls are not as deep

· The peaks and nulls are close together than the simple dipole model.
It has been stated in the WF that OOB blocking is only tested in one direction per frequency, it has also been agreed previously that the wanted signal and the interferer are in the same direction.

Both of these agreements are reasonable as the OOB blocking test is very time consuming and testing more than 1 frequency or having to separate the wanted and interfering signal in space inside the OTA chamber would be complex as it would require calibrating 2 paths.

Taking the previous agreements into account there are a number of options how a worst case OOB blocking test could be defined:

1. Test reference direction only

2. Test reference direction but increase interferer level to compensate OOB gain

3. Vendor declare the worst case direction (within the OTA REFSENS RoAoA)
Outside the agreement in the WF [1] we could also consider:

4. Test in multiple directions to some defined grid - from [2] 8 direction appear to cover worst case

5. Do not test above 2nd harmonic

Our view is that OOB blocking is dominated by the performance close to the operating band, at frequencies far from the operating band there is a very low risk of a failure. Therefore to design a test which is extremely time consuming to test a very low risk requirement is not good.

Option 5 therefore should be considered, however we also would rather avoid requirement which cannot be tested, so even a nn-perfect test would be better than no test.
Option 4 is against the agreement in the WF and also not desirable due to the large number of test required for what is considered a low risk requirement so should be rejected.
This leaves 3 options:

Option 1.

It is clear that testing in the reference direction only does not always catch the worst case, at the frequencies simulated the gain in the reference direction varies between approx +5 to -5dB, hence there is a risk the test could be 10dB tougher than the core requirement.

Option 2

Worst case the antenna directivity is 10dB lower than the peak (inside the OTA REFSES RoAoA)  hence the interferer power level could be increased by 10dB so that worst case is always covered. Clearly this method leads to the test requirement being up to 10dB tougher than the core requirement.

As option 1 and option 2 are opposite option 1 carries all the risk of a false pass, option 2 carries all the risk of a false fail. 

In such situations it seems reasonable to use the shared risk approach and increase the level by half the variation.

Using the data presented in figure 2 we suggest offsetting the interferer level by 5dB.

Option 3
This was suggested last meeting as a means to test the worst case whilst only testing 1 direction. However looking at the more realistic simulation results we do not believe it is possible to accurately estimate the direction of the worst case, if the worst case need to be found by measurement then this does not achieve the goal of only testing a single direction. Hence this does not offer a solution to the problem.
There is no perfect solution to the problem however considering the risk and the complexity of the test requirement we propose option 2 with a 5dB offset of the interferer power level.

3 Summary

It is clear that there is no perfect solution to the issue, however considering that the risk of failure for OOB blocking above the 2nd harmonic is low then testing in the reference direction and sharing the risk between false failure and false pass seems reasonable, we therefore propose the following:

Proposal 1: The OOB blocking is carried out in the reference direction, above the 2nd harmonic the interferer level is increased by half the expected range of the OOB antenna gain (inside the OTA REFSENS RoAoA).

Proposal 2: The antenna gain range is ≈10dB so the interfere is offset by 5dB
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