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1 Introduction
In RAN4#80 [1] was presented which showed how the methodology for setting the blocking level in non-AAS and AAS rel13 was based on the power contribution of all the UE’s in the network rather than a single worst case UE.
It was discussed in RAN4#80 that although this is the methodology behind the simulation the level is set via the 99.99% level. It was hypothesized (h1) that the few instances where this level was reached the blocking power was dominated by a single UE. It was further hypothesized (h2) that this single UE would exist in a constant worst case location/direction from the victim AAS BS.

Bothe of these hypothesis seem reasonable and if true would mean that it would be possible for the all OTA requirement to identify a single worst case direction and power level which could be used to test the blocking capability of the AAS BS. If not true then the conclusion found in [1] that an equivalent power at a virtual conducted point should be specified as tested in probably still correct.

The purpose of this paper therefore is to run additional blocking level simulation and:

1. Identify the drops where the blocking interference power is in the 0.01% which are higher than the specified level.

2. For the cases identified look at the source of the interference power – is it from a single UE?

3. If the power is from a single UE is it from a consistent direction with respect to the antenna pattern.

2 Discussion

The same network as simulated in [1] was simulated but for many more iterations. The centre 3 sectors of the system were analysed over 30,000 drops this should result with approx 9 cases which are in the 99.99% region of the CDF.
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Figure 1. CDF for 30,000 drops

Note. Figure 1 shows the CDF for the simulation, it can be seen that the 99.99% point is at approx -40dBm, this is 3dB higher than the -43dBm found in the rel13 work. The result should be the same as the REL13 work, but the exact reason has not yet been found. Given the data took 4 days to run the variation has been overlooked in this paper. At this stage absolute values are not important but the relationship between the 99.99% cases and the UE’s which generate them. Calibration of the simulation can take place at a later date to ensure the absolute values are correct. 

The simulation has been set up so that the total blocking interference power and the details of the 3 largest UE’s contributing to that power are extracted and saved.

An example of the saved data can be seen below:
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Figure 2. Example of Total blocking power and 3 largest UE contributors (random sample shown).

It can be seen that in some cases (e.g. sample 59) the largest UE power is almost the same as the total UE power and the next 2 largest power UE’s do not make much contribution to the total. In other cases (e.g. sample 64) the 3 largest UE’s have very similar power levels and the total power is much higher than the largest contributor.

As the 99.99% point (in this set of data) is at -40dBm we will examine cases where the blocking interference power is greater than -40dBm. Need to replace when simulation is re-run with corrected scheduler
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Figure 3. 99.99% Blocking interference level and individual UE power

There are 13 samples over -40dBm (slightly over 0.01%). It can be seen that for every one of these the power of the largest single UE is almost identical to the total power of the blocking interference.
Based on this result we can conclude that h1 is true.

Also from the simulation data the location of the UE’s and the associated victim system antenna gain was extracted.

Below the locations of the UE’s identified in Figure 3 are plotted on the geographical cell layout
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Figure 4. Location of  UE’s contributing blocking interference power > -40 dBm (‘o’=sector1, ‘x’-sector2, ‘+’=sector3)
It can be seen in Figure 4 that the UE’s which are responsible for the 0.01% blocking cases have a few things in common:

· They are located in the respective cell of the victim BS, i.e. they are in front of the BS antenna

· They are all close to the BS (in the range 36 to 104 m). 
· Elevation tilt angles from approx 6 to 30 deg
· i.e. not inside the main beam.
· The azimuth angular range is from -50° to +48°  with respect to the boresight of each sector -  so not all are in the main lobe in azimuth (±37.5°)
3 Summary
Further analysis of the blocking signals which are in the 0.01% upper region of the blocking interference level distribution has shown:
· Worst case blocking signals are generated by a single UE.
· The location of the single UE does not align with any particular direction with respect to the antenna pattern.
The findings in [1] are therefore still valid and it is not possible to attribute a worst case direction to a blocking signal hence it is not possible to devise a location/direction based requirement for blocking signal unless the method of deriving the blocking signal is changed.
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