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1 Introduction
In companion paper [1], it was suggested that identifying the statistical wanted signal to blocking interfere level is a more suitable parameter to use to set the OTA blocking interferer level than studying the interferer alone.
This paper shows some results obtained by quickly modifying the blocking simulations to extract the wanted signal to blocking interferer ratio.

The results at this stage are not intended to imply a certain requirement but offer additional information for the purposes of the discussion.

2 Discussion

The network simulated in this case is a 30GHz, 300m ISD, aligned case,  it is the same network used in the blocking discussion paper previously presented [3]

 REF _Ref485374985 \r \h 
[4].
In this case the wanted network UE’s are also dropped, allocated to the wanted network UE’s and the receiver power level of the wanted signal is recorded. 

For the aggressor network 2 cases are considered:


Correlated – the BS receive antenna pattern for the aggressor UE’s is based on the full array beam pattern


Uncorrelated – the BS receiver antenna pattern for the aggressor UE’s is based on the element pattern.

As has been discussed previously it can be seen that the received power from the blocking interferer varies greatly depending on the assumption of the victim BS antenna pattern.
Figure 1, shows the result from this simulation, the element pattern has a higher average interference level but the array pattern has a higher worst case (99%) interference level
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Figure 1. Blocking interference power level.

The 99.99% conducted power levels in each case are for the element pattern approx -70dBm and for the array approx -55dBm
A significant difference.

If the wanted signal is considered at the same time however and the signal to blocking interferer ratio plotted the relationship is different.
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Figure 2. Wanted signal to blocking interferer ratio

In this case a large blocker and a small wanted signal would create a negative  ratio (i.e. the blocker is larger than the wanted signal) this is acceptable as this is not SNR, the blocker is at a different frequency and can be filtered out.

So whilst there are differences in the curves at the higher signal to blocker ratios, these are not important as the affect of the blocker is insignificant.

The interesting part of the curve is at the bottom, where the blocker is larger than the wanted signal.
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Figure 3. Wanted signal to blocking interferer ratio (expanded)

When looking closely at the lower part of the curve it can be seen that the 2 cases are much closer, this result shows that net effect of the blocking interferer response shown in figure 1 when considered with the wanted signal cancel each other out. This result provides a much more stable basis to identify a black box blocking interfere level that looking at the wanted signal alone.
Identifying the correct statistical level for the wanted signal to blocking signal ratio is also important.

Considering the values used in the existing E-UTRA requirement (wide area): 

blocker level is -43dBm and the wanted signal is REFSENS+6dB or -95.5dBm. The signal to blocker ratio in this case is hence -52.5dB. 

For E-UTRA the ACS interfere level is -49dBm 6dB lower in power, so the ratio is 46.5dB for ACS.

ACS is derived from the relative ACS value of 45dBc (consideration of the addition of the noise floor is taken into account (+1.5dB) hence PACS=REFSENS+6+1.5+45dBm)

It should be expected that the relationship between blocking and ACS would be similar for mm wave as for E-UTRA

The relative requirement for ACS has been agreed for the BS and at 30GHz is 23.5dB. Whilst the REFSENS and the antenna gain for NR are not yet agreed both these will be common to both the ACS and the blocking requirements so can be ignored for the purposes of this discussion.
From the results above it can be seen that 

1% probability approx -7dB Signal to blocker ratio

0.1% probability approx -27dB Signal to blocker ratio

0.01% probability approx -45dB Signal to blocker ratio

At 1% the ratio is smaller then the ACS ratio so would imply no additional blocking requirement is needed. 0.1% (or 99.9% probability its better than this) is approx -28dBc. This is 4.5dB higher than the ACS level.
Considering in LTE the difference between ACS and blocking interfere levels is 6dB, it would seem that 0.1% probability is a good compromise.

3 Summary

This contribution provides the result of a mm wave blocking simulation where both the wanted signal and the blocking interferer are considered. The statistical results are provided as a ratio of those 2 values.

Two cases have been examined in both the wanted signal is subject to the full steered beam forming gain of the system, in one case the blocker is subjected to the same beam pattern (so called correlated) and in the second the blocker is subjected to the antenna element pattern (so called uncorrelated).

It can be seen that when analysis in this way the difference between the 2 cases is much smaller and it becomes a simpler task to identify an acceptable blocker level.
When considering the results and the relationship with ACS, it seems a probability of 0.1% is approximately an acceptable statistical level.

The advantage of this methodology is that it can be offset against the system noise floor in the same way as ACS is and applied OTA. The same antenna gain can then be applied to the blocking interferer as the wanted signal and hence does not require additional information about implementation in order to set a sensible OTA requirement.
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