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1 Introduction
Blocking has been discussed for some time and despite a number of simulation results being presented there is still no agreement on either the requirement itself or the methodology used to agree on it.

The difficulty comes from the methodology being probabilistic and only considering the aggressor network and the interferer level whilst assuming the wanted signal level is close to the noise floor (usually REFSENS+6dB). When considering this as an OTA requirement the wanted signal and the interferer are in different directions and whilst the effect of this can be removed when deriving a conducted requirement it is not clear how the antenna gain is considered when deriving the OTA requirement.

In the last meeting [1]

 REF _Ref489965216 \r \h 
[2] were presented where it was suggested that rather than considering the interferer signal alone the wanted signal was also considered and the requirement was derived as a difference between the two.

During the review of the initial simulation results it was pointed out that if the wanted signal were small it is the difference between the interferer and the wanted under these conditions we are interested in rather than all the results.

This paper has repeated the simulations with the array gain corrections discussed in  and further presented wanted to interferer levels for specific wanted signal level conditions.

2 Discussion

Looking at all the results from the simulation we get:
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Figure 1.cdf of absolute blocker power and of signal to blocker ratio

These results are similar to those presented in [2], however the array gain has been corrected.

Whilst the OTA requirement will not be at the conducted point, as the simulations more clearly give information at the conducted point, it is a useful location to compare results. Ultimately the intention is to use the signal to blocker level to find a radiated level.

The absolute blocker levels at the conducted point are as follows:

	Probability (%)
	Blocker level at conducted point (dBm)

	
	Element
	Array

	99
	-79
	-74

	99.9
	-74
	-66

	99.99
	-72
	-60


The signal to blocker results and the derived blocker level at the conducted point for REFSENS +6dB are as follows: 

	Probability (%)
	Signal to blocker ratio (dB)
	Blocker level at conducted input (dBm)

	
	Element
	Array
	Element
	Array

	1
	-30
	-28
	-60.5
	-62.5

	0.1
	-42
	-42
	-48.5
	-48.5


2.1 Wanted to blocker ratio at REFSENS

It has not yet been agreed how to define either minimum sensitivity or reference sensitivity (or if they will be separate or the same values). However if we consider that the noise figure of the system is 11dB (compared to 5dB for a range 1 BS) and that the noise BW and Eb/No requirements are the same as those for LTE, the conducted minimum sensitivity will be approx -96.5dBm.
Looking at the distribution of received wanted power level:
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Figure 2: CDF of wanted received power level

We can see that approx 15% of the drops have signal levels below the minimum sensitivity, it will be not be possible to demodulated these even without any interferers present so they can perhaps be discarded.

If we assume that blocking requirements are done at REFSENS+6 in the same way as existing LTE blocking requirements, we are interested in the interferer levels when the wanted signal is approx -96.5dBm + 6dB = -90.5dBm.

So that it is possible to get a decent number of results a 6dB window is considered between -93.5dBm to -87.5dBm:
[image: image4.emf]-30 -20 -10 0 10 20 30 40

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

cumulative distribution of Signal to blocker ratio - wanted between -93.5 to -87.5dBm

Signal to blocker ratio (dB)

frequecny

 

 

Uncorrelated

correlated


Figure 2: CDF of signal to blocker ratio close to REFSENS

The key statistical points are:
	Probability (%)
	Signal to blocker ratio (dB)
	Blocker level at conducted input (dBm)

	
	Element
	Array
	Element
	Array

	1
	-14
	-17
	-76.5
	-73.5

	0.1
	-18.5
	-25.5
	-72
	-65


2.2 Analysis

The results show the following key points:
· A 1% probability of all signal levels and a 0.1% probability for levels near REFSENS seems a reasonable probability level. The results show that the result will be in the order of 28dB.
· Considering that ACS level has been agreed as a relative value of  23.5dB
· For LTE the difference between the blocking interfere and the ACS interfere is 6dB (-43dBm blocking and -49dBm ACS)
· The difference between the relative ACS value and the estimated signal to blocker level above is 4.5dB, this is consistent with LTE.

· The absolute level at the conducted point given by calculating  the relative signal to blocker level and then using the REFSENS+6dB to calculate an absolute level is -90.5+6+28 = -62.5dBm. This is similar to the level for the worst case absolute blocker at the conducted point at 99.99% probability (-60dBm).

The analysis above shows that using the 1% probability of the signal to blocker level gives a relative values which is more less dependent on the architecture (correlated and uncorrelated results are very similar), is consistent with the different between ACS and blocker level in existing LTE requirements and also gives a similar absolute conducted power level as the interferer only simulations which have been previously used.
It should be remembered however that the absolute conducted power level is not a OTA requirement and is very difficult to translate to an OTA requirement as the antenna gain is not known. The relative signal to interferer level however can be translated to an OTA requirement very easily and referenced to the OTA REFSENS requirement in the same way as the ACS relative value.

This methodology therefore solves the major problems with deriving an OTA blocking level from the simulations:

· The method is tolerant of architecture

· The OTA level can be derived using the same gain for both the wanted and the interferer
3 Summary
More simulations have been done looking at the probability of signal to blocker levels for all wanted signal levels and particularly the signal levels which are close to reference sensitivity.
It can be seen that signal to blocker levels for wanted signal near reference sensitivity are lower than for all signals, and a probability of 1% for all signals is approximately equivalent to a 0.1% probability for signal levels close to reference sensitivity.

Comparing the blocker level derived by calculating the conducted blocker level at reference sensitivity from the signal to blocker ratio gives a very similar result to the worst case absolute conducted blocker level when considering the aggressor network alone as has been done in the past.

Furthermore when comparing blocking level and ACS level the result is similar to that for LTE.

This methodology therefore seems to give a result which compares with all other methods being discussed but has the advantage that a blocker level relative to the REFSENS value can be calculated as an OTA level very easily as long as the OTA REFSENS value is known in the same way ACS is calculated. 
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