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1. Introduction 

In this contribution, we discuss the small BW sensitivity relaxation originally proposed in [1][2].       

2. Discussion
In the case of narrow BW applications, the LNA IIP2 related terms will create Rx sensitivity degradation.  This effect is most pronounced when a single RB max power allocation is given simultaneously with a single RB DL allocation around DC. Since the sensitivity test is assuming full BW UL and DL allocations, the most limiting cases, in the framework of the sensitivity test set up, are the small channel BW deployments. 
In the table below, we give some details of the IIP2 related degradation calculation for the 1.4MHz and 3MHz cases (QPSK). 
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We’d like to point out the following:

1. It is important to use an appropriate NF assumption.  The receiver noise figure corresponding to REFSENS is about 9dB; however, it would not be accurate to use this number in the calculations. This is because the pre-LNA passive losses contributing to the receiver noise figure attenuate the useful signal but do not attenuate the IIP2 related noise, since the latter is generated within the LNA.  Therefore it is more appropriate to use in the calculations the NF of the LNA with some small margin. We used NF = 4dB.

2. The IIP2 terms on the two antennas are probably correlated. Assuming a spatial MMSE receiver, the antenna combining gain can be anywhere between 0dB and a high value depending on the relative phase difference between the Rx antennas for the noise and the desired signal.  For example, if the noise in the two receive chains were with identical phases but the desired signal in the two receive chains were with 90deg phase offset then by calculating the difference of the two antenna signals followed by a phase rotation, the noise could be completely suppressed.  The variations in relative phases make it difficult to estimate the actual combining gains.  Complicating the situation further, the noise is actually a combination of correlated and non-correlated noise components, so the analysis would be more involved than the short discussion here. In any case, the assumption we made was independent noise across the antennas and adding a 0.5dB combining loss. 
The end result is a 0.7dB degradation in the 1.4MHz BW case and a 0.3dB degradation in the 3MHz BW case. 
3. Conclusions

We propose a 0.7dB relaxation for the 1.4MHz channel bandwidth and a 0.3dB relaxation for the 3MHz channel bandwidth.
We also recommend considering the addition of a note saying that with simultaneous narrow UL allocation anywhere and narrow DL allocation close to the DC will result in some desensitization. Thus the required SNR cannot be determined by simply scaling the REFSENS value for all types of allocations. This is true for the wider channel bandwidth cases also.  
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