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1 Introduction
Three companies have asked for relaxation of sensitivity for low bandwidth cases [1], [2] & [3]. Fujitsu has presented simulation results to show why smaller bandwidths are more affected by IIP2. Qualcomm has presented more specific details for such degradation for Band 2 by a simple calculation and showed a degradation of IIP2 by 0.7 dB for 1.4 MHz and 0.3 dB for 3 MHz.
The assumptions in Qualcomm’s analysis appear to be:

· NF of 4

· IIP2 of 60 dBm

· TX Power @ 23 dBm

· 0.5 dB combining loss for the signal

· 0.5 dB combining loss for coherent second order term distortions
· QPSK assumption (no MPR)

· Total NF of 9 dB
· Coupling factor of 6 dB
Here we present a similar analysis comparing Bands 2 & 4 for 1.4 MHz and 3 MHz using similar assumptions to show that Band 4 is more at risk for implementation and that degradation due to IIP2 though notable may not be the best metric for seeking REFSENS relaxation.
2 Sensitivity Degradation for Bands 2 & 4 

The analysis is summarized in the following tables. The simulation assumptions are presented in the introduction. 
[image: image1.png]Band 4 NF of  Noise Total Noise Degradation
BW(MHZ LNA  @INA TXIM2 @LNA due to lIP2
Antenna1 | 108000000 400 -10067 -11540  -10864 103
Antenna2 | 108000000  4.00 -109.67 -127.40  -10959 0.08
Noise SNDR Margin
SNR__IM2 SDR Total SNDR Target SNDR for TXCVR
141 850 063 15 -0387]
Signal
level  Noise Total Noise Degradation
@LNA _@LNA TXIM2_@LNA dueto lIP2
Combined 10525 10666 -113.75 _ -106.88 077
Band2 NFof  Noise Total Noise Degradation
BW(MHZ LNA  @INA TXIM2 @LNA due to lIP2
Antenna1 | 108000000 400 -10067 -11520  -10850 107
Antenna2 | 108000000  4.00 -109.67 -12720  -10959 0.08
Noise SNDR Margin
SNR___IM2 SDR Total SNDR Target SNDR for TXCVR
256 945 175 15 025
Signal Noise Total Noise Degradafion
level  @LNA TXIM2 _@LNA due to lIP2
Combined 104.10_-106.66__-113.55 ___-10585 0.81





And for 3 MHz:

[image: image2.png]Band 4 NF of  Noise Total Noise Degradation
BW(MHZ LNA  @INA TXIM2 @LNA dueto lIP2
Antenna1 | 270000000 400 -10560 -11540  -10525 044
Antenna2 | 270000000  4.00 -10569 -127.40  -10566 0.03
Noise SNDR Margin
SNR___IM2 SDR Total SNDR Target SNDR for TXCVR
143 1250 110 15 ~0.40)
Signal
level  Noise Total Noise Degradation
@LNA _@LNA TXIM2_@LNA dueto lIP2
Combined 10125 -10268 11375 -10235 033
Band2 NFof  Noise Total Noise Degradation
BW(MHZ LNA  @INA TXIM2 @LNA dueto lIP2
Antenna1 | 270000000 400 -10660 -11520  -10523 045
Antenna2 | 270000000 400 -10569 -12720  -10566 0.03
Noise SNDR Margin
SNR___IM2 SDR Total SNDR Target SNDR for TXCVR
258 1345 223 15 073
Signal Noise Total Noise Degradafion
level @LNA TXIM2 _@LNA due to lIP2
Combined 1001010268 -113.55 ___-10233 0.24





3 Conclusion

The conclusion is clear, even though the degradation due to IIP2 is similar for Bands 2 & 4, Band 4 has a lower margin to the REFSENS specification and needs specific relaxation. As per [3], 1 dB of sensitivity relaxation has been added to all 1.4 MHz cases, this has not been included in the above analysis and the 1.4 MHz cases will show a positive margin with such relaxation. Interestingly enough [3] does not mention a requirement for relaxation in the case of 3 MHz bandwidth, i.e., it only mentions 1.4 MHz bandwidth in its “reason of change”:

The REFSENS requirements in Table 7.3.1-1 for full UL channel allocation for the 1.4 MHz channel bandwidth are (sp) alignment with filter and IP2 implementation. This is only needed for FDD operation

However its modification to Table 7.3.1-1 also includes a relaxation for Band 4, 3 MHz. (and to Band 4 only). This contribution has provided a clear analysis as to why this is needed.
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