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1. Introduction

B3 + B42 is a Class A2 CA combination.  The RF 2nd harmonic of B3 Uplink falls in B42, affecting UE Downlink performance.  In [1] we analyzed the impact of the H2 interference, and provided some recommendations, one of which was that the use of a harmonic trap filter (HTF) is critical for this CA combination.  Here we provide further feedback for MSD, consistent with that encouraged in the way forward [2].  We also revise our previous estimate for MSD without HTF based on updated duplexer vendor feedback.
2. Discussion

In [2] a way forward was agreed to further study B3+B42.  Companies were encouraged to study MSD with and without the HTF, for direct overlap of H2 as well as 10 MHz offset from the condition where H2 overlap is just avoided.  Here we provide these results, and also update our MSD estimate for the 10MHz offset from just miss H2 condition for no HTF based on latest B3 duplexer estimates.
2.1. Update on Component Assumptions

In [1], we had provided MSD results with very aggressive assumptions.  One of which was that B3 duplexer attenuation in B42 might be able to reach as high as 40dB.  However, we have since learned that best estimates for B3 duplexer attenuation might only reach 35dB (and it’s worth noting that current vendor data sheets only show 25dB), so even 35dB assumption builds in significant component improvement.  The best HTF attenuation estimate we have seen is 30dB, and the triplexer isolation is 15dB.  Hence, the conducted path attenuation is 35dB duplexer + 30dB HTF + 15dB triplexer = 80dB, plus the B42 Rx path loss.   We have already mentioned that the best PCB isolation capability at 3.5GHz is 70dB, and hence it’s clear that with HTF present, we can be PCB limited, and hence our previous result for with HTF remains valid.  However, the without HTF MSD does get revised.  Based on these, numbers, it’s clear that with the HTF, we become PCB limited and have best performance.  And without HTF, we become conducted path limited, and can expect sub-optimal performance.
Observation 1:  With HTF, the main conducted path has sufficient H2 attenuation such that the UE performance is PCB limited.  This leads to the best UE performance.

Observation 2:  Without HTF, the conducted path has significantly less H2 attenuation than PCB Isolation, leading to sub-optimal UE performance.
2.2. B42 Sensitivity estimates in CA mode with and w/o HTF
We compute a PCB limited direct H2 level at the B42 LNA of -77.5dBm when the HTF is used.  When the HTF is not used, the direct H2 level at the LNA increases to -60.5dBm, limited by conducted path performance.  Note the latter value is revised from our previous submission.  We can see that without the HTF, the H2 level increases by 17dB at the B42 LNA!  For the 10MHz offset from just miss H2 condition, the H2 side lobe level is estimated at -108.5dBm when the HTF is used, and -91.5dBm when it is not used.  Again, the latter is a revision from previous submission.
Table 1 and Table 2 show the MSD values for direct H2 overlap and the 10 MHz offset from just miss H2 condition, for both with and without HTF.  For B3 Uplink, we assume max 50RBs, consistent with B3 UL configuration for refsens.
  Table 1: B42 Sensitivity for B3+B42 CA with Direct H2 overlap

	 
	With HTF
	with HTF
	w/o HTF
	w/o HTF

	B42 CH BW
	Sensitivity (dBm)
	MSD (dBm)
	Sensitivity (dBm)
	MSD (dBm)

	5 MHz
	-72.0
	27.0
	-55
	44

	10 MHz
	-72.0
	24.0
	-55
	41

	15 MHz
	-72.0
	22.2
	-55
	39.2

	20 MHz
	-72.0
	21.0
	-55
	38


Table 2: B42 Sensitivity for B3+B42 CA with 10MHz offset from “just miss” H2 condition

	 
	With HTF
	with HTF
	w/o HTF
	w/o HTF

	B42 CH BW
	Sensitivity (dBm)
	MSD (dBm)
	Sensitivity (dBm)
	MSD (dBm)

	5 MHz
	-97.8
	1.2
	-85.8
	13.2

	10 MHz
	-95.5
	0.5
	-85.6
	10.4

	15 MHz
	-94
	0.2
	-85.4
	8.8

	20 MHz
	-93
	0
	-85.2
	7.8


Tables 1 and 2 validate our expectation that the HTF adds significantly to B42 sensitivity performance, for both direct H2 interference and 10MHz offset from “just miss” H2 condition.  For direct H2 overlap, the sensitivity delta is 17dB!  Our view is that for the direct H2 overlap channels, -72dBm sensitivity (for with HTF) may still be useful for some small cell deployments, however, -55dBm sensitivity (without HTF) doesn’t appear very useful.  And for the channels with 10MHz offset from the “just miss” H2 condition, the HTF again proves extremely valuable, providing sensitivity improvement over no HTF in the range of ~ 8 to 12dB depending on B42 channel bandwidth.
Observation 3:  For both direct H2 overlap channels, as well as channels with 10 MHz offset from the “just miss” H2 condition, the HTF provides significant improvement in interference limited sensitivity for B42.  The sensitivity improvement is 17dB for direct H2 overlap, and ~10dB for 10Mhz offset from just miss H2 condition.
3. Conclusion
We provide updated best case interference limited sensitivity analysis for B3+B42 CA (Tables 1 and 2).  We find that keeping the harmonic trap filter is essential for best sensitivity performance in B42; specifically that that sensitivity in B42 can be improved up to 17dB for direct H2 overlap, and ~10dB for the 10 MHz offset from just miss H2 channel.  For the direct H2 overlap channel, use of HTF can enable UE performance that has the potential to still be useful for some small cell deployments, however the same cannot be said if the HTF is not used, since the B42 sensitivity would be much worse.  Finally, only the use of HTF can enable zero MSD for 20MHz LTE in B42 for the 10 MHz offset from just miss H2 overlap.
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