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1 Introduction
This contribution provides some preliminary analysis for 3+41, including the reference architecture consideration and RF analysis based on a possible architecture.
2 Discussion

2.1 Potential reference architectures
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CA_3A-41A is a TDD-FDD H-H CA and expected each band could be Pcell [1]. The reference architectures for TDD-FDD H-H CA supporting any bands as Pcell are assumed in standard as followings,
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Figure 1: Reference architecture copied from [2]                  Figure 2: Reference architecture copied from [3]

For the architecture in Figure 1, if the dedicated triplexer could be used, the additional IL may be less than the architecture in Figure 2. But we don’t have any triplexer filter data in Figure 1. And in the real UE design, UE needs to support 3+41, 1+41, 39+41, etc, it’s impossible that every CA uses a dedicated triplexer/quadplexer/hexplexer or even any dedicated diplexer. A common diplexer for many band combinations is more practical. So in our analysis, we didn’t consider the architecture in Figure 1.
The architecture in Figure 2 is a more practical architecture possible to be used by the real UE design. Considering a possible diplexer component and the SPDT switch, the additional IL is as following.
Table 1: Additional IL in the Figure 2 architecture
	
	Typ. IL
	ETC. IL

	
	B3
	B41
	B3
	B41

	diplexer
	1.3 max
	1.7 max
	1.55
	2

	SPDT
	N/A
	0.4
	N/A
	0.55

	Total
	1.3
	2.1
	1.55
	2.55


We have only one diplexer data for this. But considering the small GAP between the two bands, the other filters will have similar performance and total IL will be very large. We also considered another architecture as shown in Figure 3 taking B41 as a higher band than other high bands to use a triplexer to combine these bands, the SPDT switch could be saved in this architecture compared to the architecture in Figure 2.
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Figure 3: A possible reference architecture for 3+41

Using triplexer to combine 3+41 could solve the SPDT switch problem of B41 related H-H CA, but for B42 related 41+42, the SPDT problem will exist. So it’s still not a very good solution, however, we could still look at the performance of this architecture.

Table 2: Additional IL in the Figure 3 architecture
	
	Typ. IL
	ETC. IL

	
	B3
	B41
	B3
	B41

	triplexer
	1.2 max
	1.8 max
	-
	-


Comparing Table 1 and Table 2, the total additional IL for Figure 3 is smaller than Figure 2 especially B41, although it’s still very high compared with many H-H FDD-FDD band combinations. Then we think Figure 3 architecture may be better than Figure 2 architecture at least for 3+41 and the other benefit for this architecture is that it can support many band combinations.
2.2 Rough RF analysis for 3+41
Based on the following assumption, we did rough analysis for 3+41 using the architecture in Figure 3. 
Table 3: Analysis assumptions for 3+41

	PA spectrum regrowth Rx noise (dBm/Hz)
	-135

	RFIC IIP2 (dBm)
	45

	B41 FE Loss (dB)
	5

	B3 Tx FE Loss (dB)
	4.5

	B3 Rx FE Loss (dB)
	5.5

	B3 Duplexer Tx attenuation @ B41 (dB)
	21

	B3 Duplexer Rx attenuation @ B41 (dB)
	40

	B3 diversity path filter attenuation @ B41 (dB)
	30

	B41 band filter attenuation @ B3 Tx (dB)
	28

	B41 band filter attenuation @ B3 Rx (dB)
	28

	B3 Tx/Rx LO phase noise (dBc/Hz)
	-155

	B41 LO phase noise (dBc/Hz)
	-155

	Antenna ISO (dB)
	10

	RFIC NF (dB)
	4

	Triplexer ISO @ B41 (dB)
	10

	Triplexer ISO @ B3 (dB)
	15


The MSD analysis results for B3 when B41 transmits signal is as following,

Table 4: B3 MSD when B41 transmits signal
	CBW (MHz)
	5
	10
	15
	20

	B3 MSD (dB)
	3.3
	2.6
	2.3
	2.1


The MSD analysis results for B41 when B3 transmits signal is as following,

Table 5: B41 MSD when B3 transmits signal
	CBW (MHz)
	5
	10
	15
	20

	B41 MSD (dB)
	6.9
	6.7
	6.6
	6.5


The reason for the REFSENS degradation is that B3 - B41cross-band isolation is not very good as being analyzed in [2]. For the possible blocking problem because of insufficient cross-band ISO, we also did some analysis. When B3 is the UL band, then the ISO of B3 Tx-> B41 Rx is 43 dB, the input signal level to B41 RFIC at B3 Tx is -20 dBm. As discussed in 3.5 GHz out of band blocking [3], we expect RFIC LNA could work normally at this input level. And as the distance between B3 and B41 is large, the Rx filter can have enough attenuation to avoid ADC folding. So for this scenario, we don’t think there will be other contributions other than IM2, reciprocal mixing, Tx leakage, etc. When B41 is the UL band, the ISO of B41 Tx-> B3 Rx at B41 is 50 dB. There is no blocking or ADC folding problem either. Therefore, the final MSD analysis results are Table 4 and Table 5.

3 Conclusion
This contribution provides a rough analysis for 3+41. According to the analysis, sensitivity degradation will happen and the additional IL for this CA is very large. The additional IL is a very large.
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