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1 Introduction
This contribution provides UE RF analysis for 1+3+41 according to the update in 3DL/1UL basket WID. [1]
2 Discussion
2.1 1+3+41 analysis
In the 3DL/1UL WID revision, B41 uplink for 1+3+41 was removed considering 1+41 PCC support. So the UE RF analysis only needs to cover B1 and B3 being uplink. There was some general discussion that 3DL requirements can be derived from the maximum values from all of the possible fall back modes 2DL requirements for Tib/Rib. MSD for 2DL CA was usually reused for 3DL CA. But for 1+3+41, when the implementation and the 2DL CA requirements are reviewed, it’s found that it’s difficult to derive all of the 3DL requirements from 2DL requirements.
The following analysis is based on the architecture that diplexer is used to combine (1+3) and B41. Using this architecture, we think 1+3 MSD can be reused because 1+3 quadplexer is expected to be used for 1+3+41. But B41 MSD should be revisited when B1/B3 is UL. For B41 MSD when B3 is UL, we think B41 MSD can be reused because when 3+41 was discussed, 1+3 was already defined and was considered in 3+41 analysis. But 1+41 was discussed very early, B41 MSD when B1 UL should be restudied for 1+3+41.
The analysis assumption and B41 MSD analysis result are shown in Table 1 and Table 2. The clarification we need to point out is the possible B41 filter challenge. When 3+41 was discussed, B41 filter was simulated and optimised by filter vendors. For 1+3+41, B1 is ~300 MHz nearer than B3 to B41, B41 filter will be very difficult to have good attenuation at B1. Until the contribution was written, we didn’t have available B41 whole band filter improvement feedback from filter vendors. In this analysis 100 MHz B41 filter was used. If the future improved whole band B41 filter has difficulties to reach the performance assumption, the analysis should be revisited.
Table 1: B41 MSD analysis assumption

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

	RFIC IIP2 (dBm)
	50

	B41 FEM Loss: SAW+ANT SW+DIP(dB)
	7.6

	B1 FEM Loss(Tx): DPx+ANT SW+DIP(dB)
	7.5

	B1 FEM Loss(Rx): SAW+ANT SW+DIP(dB)
	7.5

	B1 Duplexer(TxPath) attenuation @B41
	40

	B1 Duplexer(RxPath) attenuation @B41
	40

	B1 SAW attenuation @B41 
	40

	B41 band filter attenuation @B1 Tx
	27

	B41 band filter attenuation @B1 Rx
	27

	Tx LO phase noise (dBc/Hz)
	-150

	Rx LO phase noise (dBc/Hz)
	-150

	Antenna ISO (dB)
	10

	Diplexer ISO @B41 (dB)
	15

	Diplexer ISO @B1 (dB)
	15


Table 2: UE RF analysis for B1 UL/B41 DL
	　
	Primary path
	Diversity path

	PA Rx noise at RFIC (dBm)
	-131.1 
	-141.1 

	Tx leakage IM2 at RFIC (dBm)
	-94.0 
	-114.0 

	Tx LO noise spectrum leakage at RFIC (dBm)
	-115.6 
	-125.6 

	Tx leakage Reciprocal Mixing at RFIC (dBm)
	-102.5 
	-112.5 

	Tx Noise at Rx Band at antenna port (dBm)
	-85.8 
	-102.4 

	Rx Noise at antenna port for single carrier (dBm)
	-96.5 
	-96.5 

	Rx Total Noise at antenna port (dBm)
	-85.4 
	-95.5 


B41 MSD for different BW is summarized in Table 3.
Table 3: B41 MSD when B1 is UL

	CBW (MHz)
	5
	10
	15
	20

	B41 MSD (dB)
	3.6
	3.2
	3.0
	2.8


For Tib/Rib, we agree that cascaded diplexer IL should be considered. We expect Tib/Rib values are larger than the proposals in [2], but we can agree the proposals with expectation that PA capability should be improved to compensate the large IL for diplexer.
2.2 Spec problem for fall back mode 1+41
According to the analysis in 2.1, B41 REFSENS degradation will happen when B1 is UL for 1+3+41 even the B41 filter assumption is very good. For the spec problem that no MSD is defined for 1+41, there’re two ways to fix it. One way is to define 1+41 2DL MSD, the alternative way is that a clarification is added for 1+3+41 that 3DL MSD should be reused for 2DL.
3 Conclusion
This contribution provides UE RF analysis for 1+3+41. According to the analysis, MSD for B1, B3 and B41 MSD when B3 is UL can reuse 2DL 1+3 and 3+41 MSD. B41 MSD when B1 is UL should be defined which is different with 1+41. The spec problem should be fixed either defining MSD for 1+41 or adding clarification for 1+3+41. We expect Tib/Rib values are larger than the proposals in [2], but we can agree the proposals with expectation that PA capability should be improved to compensate the large IL for diplexer.
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