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Introduction
Issues on FDD HPUE have been discussed in last RAN4 meeting, and a WF listed some issues to be further studied [1]. 
This contribution provides our analysis on the REFSENS impact for FDD HPUE.
Discussion
According to the WF, RAN4 need to study receiver sensitivity degradation due to high max output power and Tx/Rx isolation levels according to RF component performance in both n1 and n3 FDD bands. Since n3 has much closer Tx/Rx separation, the analysis is focused on n3, and with similar calculation, the analysis can be easily extended to n1. Existing REFSENS for Band n1 and n3 are listed in Table 1.
Table 1: REFSENS for Band n1 and n3
	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 
MHz (dBm)
	40
MHz
(dBm)

	n1
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	-90.6

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	-90.7

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	-90.9

	n3
	15
	-97.0
	-93.8
	-92.0
	-90.8
	-89.7
	-88.9
	-82.3

	
	30
	
	-94.1
	-92.1
	-91.0
	-89.8
	-89.0
	-82.4

	
	60
	
	-94.5
	-92.4
	-91.2
	-90.0
	-89.1
	-82.6



As we discussed in [2], considering the maximum rating capability of existing RF components, the focus here is for 2Tx UE architecture. 40MHz is considered in the analysis.
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The PA noise floor usually used in RAN4 is about -130dBm/MHz. Here we consider a pseudo worst case to use -120dBm/MHz Tx noise floor instead to see whether PC2 UE could cause REFSENS degradation. Duplexer Tx/Rx isolation can be easily reached for larger than 50dB according to the information of a commercial component as below.
Table 1: Tx/Rx isolation for a commercial quadplexer
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The parameters to be used in the analysis are listed in Table 2. 
Table 2: REFSENS impact analysis for 2Tx UE architecture
	
	Value
	Unit

	REFSENS (40MHz)
	-82.3
	dBm/40MHz

	SNR
	-1
	dB

	Noise Floor
	-81.3
	dBm/40MHz

	Tx noise floor at 1880MHz
	-120
	dBm/MHz

	Dup Tx/Rx isolation
	50
	dB

	2Tx UE
Tx noise floor
	-120+3=-117
	dBm/MHz

	
	-51
	dBm/40MHz

	Rejected noise floor
	-51-50=-101
	dBm/40MHz

	total noise floor
	-81.3+(-101)=-81.25
	dBm/40MHz

	rise of noise floor
	0.05
	dB



From the simple calculation in above table, we see that the noise floor caused by increased power for PC2 HPUE is negligible. For other channel BWs and the case for band n1, the results are similar. 
Observation: For 2Tx PC2 UE, noise floor for Band n3 and n1 in the Rx band is negligible. 
Conclusion
This contribution provides analysis for the REFSENS degradation for the increase Tx noise floor at Rx band for band n3 and n1. 
Observation: For 2Tx PC2 UE, noise floor for Band n3 and n1 in the Rx band is negligible. 
Proposal 1: For specific band n3 and n1, it can be concluded that there is no obvious REFSENS degradation for PC2 FDD HPUE.
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TX— RX (3010 +85degC) | Unit Note
min. | typ.* [ max.
Isolation B1 192025 to 1979.75 MHz 57 62 dByr_|Any 5MHz
211025 to _ 2169.75 MHz | 54 58 dByr_[Any 5MHz
Isolation B3 171015 to 1784.85 MHz 55 59 dByr_|Any 1.4MHz
1805.15 to 1879.85 MHz | 54 58 dBnr_|Any 1.4MHz





