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1 Introduction
[bookmark: OLE_LINK25]In RAN4#105 meeting, regarding PC2 FDD bands REFSENS, the detailed discussion about the reference sensitivity degradation was summarized in HPUE_Baseket_FDD summary document [1].
[bookmark: OLE_LINK37]In this contribution, the reference sensitivity degradation based on the PC2 2Tx architecture are provided. 

2	Discussion
[bookmark: OLE_LINK28][bookmark: OLE_LINK66][bookmark: OLE_LINK23]In RAN4#105 meeting, the reference sensitivity degradation based on the PC2 2Tx architecture were captured in the HPUE_Baseket_FDD summary [1] and are shown below. 
	Issue 2-2: 2Tx sensitivity degradation
	Operating Band
	Source
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n2
	Apple
(R4-2218113)
	0
	0
	0
	0
	0.2
	6.7
	6.6
	7.3
	N/A
	N/A

	n5 

	Skyworks
(R4-2219723)
	[1.1]
	[1.1]
	[1.0]
	[5.0]
	[4.9]
	
	
	
	
	

	
	Apple
(R4-2218113)
	0
	0
	0
	6.2
	6.8
	N/A
	N/A
	N/A
	N/A
	N/A

	n8 
	Skyworks
(R4-2219723)
	[1.0]
	[1.0]
	[1.1]
	[5.0]
	-
	-
	[4.6]
	
	
	

	
	Apple
(R4-2218113)
	0
	0
	0.9
	6.2
	N/A
	N/A
	8.1
	N/A
	N/A
	N/A

	
	MTK
(R4-2219869)
	0
	0
	1
	5.4
	-
	-
	7.2
	-
	-
	-

	
	ZTE, CU
(R4-2215893)
	0.5
	0.6
	1.2
	5.0
	-
	-
	6.7
	-
	-
	-

	n26
	Skyworks
(R4-2219723)
	[1.1]
	[1.0]
	[1.0]
	[4.2]
	[4.4]
	[4.1]
	
	
	
	

	
	Apple
(R4-2218113)
	0
	0
	0
	5.0
	6.7
	7.5
	N/A
	N/A
	N/A
	N/A

	n28 
	Skyworks
(R4-2219723)
	[1.1]
	[1.1]
	[1.1]
	[2.2]
	[4.6]
	[3.8]
	
	
	
	

	
	Apple
(R4-2218113)
	0
	0
	0
	2.1
	7.3
	8.4
	N/A
	N/A
	N/A
	N/A

	
	MTK
(R4-2219869)
	0
	0
	0
	1.9
	7.2
	8.2
	-
	-
	-
	-

	n71 
	Skyworks
(R4-2219723)
	[1.0]
	[1.1]
	[1.0]
	[4.1]
	[4.0]
	[4.2]
	[4.1]
	
	
	

	
	Apple
(R4-2218113)
	0
	0
	1.0
	6.2
	6.7
	7.1
	7.5
	N/A
	N/A
	N/A

	n85
	Skyworks
(R4-2219723)
	[1.0]
	[1.0]
	[3.7]
	
	
	
	
	
	
	

	
	Apple
(R4-2218113)
	0
	0
	7.6
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A






Firstly, the TS 38.101-1 PC3 REFSENS requirements for low bands are shown as follows.
Table 1. PC3 REFSENS for FDD low bands 
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n5
	15
	-98.0
	-94.8
	-93.0
	-86.8
	-84.8
	
	
	
	
	

	
	30
	
	-95.1
	-93.1
	-88.6
	-84.9
	
	
	
	
	

	n26
	15
	-97.56
	-94.5
	-92.7
	-87.6
	-84.5
	-81.7
	
	
	
	

	
	30
	
	-94.8
	-92.7
	-87.7
	-84.6
	-81.8
	
	
	
	

	n71
	15
	-97.2
	-94
	-91.6
	-86
	-84.1
	-82.5
	-80.7
	
	
	

	
	30
	
	-94.3
	-91.9
	-87.4
	-84.2
	-82.6
	-80.8
	
	
	

	n85
	15
	-97
	-93.8
	-84
	
	
	
	
	
	
	

	
	30
	
	-94.1
	-84.1
	
	
	
	
	
	
	



Regarding the PC2 FDD low bands REFSENS, it is observed that TX interference’s impact on RX REFSENS is relevant to the narrow duplex spacing and FE components’ performance. This is also indicated from PC3 REFSENS in TS 38.101-1. 
Based on the evaluation, the PC2 FDD low bands reference sensitivity degradation is listed in Table 2 below when considering the 2TX architecture. 

Proposal 1: Regarding PC2 for FDD low bands, to take 2TX PC2 reference sensitivity degradation in Table 2 into consideration with the evaluation results of other companies. 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK5]Table 2. PC2 Reference Sensitivity Degradation for UE supporting Tx Diversity 
	Operating Band
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n5
	0
	0
	0.5
	5.1
	5.7
	
	
	
	
	

	n26
	0
	0
	0.5
	5.1
	5.6
	5.6
	
	
	
	

	n71
	0
	0
	0.5
	4.8
	5.5
	5.6
	5.6
	
	
	

	n85
	0
	0.5
	4.8
	
	
	
	
	
	
	


 
Table 3. PC2 FDD low bands REFSENS for UE supporting Tx Diversity
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n5
	15
	-98
	-94.8
	-92.5
	-81.7
	-79.1
	
	
	
	
	

	
	30
	
	-95.1
	-92.6
	-83.5
	-79.2
	
	
	
	
	

	n26
	15
	-97.5
	-94.5
	-92.2
	-82.5
	-78.9
	-76.1
	
	
	
	

	
	30
	
	-94.8
	-92.3
	-82.6
	-79
	-76.2
	
	
	
	

	n71
	15
	-97.2
	-94
	-91.1
	-81.2
	-78.6
	-76.9
	-75.1
	
	
	

	
	30
	
	-94.3
	-91.4
	-81.5
	-78.7
	-77
	-75.2
	
	
	

	n85
	15
	-97
	-93.3
	-79.2
	
	
	
	
	
	
	

	
	30
	
	-93.6
	-79.3
	
	
	
	
	
	
	



3 Conclusion
In this contribution, the reference sensitivity degradation based on the 2Tx PC2 for FDD low bands are provided. 
Proposal 1: Regarding PC2 for FDD low bands, to take 2TX PC2 reference sensitivity degradation in Table 2 into consideration with the evaluation results of other companies. 
Table 2. PC2 Reference Sensitivity Degradation for UE supporting Tx Diversity 
	Operating Band
	5  MHz (dB)
	10 MHz (dB)
	15 MHz (dB)
	20 MHz (dB)
	25 MHz (dB)
	30 MHz (dB)
	35 MHz (dB)
	40 MHz (dB)
	45 MHz (dB)
	50 MHz (dB)

	n5
	0
	0
	0.5
	5.1
	5.7
	
	
	
	
	

	n26
	0
	0
	0.5
	5.1
	5.6
	5.6
	
	
	
	

	n71
	0
	0
	0.5
	4.8
	5.5
	5.6
	5.6
	
	
	

	n85
	0
	0.5
	4.8
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