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1. Introduction
In this document, we discuss n3 REFSENS and UL configuration for additional 40MHz BW.
2. Discussion
2.1. Background
Work item was approved to add wider channel BW of 40MHz for n3 [1]. In this contribution, we are going to analyse REFSENS and the corresponding UL configuration.
2.2.  UL configuration

Before considering actual value for REFSENS, it is important to specify the UL configuration. This is specified in terms of the number and position of allocated RBs within the supported TX bandwidth. Usually the specified allocated RBs are positioned closest to the DL frequency within the TX bandwidth. The DL frequency is at the duplex offset of the TX frequency.

To minimize the added degradation of TX noise due to higher TX bandwidth, and prevent REFSENS degradation, it is proposed to reduce the UL configuration since the allocated RBs as in [3]. However, to maximize the allocated RBs, we use the following principle, where the TX noise will be constant if Foffset/allocated TX BW is kept constant for all BWs. Foffset is the difference between the duplex offset frequency and the UL TX allocation frequency. This is shown in figure 1. The Foffset/allocated BW ratio is shown in Table 1 and 2. The TX noise level at the duplex offset frequency where the Foffset/allocated BW ratio is constant, was shown by measurement to be the same. If a higher UL configuration is used, then REFSENS would have to be adjusted accordingly.
Figure 1: Setting UL configuration for constant Foffset/ allocated BW ratio
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Table 1: Setting UL configuration to maintain constant Foffset/allocated BW ratio.
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5 21.1 25.0

10 10.5 50.0

15 10.3 50.0

20 10.0 50.0

25 9.7 50.0

30 9.4 48.0

40 8.9 40.0
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Table 2: Proposed UL configuration for REFSENS Vs SCS
	Operating band / SCS / Channel bandwidth / Duplex mode

	Operating Band
	SCS kHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25 MHz
	30 MHz
	40

MHz
	
	Duplex Mode

	n3
	15
	25
	50
	50
	50
	50
	50
	50
	
	FDD

	
	30
	
	24
	24
	24
	24
	24
	24
	
	

	
	60
	
	10
	10
	10
	10
	10
	10
	
	


Proposal 1: Use the UL configuration proposed in Table 2
2.3. REFSENS discussion
When UL BW is increases, distortion products become prominent, even with the reduced UL configuration. So, a good figure of merit for no REFSENS degradation, in addition to the Foffset/allocated BW ratio, is if any 5th order distortion products land at the duplex offset+/-BW/2. 7th order distortion products are considered to weak and should not be a factor when considering the amount of duplex filtering available. We find that with the 40MHz TX BW, the 5th order distortion products are unavoidable. The 5 to 30MHz BWs are fine. We illustrate the impairments in figure 2. With the reduced UL configuration, TX noise and IM2 will not cause additional degradation at the higher BWs. Only, the effective composite of the counter IM5 and counter IM3 + TX signal intermodulation will be a factor at 40MHz BW. The summary of the analysis is shown in Table 3. And the REFSENS proposal is shown in Table 4. 
Figure 2: Picture showing how impairments like 5th order products degrade 40MHz REFSENS.
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Table 3: REFSENS Analysis for all n3 BWs 5, 10, 15, 20, 25, 30MHz, and 40MHz. Only 40MHz BW require some exception due to 5th order.

[image: image4.emf]BW 5 10 15 20 25 30 40

RX Alloc BW 4.5 9.36 14.22 19.08 23.94 28.8 38.88

Foffset/BW 21.1 10.5 10.3 10.0 9.7 9.4 8.9

FELoss 4 4 4 4 4 4 4

Ant -10 -10 -10 -10 -10 -10 -10

TX_RX_iso_RX_dB -45 -45 -45 -45 -45 -45 -45

TX_RX_iso_TX_dB -55 -55 -55 -55 -55 -55 -55

HD5_Emission_dBm -1013.8 -1013.8 -1013.8 -1013.8 -1013.8 -1013.8 -81.9

TX_IM2, dBm -110 -110 -110 -110 -110 -110 -110

Tx_noise, dBm/BW -98.9 -95.9 -94.1 -92.8 -91.8 -91.0 -89.7

TX_total, dBm/BW -98.5 -95.7 -94.0 -92.7 -91.7 -91.0 -81.2

Themal (from NF), dB -96.0 -92.8 -91.0 -89.8 -88.7 -87.9 -86.6

Composite, dBm/BW -94.1 -91.0 -89.2 -88.0 -87.0 -86.2 -80.1

MRC REFSENS, dBm -96.8 -93.8 -92.0 -90.8 -89.7 -88.9 -81.6

UL config 25 50 50 50 50 50 50


Table 4: Proposed REFSENS values

	Operating band / SCS / Channel bandwidth / Duplex-mode
	

	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)
	
	Duplex Mode

	n3
	15
	-97
	-93.8
	-92.0
	-90.8
	-89.7
	-88.9
	-81.6
	
	FDD

	
	30
	
	-94.1
	-92.1
	-91.0
	-89.8
	-89.0
	-81.7
	
	FDD

	
	60
	
	-94.5
	-92.4
	-91.2
	-90.0
	-89.1
	-81.8
	
	

	


3. Conclusion

Proposal 1: Use the UL configuration proposed in Table 2

Proposal 2: Use REFSENS values shown in Table 4.
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