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1. Introduction
In this document, we evaluate and correct the DC_3C_n26A triple beat MSD.

2. Discussion
In previous meeting, the band combination DC_3C_n26A was introduced [1], but the MSD of DC_3C_n28A cannot be applied since the REFSENS for n28 at 25MHz channel BW differs from the REFSENS for n26 for the chosen RXBW of 15MHz. This contribution considers the correct REFSENS according to the chosen RXBW.
2.1. Triple Beat Detection

The detection [2] for triple beat is given by [image: image2.png]TXMBW RXBW
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According to the formula, Table 2.1-1 and Figure 2.1-1 show what FDD channel BWs fall victim to the triple beat product. The 15MHz channel BW test point is chosen due to 100% of overlap as shown.

Table 2.1-1: Triple Beat Detection and Overlap
[image: image4.emf]TB Alloc.

TX NRB TX_MBW ULCA_MBW RXBW Duplex Detection RXBW Overlap, MHz

25 4.5 37.8 5 45 42.55 No Hit

52 9.36 37.8 10 45 47.48 2.48 Partial

79 14.22 37.8 15 45 52.41 7.41 100%

106 19.08 37.8 20 45 57.34 12.34 100%

106 19.08 37.8 25 45 59.84 14.84 100%

106 19.08 37.8 30 45 62.34 17.34 100%


Figure 2.1-1: Triple Beat Detection and Overlap
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2.2. MSD calculation assumptions

The parameters used are in Table 2.2-1 and slightly modified for our view since using a fixed set of values were not precluded. The LNA triple beat IIP3 and the PCB isolations play a key role in the triple beat MSD evaluation.
Table 2.2-1: Reference sensitivity (MSD) for intra-band contiguous EN-DC
	Attenuation and Isolation Parameter
	Value (dB)
	Comment

	Antenna ISO
	10
	Main antenna to diversity antenna

	Diplexer ISO
	10
	

	PCB chip ISO
	63
	

	PA gain
	25
	

	PCB isolation Paout-Pain
	70
	PCB isolation (PA forward mixing)

	Band n26 Duplexer Tx rejection at B3 Tx
	28
	

	Band n26 Duplexer Tx rejection at n26 Rx
	50
	

	Band B3 Duplexer Tx rejection at n26 Tx
	32
	

	Band B3 Duplexer Tx rejection at n26 Rx
	35
	

	Band n26 filter/Duplexer Rx rejection at n26 Tx
	55
	TX-RX at TX = 55dB

TX-RX at RX = 50dB

	Band n26 filter/Duplexer Rx rejection at B3 Tx
	40*
	*Note: Band n26 Duplex Filter rejection at B3TX = 45dB min

	LNA TB-IIP3 assumption
	-6
	dBm


2.3.  Triple Beat MSD Evaluation

Evaluating the worst-case triple beat requires power to be equal for all ULCCs. This requires a 4.78dB back-off for each CC. The summary analysis for all DLBWs is shown in Table 2.3-1. The analysis shows that the triple beat product at the n26 LNA and the forward triple beat product at the band 3 ULCA PA dominate the MSD as expected. The worst-case triple beat product occurs for RXBW>10MHz, but since the REFSENS is already degraded by CIM5 emission, the MSD peaks at the 15MHz RXBW. 

Table 2.3-1: Summary of Analysis and breakdown (antenna referred qty’s)
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BW , MHz 15 20 25 30

HDn_Emission_dBm -1026.8 -1031.8 -1026.8 -1031.8 -91.0 -96.0 -87.6 -92.6 -84.6 -89.6

Fwd PA TB Band 3C, dBm -84.2 -84.2 -81.2 -81.2 -81.2 -81.2 -81.2 -81.2 -81.2 -81.2

LNA TB Emission_dBm -93.4 -78.4 -90.4 -75.4 -90.4 -75.4 -90.4 -75.4 -90.4 -75.4

Total TB_Emission_dBm -79.7 -73.4 -76.7 -70.4 -76.7 -70.4 -76.7 -70.4 -76.7 -70.4

TX_IM2 -119.5 -119.5 -119.5 -119.5 -119.5 -119.5 -119.5 -119.5 -119.5 -119.5

Tx_noise -103.3 -103.3 -101.2 -101.2 -99.2 -99.2 -95.0 -95.0 -91.2 -91.2

TX_total -79.7 -73.4 -76.7 -70.4 -76.5 -70.3 -76.3 -70.3 -75.9 -70.3

Themal -92.8 -92.8 -91.0 -91.0 -89.8 -89.8 -88.7 -88.7 -87.9 -87.9

Composite -79.5 -73.3 -76.5 -70.3 -76.3 -70.3 -76.1 -70.3 -75.6 -70.2

MRC REFSENS

3GPP REFSENS

MSD

10

11.8 8.9 6.5 17.0 15.9

-78.9 -76.0 -75.8 -75.6 -75.2

-94.8 -93.0 -87.6 -84.5 -81.7


Table 2.3-2: Reference sensitivity (MSD) for intra-band contiguous EN-DC
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_3C_n26A
	3
	1720
	20
	1 (RBSTART=0)
	1815
	N/A
	FDD
	N/A

	
	
	1739.8
	20
	1 (RBSTART=99)
	1834.8
	N/A
	
	

	
	n26
	841.5
	15
	25(RBSTART=54)
	886.5
	[17]
	FDD
	IMD3


Proposal 1: Consider MSD test point as shown in Table 2.3-2.
3. Conclusion
Proposal 1: Consider MSD test point as shown in Table 2.3-2.
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