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1 Introduction
This contribution provides a revised IMD3 MSD for DC_20A-n8A.
2 Discussion

For DC_20A-n8A, IMD3 must be considered. Based on the band frequency information, this is also an IMD5 issue, however, if the channel bandwidth and fixed Tx and Rx separation are considered, IMD5 does not need to be analysed. 
2.1 MSD analysis dual antenna
Quadplexer based RF front-end architecture is used in the analysis in [1]. Duplexer based front end is used for this contribution. For this contribution a duplexer is assumed for each LB path. From the table, there are some differences. In this contribution, we site the following differences as shown in Table 1 and 2:

· PA forward mixing IMD as more dominant than the reverse mixing IMD than in previous contribution. This contribution lumps the passive IM and PA IM together due to integration of PA and passives in future RFFE modules. 

· LNA IP3, though not a dominant contributor, is worse in this contribution due to emphasis on maximizing sensitivity margin to reduce effect of front-end line losses from chip to antenna as well account for process and temperature variations at the same time as saving current consumption.
· Other TX rejection of duplexer filters in the TX-ANT path. There are always fly back effects that limit the practical rejection of other TX bands when optimizing attenuation at duplex offsets.
· Antenna Isolation. Standard worst-case antenna isolation of 10dB should be considered to get worst-case IM3 in diversity path.
Table 1 General linearity parameters

	Component
	IP3 (dBm) R4-1808056
	IP3 (dBm)
R4-1907155

	Antenna switch
	72
	

	Diplexer
	86
	

	Duplexer
	74
	

	PA forward mixing 
	30
	27

	PA reverse mixing 
	28
	32

	LNA 
	-3
	-10


Table 2 Attenuation and isolation

	Parameters
	Values (dB)
R4-1808056
	Values (dB)
R4-1907155

	Antenna isolation
	15
	10

	PCB isolation PA-PA
	65
	65

	Tx rejection at Rx
	>50
	55

	Tx rejection at Tx
	
	50

	n8 Tx rejection at Band 20 Rx
	>50
	40

	n20 Tx rejection at Band 8 Rx
	>50
	40


Table 3 MSD derivation
	Parameter
	R4-1907155 

This Contribution
	R4-1808056

Previous Estimation

	Component
	Primary
	Diversity
	Primary
	Diversity

	Bandwidth, MHz
	5
	
	5
	

	Chip NF, dB
	3
	3
	
	

	Antenna Isolation, dB
	10
	
	15
	

	FE loss, dB
	4
	4
	4
	4

	PCB isolation PA-PA, dB
	65
	
	65
	

	PCB isolation PA-LNA, dB
	70
	
	
	

	LNA IIP3, dBm
	-8
	-8
	-3
	-3

	
	
	
	
	

	All qty’s referred to the antenna
	
	
	
	

	PCB IM3, dBm
	-86
	-86
	
	

	Conducted PA path IM3, dBm
	-63.4
	-73.4
	
	

	LNA IM3, dBm
	-73
	-79
	
	

	
	
	
	
	

	Total IM3, dBm
	-62.9
	-72.1
	-62.9
	-76.5

	Thermal Noise, dBm
	-100.5
	-100.5
	-100.5
	-100.5

	Composite Noise, dBm
	-62.9
	-72.1
	-62.9
	-76.5

	MRC Sensitivity, dBm
	-71
	
	-76
	

	REFSENS, dBm
	-97
	
	-97
	

	
	
	
	
	

	MSD, dB
	26
	
	21
	


Both previous contribution and this contribution rely on the performance of the diversity path because of the same type of excessive IM3 in the primary path due to conducted PA path. Due to the antenna isolation and less linear receiver, more IM3 MSD is required as shown in Table 3. 
Table 3 IMD3 MSD for DC_20A-n8A
	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
	Single UL allowed

	DC_20A-n8A
	20
	849.5
	5
	25
	808.5
	 26
	FDD
	IMD3
	Yes

	
	n8
	892.5
	5
	25
	937.5
	 26 
	FDD
	IMD3
	


2.2 MSD analysis single antenna
Single Antenna approach can also be considered as in [1] to save the number of antennas. In this case we keep the isolation parameters and the linearity parameters the same as the previous contribution but keep the antenna isolation at 10dB due to small spatial separation as would exist in a high functional UE geared for 4x4 MIMO. Parameters are shown in Table 4 and 5 with the analysis shown in Table 6. The MSD is 25dB and shows that the interference de-senses the Primary path completely and we rely heavily on the Diversity path.

 Table 4 General linearity parameters

	Component
	IP3 (dBm) R4-1808056
	IP3 (dBm)
R4-1907487

	Antenna switch
	72
	

	Diplexer
	86
	

	Duplexer
	74
	

	PA forward mixing 
	30
	27

	PA reverse mixing 
	28
	32

	LNA 
	-3
	-3


Table 5 Attenuation and isolation

	Parameters
	Values (dB)
R4-1808056
	Values (dB)
R4-1907487

	Antenna isolation
	15
	10

	PCB isolation PA-PA
	65
	65

	Tx rejection at Rx
	>50
	55 50

	Tx rejection at Tx
	
	50

	n8 Tx rejection at Band 20 Rx
	>50
	50

	n20 Tx rejection at Band 8 Rx
	>50
	50


Table 6 MSD derivation
	Parameter
	R4-1907487 

This Contribution
	R4-1808056

Previous Estimation

	Component
	Primary
	Diversity
	Primary
	Diversity

	Bandwidth, MHz
	5
	
	5
	

	Chip NF, dB
	3
	3
	
	

	Antenna Isolation, dB
	10
	
	15
	

	FE loss, dB
	4
	4
	4
	4

	PCB isolation PA-PA, dB
	65
	
	65
	

	PCB isolation PA-LNA, dB
	70
	
	
	

	LNA IIP3, dBm
	-3
	-3
	-3
	-3

	
	
	
	
	

	All qty’s referred to the antenna
	
	
	
	

	PCB IM3, dBm
	-86
	-86
	
	

	Conducted PA path IM3, dBm
	-64
	-74
	
	

	LNA IM3, dBm
	-73
	-89
	
	

	
	
	
	
	

	Total IM3, dBm
	-62.8
	-72.8
	-62.9
	-76.5

	Thermal Noise, dBm
	-100.5
	-100.5
	-100.5
	-100.5

	Composite Noise, dBm
	-63
	-73
	-62.9
	-76.5

	MRC Sensitivity, dBm
	-72
	
	-77
	

	REFSENS, dBm
	-97
	
	-97
	

	
	
	
	
	

	MSD, dB
	25
	
	20
	


Table 7 IMD3 MSD for DC_20A-n8A
	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
	Single UL allowed

	DC_20A-n8A
	20
	849.5
	5
	25
	808.5
	 25
	FDD
	IMD3
	Yes

	
	n8
	892.5
	5
	25
	937.5
	 25 
	FDD
	IMD3
	


Proposal: Use the single antenna IMD3 MSD of 25dB for DC_20A-n8A as shown in Table 7.
3 Conclusion
Proposal: Use the single antenna IMD3 MSD of 25dB for DC_20A-n8A as shown in Table 7. 
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