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1	Introduction
This is a TP on MSD requirements and test points for 3+7+8 3DL 2 UL CA.

2	Text proposal
This CA combination has several intermodulation products falling on top of own RX, see table below. Please note that this combination is the very first example when two intermodulations, and in addition, third harmonic fall on top of each other. 


	CA
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]

	B3+B7+B8
	B3
	IMD3
	2*fB3 - fB7
	1735
	5
	25
	B8
	940.0
	5

	
	B7
	
	
	2530
	10
	50
	
	
	

	
	B3
	IMD2
	fB3 + fB8
	1735
	5
	25
	B7
	2635.0
	10

	
	B8
	
	
	900
	5
	25
	
	
	

	
	B3
	IMD3
	2*fB3 - fB8
	1772.5
	5
	25
	B7
	2635.0
	10

	
	B8
	
	
	910
	5
	25
	
	
	

	
	B3
	IMD2+IMD3+H3
	fB3 + fB8, 2*fB3 - fB8
	1780
	5
	25
	B7
	2670
	10

	
	B8
	
	
	890
	5
	25
	
	
	



Table 1 Example test points
In addition this combination has also a scenario where IMD2 and IMD3 from B3+B8 both hit on top of B7 but they do not overlap. The example below depicted one possible scenario.

	CA
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]

	
	B3
	IMD2+IMD3
	fB3 + fB8, 2*fB3 - fB8
	1762.5
	10
	50
	B7
	2650
	20

	
	B8
	
	
	900
	5
	25
	
	
	




We use the following RF front-end architecture in our analysis. Another alternative would be common triplexer based architecture. There is harmonic trap assumed in B8 path for this CA case because harmonic trap for was assumed for B8+B7 1UL/2DL CA and for B3+B7+B8 1UL/3DL CA.

[image: ]

Figure 1 Common diplexer -architecture



We analyze the amount of IMD using the following component linearity assumptions:

	Component
	IP2 (dBm)
	IP3 (dBm)

	Antenna switch
	112
	68

	Diplexer
	115
	86

	Quadplexer
	113
	74

	PA forward mixing
	31
	31.5

	PA reverse mixing
	38
	28

	LNA
	5
	-5


Table 2 General linearity parameters

B8 duplexer TX rejection at B7		30
Quadplexer B8 TX rejection    		45
Quadplexer B3 TX rejection			45
Antenna isolation 					10
PCB isolation PA-PA 				60
PCB isolation PAout-RX				65
RFIC Pout B3/B8	/B7					0
Quadplexer X-band Iso B3->B7		50
Diplexer isolation						15
PA gain								28

Based on these parameters we get the following MSD. Please note that the CF is the same as in [1]. For the case where B3+B8 IMD2, IMD3, and B8 third harmonic fall on top of each other at B7 DL the impact of the third harmonic is negligible because it is more than 20dB below the MSD due to IMD2 and IMD3.


	CA
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	CF [dB]
	MSD [dB]

	B3+B7+B8
	B3
	IMD3
	2*fB3 - fB7
	1735
	5
	25
	B8
	940.0
	5
	0.62
	21.6

	
	B7
	
	
	2530
	10
	50
	
	
	
	
	

	
	B3
	IMD2
	fB3 + fB8
	1735
	5
	25
	B7
	2635.0
	10
	0
	32.0

	
	B8
	
	
	900
	5
	25
	
	
	
	
	

	
	B3
	IMD3
	2*fB3 - fB8
	1772.5
	5
	25
	B7
	2635.0
	10
	0
	22.1

	
	B8
	
	
	910
	5
	25
	
	
	
	
	

	
	B3
	IMD2+IMD3+H3
	fB3 + fB8, 2*fB3 - fB8
	1780
	5
	25
	B7
	2670
	10
	0
	32.5

	
	B8
	
	
	890
	5
	25
	
	
	
	
	



We did also calculate IMD values for the case when IMD2 and IMD3 hit on top of B7 DL but do not overlap. The results are as follows. Please note these IMD’s don’t include CF’s that will in this case be fairly significant.

	CA
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	IMD [dB]

	3+7+8
	B3
	IMD2
	fB3 + fB8
	1762.5
	10
	50
	B7
	2650.0
	20
	29.0

	
	B8
	
	
	900
	10
	50
	
	
	
	

	
	B3
	IMD3
	2*fB3 - fB8
	1762.5
	10
	50
	B7
	2650.0
	20
	19.2

	
	B8
	
	
	900
	10
	50
	
	
	
	

	
	B3
	IMD2+IMD3
	fB3 + fB8, 2*fB3 - fB8
	1762.5
	10
	50
	B7
	2650
	20
	29.5

	
	B8
	
	
	900
	10
	50
	
	
	
	



Then finally we consider which of the possible test points shall be in standard. MSD for B8 is automatically standardized as it is the only one for B8. For B7 there are three possible testpoints; IMD2, IMD3 and case where these two overlap together with H3. According to WF the treatment of the case where IMD’s overlap is FFS. For this band combination, the MSD for B7 shall be verified only in case where IMD2, IMD3 and H3 overlap.

	CA
	UL CA
	IMD
	UL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	IMD center [MHz]
	DL BW [MHz]
	CF [dB]
	MSD [dB]

	B3+B7+B8
	B3
	IMD3
	2*fB3 - fB7
	1735
	5
	25
	B8
	940.0
	5
	0.62
	21.6

	
	B7
	
	
	2530
	10
	50
	
	
	
	
	

	
	B3
	IMD2+IMD3+H3
	fB3 + fB8, 2*fB3 - fB8
	1780
	5
	25
	B7
	2670
	10
	0
	32.5

	
	B8
	
	
	890
	5
	25
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