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1. Introduction
Work item for 1UL 2 DL carrier aggregation combination CA_7A_40A&C was agreed in [1] with the target to finish WI in RAN4#75 Fukuoka and approve WI in RAN#68 Malmö. However, concerns were raised for missing reference sensitivity degradation analysis in Fukuoka and agreement was for concerned companies to contribute to this topic in RAN4#76 Beijing to reach agreement for the needed reference sensitivity relaxation. ∆RIB was agreed already in Fukuoka [2].
2. Discussion
Band 7 and 40 transmission frequency separation from reception frequency can be only 100 MHz or 220 MHz depending on which band has the uplink configured. The close proximity of the transmission signal to reception signal will cause desentization through TX noise coupling and landing directly on receiver, IM2 noise caused by TX signal coupling to receiver LO port and receiver LO noise converting TX signal to receive band.
The reference architecture is shown in Figure 1. The solution is triplexer based single antenna with dual receive filter in diversity receive chain.
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Figure 1 CA_7A_40A/C reference architecture
The triplexer cross band isolation and diversity filter rejection to the TX frequency are key parameters for the analysis of the level of the desentization. 

2.1. Component values

Triplexer cross band isolation information is shown in table 1. The vendor C provided only typical number and can not guarantee the performance hence it is not included in the average.

Table 1 triplexer cross band isolation

	Vendor
	delta IL(dB)
	minimum Isolation (dB)

	
	Band 40 Tx/Rx
	Band 7 Tx
	Band 7 Rx
	B40 Tx -> B7 Rx isolation in B40 Tx frequency
	B7 Tx -> B40 Rx isolation in B7 Tx frequency
	B40 Tx -> B7 Rx isolation in B7 Rx frequency
	B7 Tx -> B40 Rx isolation in B40 Rx frequency

	A
	1.1
	0.5
	0.6
	55
	50
	46
	48

	B
	0.2
	1.4
	0.2
	50
	43
	39
	46

	C
	0.9
	0.5
	0.4
	70
	47
	51
	50

	Average
	0.73
	0.80
	0.40
	52.50
	46.50
	42.50
	47.00

	Note: delta IL is the insertion loss difference between triplexer and Band 7 duplexer or Band 40 filter.
Note: vendor C only provided typical numbers, not worst case. Average includes only vendor A and B


For diversity filter rejection shown in Table 2, the vendor A value is consider from a sample that was clearly not designed for this problem and will not be included in the average value.
Table 2 Diversity filter rejection on TX frequency

	Vendor
	B40 receive filter rejection to B7 Tx frequency
	B7 receive filter rejection to B40 Tx frequency

	A
	20
	42

	B
	40
	40

	C
	35
	30

	D
	35
	N/A

	E
	40
	N/A

	Average
	37.5
	37.33

	Note: Vendor A value for B40 receive filter is not included in average. It is considered as outlier


 The other relevant component parameters are listed in Table 3.  The B7 PA noise on B40 RX band includes the effect of spectral regrowth which is still notable because the B40 RX frequency is 5x channel BW away from TX channel edge.  
Table 3 Parameters for the MSD estimation

	Parameter
	Value
	Unit
	Note

	Front-end IL B40Rx and B7Rx
	-6.5
	dB
	 

	Receiver IIP2 B40
	50
	dBm
	 

	Receiver IIP2 B7
	50
	dBm
	 

	RX LO phase noise
	-151
	dBm / Hz
	 

	B7 Tranceiver Noise @ B40 RX
	-150
	dBm / Hz
	 

	B40 Tranceiver Noise @ B7 RX
	-145
	dBm / Hz
	 

	B40 PA Noise @ Rx
	-130
	dBm / Hz
	 

	B7 PA Noise @ Rx
	-122
	dBm / Hz
	Includes the SEM effect

	Antenna isolation
	10
	dB
	 

	Diplexer isolation
	15
	dB
	 

	Triplexer IL B40Tx
	3.75
	dB
	 

	Triplexer IL B7Tx
	3.9
	dB
	 

	Switch IL
	0.8
	dB
	 


2.2. MSD Estimation
The MSD estimation was performed with number given in previous sub-section with the assumption MRC receiver. The desensitizing noise from various sources described in the beginning of this section together with thermal noise on receiver and receiver SNR is shown in second column of tables 4 and 5. The number can be directly compared to REFSENS requirement.  
Table 4 MSD estimation results for B40 receiver

	B40 Receive Channel BW [MHz]
	PRx+DRx effective noise floor [dBm]
	Single carrier Spec [dBm]
	ΔRIB 
	Single carrier REFSENS + ΔRIB  [dBm]
	MSD [dB]

	5
	-94.80
	-100
	0.5
	-99.5
	4.7

	10
	-92.29
	-97.00
	0.5
	-96.5
	4.2

	15
	-90.77
	-95.20
	0.5
	-94.7
	3.9

	20
	-89.68
	-94.00
	0.5
	-93.5
	3.8


Table 5 MSD estimation for B7 receiver

	B7 Receive Channel BW [MHz]
	PRx+DRx effective noise floor [dBm]
	Single carrier Spec [dBm]
	ΔRIB 
	Single carrier REFSENS + ΔRIB  [dBm]
	MSD [dB]

	5
	-97.47
	-98
	0
	-98
	0.5

	10
	-95.09
	-95.00
	0
	-95
	0.0

	15
	-93.56
	-93.20
	0
	-93.2
	0.0

	20
	-92.43
	-92.00
	0
	-92
	0.0


3. Conclusion
The needed MSD estimation for CA_7A_40A/C was performed with relevant component values shown. The result indicate following MSD need:
Table 6 Summary for MSD estimation for B7 and B40 in CA_7A_40A

	Receive channel BW [MHz]
	MSD

	
	B7
	B40

	5
	0.5
	4.7

	10
	0.0
	4.2

	15
	0.0
	3.9

	20
	0.0
	3.8
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