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1
Introduction
CA_B41_B42 is a TDD-TDD band combination which may be subjected to self-desensitization problem when supporting simultaneous Tx/Rx operation due to insufficient cross-band isolation, as had been brought up in past two RAN4 meetings [1-3]. Following the proposals as set forth in [4], this contribution provides detailed analysis for CA_B41_B42 cross-band desensitization. The results can be referenced for future specifications development.      
2
Discussion
2.1 Reference architecture          
For inter-band CA consisting of B42, common triplexer based reference architecture as shown in Figure 2.1-1 had been generally assumed for UE RF specifications development, so was the analysis in this contribution.        
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Figure 2.1-1 Common triplexer based architecture for CA_B41_B42 self-desensitization analysis
2.2 Filter performance          
The required filter isolation performance for this analysis was collected from a few filter vendors, as summarized in Table 2.2-1 to Table 2.2-3. The assumption values were used in the link analysis as will be presented in next section.   
	
	B41 rejection @ B42

	
	Min
	Typ

	Vendor 1
	18
	23

	Vendor 2
	20
	24

	Vendor 3
	20
	26

	Assumption
	21


Table 2.2-1 B41 filter isolation performance to B42
	
	B42 rejection @ B41

	
	Min
	Typ

	Vendor A
	30
	40

	Vendor B
	35
	42

	Assumption
	36


Table 2.2-2 B42 filter isolation performance to B41
	 
	Triplexer rejection @ B41
	Triplexer rejection @ B42

	
	Min
	Typ
	Min
	Typ

	Vendor X
	15
	18
	15
	20

	Assumption
	16
	17


Table 2.2-3 Common triplexer isolation performance
2.3 Link analysis          
Table 2.3-1 presents the link analysis for B41 Rx desensitization level calculation when UL is in B42 transmitting at maximum output power. It can be seen that the desensitization is dominated by both B42 Tx leakage induced noise through B41 Rx 2nd order nonlinear distortion and reciprocal mixing. Table 2.3-2 further summarizes the desensitization level for all carrier bandwidth.
	Noise from B42 Tx thermal
	Value
	Unit

	PA noise floor
	-135
	dBm/Hz

	Transceiver noise floor at PA output 
	-125
	dBm/Hz

	Total noise floor at PA output
	-124.6
	dBm/Hz

	Cross-band isolation
	52
	dB

	Coupled noise in victim band (main)
	-176.6
	dBm/Hz

	Antenna isolation
	10
	dB

	Coupled noise in victim band (diversity)
	-186.6
	dBm/Hz

	Noise induced by B42 Tx leakage through B41 Rx IP2
	Value
	Unit

	B42 Tx PA output power
	27
	dBm

	Cross-band isolation
	38
	dB

	B42 Tx power at B41 LNA input (main)
	-11
	dBm

	Antenna isolation
	10
	dB

	B42 Tx power at B41 LNA input (diversity)
	-21
	dBm

	B41 Rx IIP2
	50
	dBm

	Correction factor
	9
	dB

	IP2 induced noise at B41 LNA input (main)
	-81.0
	dBm

	IP2 induced noise at B41 LNA input (diversity)
	-101.0
	dBm

	Noise induced by B41 Rx reciprocal mixing
	Value
	Unit

	B41 Rx LO phase noise
	-148.0
	dBc/Hz

	Reciprocal mixing noise at B41 LNA input (main)
	-159.0
	dBm/Hz

	Reciprocal mixing noise at B41 LNA input (diversity)
	-169.0
	dBm/Hz

	B41 Rx desensitization level (5-MHz carrier)
	Value
	Unit

	Total interference noise (main) referred to antenna
	-76.7
	dBm

	Total interference noise (diversity) referred to antenna
	-94.4
	dBm

	B41 Rx noise figure
	9
	dB

	B41 Rx thermal noise floor (both main and diversity)
	-98.0
	dBm

	Total noise (main)
	-76.6
	dBm

	Total noise (diversity)
	-92.9
	dBm

	Desensitization level after MRC
	8.1
	dB


Table 2.3-1 Link analysis for B41 Rx desensitization level calculation
	BW
	Desensitization level (dB)

	5 MHz
	8.1

	10 MHz
	7.1

	15 MHz
	6.7

	20 MHz
	6.5


Table 2.3-2 B41 Rx desensitization level for all carrier bandwidth
Table 2.3-3 presents the link analysis for B42 Rx desensitization level calculation when UL is in B41 transmitting at maximum output power. It can be seen that the desensitization is mostly dominated by B41 Tx thermal noise floor leaking into B42 Rx band. Table 2.3-4 further summarizes the desensitization level for all carrier bandwidth, which is expected to be constant as the Tx thermal noise floor PSD is independent of carrier bandwidth.
	Noise from B41 Tx thermal
	Value
	Unit

	PA noise floor
	-135
	dBm/Hz

	Transceiver noise floor at PA output 
	-128
	dBm/Hz

	Total noise floor at PA output
	-127.2
	dBm/Hz

	Cross-band isolation
	38
	dB

	Coupled noise in victim band (main)
	-165.2
	dBm/Hz

	Antenna isolation
	10
	dB

	Coupled noise in victim band (diversity)
	-175.2
	dBm/Hz

	Noise induced by B41 Tx leakage through B42 Rx IP2
	Value
	Unit

	B41 Tx PA output power
	27
	dBm

	Cross-band isolation
	52
	dB

	B41 Tx power at B42 LNA input (main)
	-25
	dBm

	Antenna isolation
	10
	dB

	B41 Tx power at B42 LNA input (diversity)
	-35
	dBm

	B42 Rx IIP2
	50
	dBm

	Correction factor
	9
	dB

	IP2 induced noise at B42 LNA input (main)
	-109.0
	dBm

	IP2 induced noise at B42 LNA input (diversity)
	-129.0
	dBm

	Noise induced by B42 Rx reciprocal mixing
	Value
	Unit

	B42 Rx LO phase noise
	-146.0
	dBc/Hz

	Reciprocal mixing noise at B42 LNA input (main)
	-171.0
	dBm/Hz

	Reciprocal mixing noise at B42 LNA input (diversity)
	-181.0
	dBm/Hz

	B42 Rx desensitization level (5-MHz carrier)
	Value
	Unit

	Total interference noise (main) referred to antenna
	-87.1
	dBm

	Total interference noise (diversity) referred to antenna
	-97.2
	dBm

	B42 Rx noise figure
	9
	dB

	B42 Rx thermal noise floor (both main and diversity)
	-92.0
	dBm

	Total noise (main)
	-85.9
	dBm

	Total noise (diversity)
	-90.8
	dBm

	Desensitization level after MRC
	3.0
	dB


   Table 2.3-3 Link analysis for B42 Rx desensitization level calculation
	BW
	Desensitization level (dB)

	5 MHz
	3.0

	10 MHz
	3.0

	15 MHz
	3.0

	20 MHz
	3.0


Table 2.3-4 B42 Rx desensitization level for all carrier bandwidth

2.4 How to define relaxation requirements?
When this CA combination does not support simultaneous Tx/Rx, there is no Tx induced cross-band desensitization. Therefore, only Tib and Rib relaxations are to be defined to account for the common triplexer insertion loss, such as 

	dB
	CA_B41_B42

	
	B41
	B42

	Tib
	0.3
	0.8

	Rib
	0
	0.5


Table 2.4-1 Proposed CA_B41_B42 Tib and Rib relaxations for not supporting simultaneous Tx/Rx
If supporting simultaneous Tx/Rx is required, the relaxations can be defined as either one of the following two ways, 
Option 1: Allow Tx induced cross-band desensitization as summarized in Table 2.3-2 and 2.3-4 for B41 and B42, respectively and maintain the same Tib and Rib as in Table 2.4-1.

Option 2: Allow more Tib and Rib in B41 with the provision for adding additional filter in B41 signal path to improve cross-band isolation such that no Tx induced desensitization would occur. The relaxations can be defined as (based on the B41_B42 diplexer insertion loss),

	dB
	CA_B41_B42

	
	B41
	B42

	Tib
	0.8
	0.8

	Rib
	0.5
	0.5


Table 2.4-2 Proposed CA_B41_B42 Tib and Rib relaxations with cross-band isolation improvement
3
Conclusion
In this contribution, we provided detailed analysis for CA_B41_B42 cross-band desensitization. Based on the analysis results, we proposed a few ways of defining the relaxation requirements for future specifications development consideration.        
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