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1. Introduction
In the last RAN4 meeting, the delta Tib and delta Rib values were approved for CA 7+40, the remaining issue on how to define reference requirements were still FFS. Due to insufficient cross-band isolation, this CA combination may involve UE self-desensitization problem. This contribution provides MSD analysis for CA 7+40.
2. Discussion
2.1 Reference architecture
Table 2.1-1 shows the potential reference architecture using triplexer for Band 7+40 supporting simultaneous Tx/Rx.
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Figure 2.1-1, CA 7+40 reference architecture
2.2 Filter performance
Table 2.2-1 (refer to [2]) summarizes the additional insertion loss to be introduced for Band 7 and Band 40 combinations by using triplexer according to vendors’ simulations.
Table 2.2-1 triplexer data for Band 7 and Band 40 combinations (under ETC)

	Vendor
	delta IL(dB)
	minimum Isolation (dB)

	
	Band 40 Tx/Rx
	Band 7 Tx
	Band 7 Rx
	Band 40 Tx rejection at Band 7 Rx
	Band40 Rx rejection at Band 7 Tx
	Band 7 Rx rejection at Band 40 Tx
	Band 7 Tx rejection at Band 40 Rx

	A
	1.1
	0.5
	0.2
	46
	NA
	50
	48

	B
	1.1
	0.6
	0.6
	50
	NA
	46
	48

	C
	0.8
	0.5
	0.6
	35
	40
	55
	56

	Average
	1.0 
	 0.53
	0.47
	44
	
	50
	50.6

	Note: delta IL is the insertion loss difference between triplexer and Band 7 duplexer or Band 40 filter.


Base on above table, the filter isolation performance for MSD analysis can be concluded as follow.
· B40 Receive filter rejection on B7 Tx frequency: 40 dB
· B7 Receive filter rejection on B40 Tx frequency: 50 dB
· Triplexer cross band (B7 Tx to B40 RX) iso: 50.6 dB
· Triplexer cross band (B40 Tx to B7 RX) iso: 44 dB
2.3 MSD analysis 
The following assumptions are made for estimating MSD in Band 40 Rx
Table 2.3-1 assumptions for estimating MSD in Band 40 Rx

	Band 7 Tx PA output power (dBm)
	27

	Band 7 Tx PA output power at Band 40 Rx band(dBm/Hz)
	-125

	Band 7 Tx Transceiver noise floor at PA output (dBm/Hz)
	-128

	PA output to antenna port Loss (dB)
	4

	B40 Rx LO phase noise (dBm/Hz)
	-148

	Band 40 Rx IIP2 (dBm)
	50

	LNA input to antenna port Loss (dB)
	4

	NF (dB)
	9

	Correction factor (dB)
	9

	Cross-band isolation (B7 Tx to B40 RX ) (dB) 
	50.6

	Cross-band isolation (dB) at Tx (Rx filter)
	40

	Antenna isolation (dB)
	10


Figure 2.3-1 shows the link analysis process for estimating MSD in Band 40 Rx when UL is transmitting in Band 7 with maximum output power. It can be seen that the desensitization is mostly dominated by B40 Rx IP2 noise and reciprocal mixing noise due to Band 7 Tx leakage. This is because the B40 Receive filter rejection on B7 Tx frequency is not good.
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Noise induced by B7Tx leakage through B40 Rx IP2

Tx power at Rx LNA input (dBm) -13.0 -31.0

IP2 induced noise at Rx LNA input (dBm)   -85.0 -121

Coupled noise from Band 7 Tx thermal

Tx Total noise at PA output  (dBm/Hz) -123.2 -137.2

Coupled noise in victim band at LNA input(dBm/Hz) -173.8 -187.8

Noise induced by B40 Rx reciprocal mixing

Reciprocal mixing noise at B40 LNA input (dBm/Hz) -161 -179

total interference noise 

Total interference noise referred to antenna port (dBm)

                                               5MHz -80.5 -107.0

                                              10MHz -80.0 -104.2

                                              15MHz -79.5 -102.5

                                              20MHz -79.2 -101.3

Noise floor referred to antenna port (dBm)

                                               5MHz -98.0

                                              10MHz -95.0

                                              15MHz -93.2

                                              20MHz -92.0

MSD

The degradation of the main and diversity  (dB)         

                                               5MHz 17.6 0.5

                                              10MHz 15.2 0.5

                                              15MHz 13.9 0.5

                                              20MHz 13.1 0.5

MSD after MRC  (dB)  

                                               5MHz

                                              10MHz

                                              15MHz

                                              20MHz

3.4

3.4

3.3

3.3


Figure 2.3-1, Link analysis process for estimating MSD in Band 40 Rx
The following assumptions are made for estimating MSD in Band 7 Rx

Table 2.3-2 assumptions for estimating MSD in Band 7 Rx

	Band 40 Tx PA output power (dBm)
	27

	Band 40 Tx PA output power at Band 7 Rx band(dBm/Hz)
	-135

	Band 40 Tx Transceiver noise floor at PA output (dBm/Hz)
	-129

	PA output to antenna port Loss (dB)
	4

	Band 7 Rx LO phase noise (dBm/Hz)
	-148

	Band 7 Rx IIP2 (dBm)
	50

	LNA input to antenna port Loss (dB)
	4

	NF (dB)
	9

	Correction factor (dB)
	9

	Cross-band isolation (B40 Tx to B7 RX ) (dB) 
	44

	Cross-band isolation (dB) at Tx (Rx filter)
	50

	Antenna isolation (dB)
	10


Figure 2.3-2 shows the link analysis process for estimating MSD in Band 7 Rx when UL is transmitting in Band 40 with maximum output power. It can be seen that the desensitization is mostly dominated by B40 Tx thermal leaking into Band 7 Rx band. This is because the B40 Tx filter rejection on B7 Rx frequency is not so good.
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Noise induced by B40 Tx leakage through B40 Rx IP2

Tx power at Rx LNA input (dBm) -23.0 -41.0

IP2 induced noise at Rx LNA input (dBm)   -105.0 -141

Coupled noise from Band 40 Tx thermal

Tx Total noise at PA output  (dBm/Hz) -128.0 -142.0

Coupled noise in victim band at LNA input(dBm/Hz) -172.0 -186.0

Noise induced by B7 Rx reciprocal mixing

Reciprocal mixing noise at Band 7 LNA input (dBm/Hz) -171 -189

total interference noise 

Total interference noise referred to antenna port (dBm)

                                               5MHz -95.9 -113.2

                                              10MHz -93.6 -110.2

                                              15MHz -92.1 -108.5

                                              20MHz -91.0 -107.2

Noise floor referred to antenna port (dBm)

                                               5MHz -98.0

                                              10MHz -95.0

                                              15MHz -93.2

                                              20MHz -92.0

MSD

The degradation of the main and diversity  (dB)         

                                               5MHz 4.2 0.1

                                              10MHz 3.8 0.1

                                              15MHz 3.6 0.1

                                              20MHz 3.5 0.1

MSD after MRC  (dB)  

                                               5MHz

                                              10MHz

                                              15MHz

                                              20MHz

1.6

1.7

1.5

1.5


Figure 2.3-2, Link analysis process for estimating MSD in Band 40 Rx
Base on above analysis, the following MSD requirements are proposed for 7+40
Table 2.3-3: B40 MSD when B7 transmits signal

	CBW (MHz)
	5
	10
	15
	20

	Band 40 MSD (dB)
	3.4
	3.4
	3.3
	3.3


Table 2.3-4: B7 MSD when B40 transmits signal

	CBW (MHz)
	5
	10
	15
	20

	Band 7 MSD (dB)
	1.7
	1.6
	1.5
	1.5


3. Conclusion
In this contribution, we provided analysis for CA_7+40 self-desensitization according to vendor’s triplexer data. Base on the analysis, the following MSD requirements are proposed for CA_7+40.
Table 3-1: B40 MSD when B7 transmits signal

	CBW (MHz)
	5
	10
	15
	20

	Band 40 MSD (dB)
	3.4
	3.4
	3.3
	3.3


Table 3-2: B7 MSD when B40 transmits signal

	CBW (MHz)
	5
	10
	15
	20

	Band 7 MSD (dB)
	1.7
	1.6
	1.5
	1.5
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