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1	Introduction
In the last meeting it was proposed that for CA_n25-n77 and CA_n5-n77 that the MSD due to IMD5 can be significant[1]. As it was proposed, offline, to bring our opinions on the matter. In the following section we provide our inputs on the topic. 
2	MSD calculations due to IMD5
First we need to recall that it was agreed to perform the MSD analysis for PC1.5 with the following output powers at the antenna ports, in the WF[2].
	Issue 5-1-1: PC1.5 Tx power configuration for IMD
WF: 23+27.8 is used as the power configuration in the 3Tx PC1.5 IMD calculation where band A is 23dBm and band B is 24.8dBm+24.8dBm with 2Tx



Below the MSD calculations for IMD 5 of the two band combinations are performed.
	CA_n25-n77
	
	CA_n5-n77

	Antenna ISO
	10
	dB
	
	Antenna ISO
	10
	dB

	PCB isolation Paout-Pain
	60
	dB
	
	PCB isolation Paout-Pain
	60
	dB

	PCB isolation Paout Div-Pain main
	65
	dB
	
	PCB isolation Paout Div-Pain main
	65
	dB

	Diplexer ISO
	15
	dB
	
	Diplexer ISO
	15
	dB

	n25 TX SAW/duplexer rejection at n77 Tx
	40
	dB
	
	n5 TX SAW/duplexer rejection at n77 Tx
	18
	dB

	n25 RX duplexer rejection at n77 Tx
	50
	dB
	
	n5 RX duplexer rejection at n77 Tx
	50
	dB

	n25 SAW/Duplexer TX rejection at n25 RX band
	53
	dB
	
	n5 SAW/Duplexer TX rejection at n25 RX band
	54
	dB

	filter n77 TX rejection at n25 RX band
	45
	dB
	
	filter n77 TX rejection at n5 RX band
	18
	dB

	n77 Tx attenuation at n25 RX
	45
	dB
	
	n77 Tx attenuation at n5 RX
	47
	dB

	n77 Tx attenuation at n25 TX
	45
	dB
	
	n77 Tx attenuation at n5 TX
	47
	dB

	Diplexer IL
	0.5
	dB
	
	Diplexer IL
	0.5
	dB

	Antenna switch IL
	1
	dB
	
	Antenna switch IL
	1
	dB

	TX/RX switch IL
	0.5
	dB
	
	TX/RX switch IL
	0.5
	dB

	n25 Dup IL 
	4
	dB
	
	n5 Dup IL 
	4
	dB

	n77 RX SAW filter IL
	3
	dB
	
	n77 RX SAW filter IL
	3
	dB

	Pout n25
	23
	dBm
	
	Pout n5
	23
	dBm

	Pout n77
	24.8
	dBm
	
	Pout n77
	24.8
	dBm

	Pout n77 Div
	24.8
	dBm
	
	Pout n77 Div
	24.8
	dBm

	REFSENS n25
	-96.6
	dBm
	
	REFSENS n5
	-98
	dBm



Table 3.11: IMD5 level to n25 and n5 n5 Rx main path (PC1.5)
	Main Path
	received interference, IMD5 (dBm) on n25 Rx
	
	Main Path
	received interference, IMD5 (dBm) on n5 Rx

	Antenna switch
	-89.93
	
	Antenna switch
	-89.93

	Diplexer (H-H or L-L)
	-94.49
	
	Diplexer (H-H or L-L)
	-86.49

	n25 SAW/Duplexer
	-114.17
	
	n55 SAW/Duplexer
	-92.17

	n25 PA Forward mixing
	-55.50
	
	n5 PA Forward mixing
	-63.54

	n77 PA Forward mixing
	-144.69
	
	n77 PA Forward mixing
	-215.35

	n25 PA Reverse mixing
	-105.20
	
	n5 PA Reverse mixing
	-103.24

	n77 PA Reverse mixing
	-308.69
	
	n77 PA Reverse mixing
	-334.85

	Total
	-55.50
	
	Total
	-63.50

	n77 LNA via filters
	-91.37
	
	n77 LNA via filters
	-102.41

	n77 LNA via PCB coupling
	-116.50
	
	n77 LNA via PCB coupling
	-123.54


	Total main IMD
	-55.50
	
	Total main IMD
	-63.50


Table 3.12: IMD level to n25 and n5 Rx diversity path (PC1.5)
	Diversity Path
	received interference, IMD5 (dBm) on n25 Rx
	
	Diversity Path
	received interference, IMD5 (dBm) on n5 Rx

	From main path
	-65.50
	
	From main path
	-73.50

	Diplexer
	-142.79
	
	Diplexer
	-134.79

	Antenna switch
	-133.79
	
	Antenna switch
	-133.79

	n25 SAW Filter
	-141.99
	
	n25 SAW Filter
	-141.99

	n77 PA  div Forward mixing
	-206.69
	
	n77 PA  div Forward mixing
	-236.85

	n25 LNA via antenna ISO
	-151.37
	
	n5 LNA via antenna ISO
	-140.41

	n25 LNA via PCB coupling
	-135.50
	
	n5 LNA via PCB coupling
	-142.54

	Total div IMD
	-65.50
	
	Total div IMD
	-73.50



Table 3.13: CA_n25A-n77A MSD for n25 Rx due to IMDs (PC1.5) and CA_n5A-n77A MSD for n5 Rx due to IMDs (PC1.5)
	MSD calculation parameters
	received interference, IMD5 (dB) on n25 Rx
	received interference, IMD5 (dB) on n5 Rx

	MSD
	35.86
	27.57

	SNR
	-30.88
	-24.09

	MSD at SNR=-1
	29.88
	23.09



Proposal 1: add MSDs due to IMD5 to the MSD tables as shown below. 
	:

	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n25-n77
	n25
	1855
	5
	25
	1935
	29.9
	FDD
	IMD5

	
	n77
	3790
	10
	50
	3790
	N/A
	TDD
	N/A

	CA_n5-n7713
	n5
	844
	5
	25
	889
	23.1
	FDD
	IMD4

	
	n77
	3421
	10
	50
	3421
	N/A
	TDD
	N/A

	NOTE 13:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of TS 38.101-1 Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Proposal 2. Make a mean out of the MSD proposals and remove the brackets for IMD5 of Table 7.3A.5-1b in TS38.101-1.

3	Conclusion
Proposal 1: add MSDs due to IMD5 to the MSD tables as shown below. 
	:

	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n25-n77
	n25
	1855
	5
	25
	1935
	29.9
	FDD
	IMD5

	
	n77
	3790
	10
	50
	3790
	N/A
	TDD
	N/A

	CA_n5-n7713
	n5
	844
	5
	25
	889
	23.1
	FDD
	IMD4

	
	n77
	3421
	10
	50
	3421
	N/A
	TDD
	N/A

	NOTE 13:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of TS 38.101-1 Table 5.2-1 applies, the MSD test point(s) cannot be verified for the band combination and the test point(s) can be skipped.



Proposal 2. Make a mean out of the MSD proposals and remove the brackets for IMD5 of Table 7.3A.5-1b in TS38.101-1.
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