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1 Introduction
[bookmark: OLE_LINK25]In RAN4 #108 meeting, the MSD for the 3Tx band combination are FFS in the WF[1] and needed to be checked in this meeting. Meanwhile, the WID was revised [2] to include more PC1.5 3Tx band combination.
In this contributions, we give some MSD analysis for some PC1.5 band combinations. 
2	Discussion
[bookmark: OLE_LINK50][bookmark: OLE_LINK66][bookmark: OLE_LINK23][bookmark: OLE_LINK48][bookmark: OLE_LINK4]For the PC1.5 Tx power configuration for the IMD analysis, the agreements in the WF[1] are used, i.e.
	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


[bookmark: OLE_LINK8][bookmark: OLE_LINK5]2.1 PC1.5 CA_n41-n71 (2Tx-1Tx)
[bookmark: OLE_LINK9]It was observed that IMD4 caused by 2UL frequencies of 3fn71-fn41 falls into band n71 Rx. Some of the parameters used for the IMD4 calculations are listed in table 1.
Table 1. Parameters are used for IMD4 analysis
	Component
	Value

	Ant. Switch(IP4 (dBm))
	56

	Diplexer (IP4 (dBm))
	55

	[bookmark: OLE_LINK2]PA Forward(IP4 (dBm))
	30

	PA reserved (IP4 (dBm))
	33

	[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Pout @ n71 (1Tx) (dBm)
	23

	Pout @ n41 (2Tx) (dBm)
	27.8

	Antenna isolation (dB)
	10

	Diplexer isolation (dB)
	15

	PCB isolation (dB)
	65

	n71 duplexer isolation
	50

	n71 duplexer Tx rejection @n41
	50

	n71 duplexer Rx rejection @n41
	50

	n41 filter @n71 Tx
	45

	n41 filter @Bn71 Rx
	45

	LNA to antenna IL (3dB)
	3

	Correct Factor (dB)
	0

	Diversity Gain+SNR (dB)
	4



[bookmark: OLE_LINK10]The MSD are calculated in table 2.
Table 2. IMD4 values for PC1.5 CA_n41-n71 (2Tx-1Tx)
	
	Main Path
	Div. Path

	Total IMD4 products in n71(dBm)
	-62.4
	-72.5

	REFSEN for n71 @5MHz (dBm)
	-97.2

	MSD (dB)
	30.8
	20.9

	[bookmark: OLE_LINK1]MSD after MRC (dB)
	23.5


[bookmark: OLE_LINK17]Therefore, for PC1.5 CA_n41-n71 (2Tx-1Tx), we have the following proposal:
[bookmark: OLE_LINK26]Proposal 1:     The 3Tx MSD of PC1.5 CA_n71A-n41A IMD4 can be defined as below:
	[bookmark: OLE_LINK16]Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n41-n71
	n41
	2614
	5
	25
	2614
	N/A
	TDD
	N/A

	
	n71
	665
	5
	25
	619
	23.5
	FDD
	IMD4



[bookmark: OLE_LINK18][bookmark: OLE_LINK19]2.2 PC1.5 CA_n25-n77 (1Tx-2Tx)
[bookmark: OLE_LINK22][bookmark: OLE_LINK11][bookmark: OLE_LINK20]It was observed that IMD2/4/5 caused by 2UL frequencies of fn77-fn25 ,3*fn25-fn77 and 2*fn77-3*fn25 falls into band n25 Rx, respectively. By using the similar method as above, the MSD are calculated in table 2.
Table 3. IMD2/4 values for PC1.5 CA_n41-n71 (2Tx-1Tx)
	
	IMD2
	IMD4
	IMD5

	[bookmark: OLE_LINK15][bookmark: OLE_LINK14]
	Main Path
	Div. Path
	Main Path
	Div. Path
	Main Path
	Div. Path

	Total IMD4 products in n71(dBm)
	-48.7
	-58.6
	-61.7
	-71.7
	-81.1
	-91.2

	REFSEN for n71 @5MHz (dBm)
	-96.5

	MSD (dB)
	43.8
	33.9
	30.8
	20.9
	11.8
	3.9

	MSD after MRC (dB)
	36.5
	23.5
	6.2



Therefore, for PC1.5 CA_n25-n77 (1Tx-2Tx), we have the following proposal:
[bookmark: OLE_LINK21][bookmark: OLE_LINK28]Proposal 2:     The 3Tx MSD of PC1.5 CA_n71A-n41A IMD4 can be defined as below:
	[bookmark: OLE_LINK24]Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA
Configuration
	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
	36.5
	FDD
	IMD2

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

	
	n25
	1900
	5
	25
	1980
	23.5
	FDD
	IMD4

	
	n77
	3690
	10
	50
	3690
	N/A
	TDD
	N/A

	
	n25
	1885
	5
	25
	1965
	6.2
	FDD
	IMD5

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



2.3 PC1.5 CA_n5-n77 (1Tx-2Tx)
By using the similar method as above, it is proposed:
Proposal 3:     The 3Tx MSD of PC1.5 CA_n5A-n77A IMD4 can be defined as below:
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n5-n77
	n5
	844
	5
	25
	889
	24.4
	FDD
	IMD4

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


[bookmark: OLE_LINK7]
3 Conclusion
In this contribution, we give some discussions on the MSD for the PC1.5 3Tx band combination. The conclusions are:
[bookmark: OLE_LINK29]Proposal 1:     The 3Tx MSD of PC1.5 CA_n71A-n41A IMD4 can be defined as below:
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n41-n71
	n41
	2614
	5
	25
	2614
	N/A
	TDD
	N/A

	
	n71
	665
	5
	25
	619
	23.5
	FDD
	IMD4



Proposal 2:     The 3Tx MSD of PC1.5 CA_n71A-n41A IMD4 can be defined as below:
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA
Configuration
	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
	36.5
	FDD
	IMD2

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

	
	n25
	1900
	5
	25
	1980
	23.5
	FDD
	IMD4

	
	n77
	3690
	10
	50
	3690
	N/A
	TDD
	N/A

	
	n25
	1885
	5
	25
	1965
	6.2
	FDD
	IMD5

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



Proposal 3:     The 3Tx MSD of PC1.5 CA_n5A-n77A IMD4 can be defined as below:
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n5-n77
	n5
	844
	5
	25
	889
	24.4
	FDD
	IMD4

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