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1 Introduction
In last meeting, the WF [1] for 3T4R was approved which agreed the MSD framework for PC2 3Tx band combinations, but still the MSD framework for PC1.5 3Tx needs more discussion. In this paper the MSD for the PC2 band combinations are analyzed and also the framework for PC1.5 3Tx.
2 PC2 MSD with 3Tx
2.1 PC2 band combination MSD status

In last meeting, it was agreed that the MSD of PC2 2Tx band combinations will be reused for the PC2 3Tx band combinations as long as the power class of aggressor bands are same. And the MSD types include harmonic mixing, cross band isolation, and IMD. With these agreements, it needs to further check whether the corresponding 2Tx MSD requirements have been defined. 
Table 1 summarizes the MSD status of 2Tx in the spec. For this table it can be seen that serval band combinations can directly reuse the 2Tx MSD and then complete the work, while several band combinations have MSDs were not defined in the spec which might need to be defined first for 2Tx and then reused for 3Tx.
Table 1: MSD status of PC2 total power class with 2Tx

	Band comb
	3Tx power configurations
	MSD status

	CA_n28A-n41A
	PC3@n28 1Tx; 

PC2@n41 2Tx; 
	· No MSD is needed

	CA_n28A-n78A
	PC3@n28 1Tx; 

PC3/2@n78 2Tx;
	· Reuse 2Tx PC2 IMD5 MSD

· Reuse 2Tx PC2 harmonic mixing 5th order MSD

	CA_n8A-n78A
	PC3@n8 1Tx; 

PC2@n78 2Tx;
	· Reuse 2Tx PC2 IMD4 MSD

· Reuse 2Tx PC2 harmonic mixing 4th order MSD

	CA_n41A-n71A
	PC3@n71 1Tx; 

PC2@n41 2Tx;
	· Reuse 2Tx PC2 IMD4 MSD

· FFS: 2Tx PC2 harmonic mixing 4th order MSD was not defined in spec

	CA_n41A-n77A
	PC2@n41 1Tx; PC2@n77 2Tx;

PC2@n41 2Tx; PC2@n77 1Tx;
	· Reuse 2Tx PC2 harmonic mixing 3rd order MSD

· Reuse 2Tx cross band leakage MSD

	CA_n26A-n78A
	PC3@n26 1Tx; 

PC2@n78 2Tx;
	· FFS: 2Tx PC2 IMD4 MSD was not defined in spec
· FFS: 2Tx PC2 harmonic mixing 4th order MSD was not defined in spec

	DC_3A_n78A
	PC3@n3 1Tx; 

PC2@n78 2Tx;
	· Reuse 2Tx PC2 IMD2/4 MSD

· Reuse 2Tx harmonic mixing 2nd order MSD

	DC_40A_n78A
	PC3@n40 1Tx; 

PC3/2@n78 2Tx;
	· FFS: 2Tx PC2 harmonic mixing 3rd order MSD was not defined in spec 

· FFS: 2Tx PC2 cross band leakage MSD was not defined in spec


Among these MSDs which were not defined in the spec, it includes even order harmonic mixing (in red colour), e.g. CA_n71A-n41A 4th order, CA_n26A-n78A 4th order, CA_n8A-n78A 4th order, DC_3A_n78A 2nd order.
For these even order harmonic mixing interferences, there was an agreement in [2] that “It is agreed that no MSD need to be defined for LTE NR band combinations due to even order harmonic mixing unless specific issues are found”. If go with this conclusion, then the “missing” even order harmonic mixing MSDs can be skipped, and the already defined MSD can be reused for 3Tx. And the MSD for band combinations in table 2 can be considered complete.
Table 2 band combinations whose 3Tx MSD can be complete by reusing the 2Tx MSD
	Band comb
	3Tx MSD
	3Tx band comb status

	CA_n28A-n41A
	· No MSD is needed
	Complete

	CA_n28A-n78A
	· Reuse 2Tx PC2 IMD5 MSD

· Reuse 2Tx PC2 harmonic mixing 5th order MSD
	Complete

	CA_n8A-n78A
	· Reuse 2Tx PC2 IMD4 MSD

· Reuse 2Tx PC2 harmonic mixing 4th order MSD
	Complete

	CA_n41A-n71A
	· Reuse 2Tx PC2 IMD4 MSD

· Keep as not defined: 2Tx PC2 harmonic mixing 4th order MSD
	Complete

	CA_n41A-n77A
	· Reuse 2Tx PC2 harmonic mixing 3rd order MSD

· Reuse 2Tx cross band leakage MSD
	Complete

	DC_3A_n78A
	· Reuse 2Tx PC2 IMD2/4 MSD

· Reuse 2Tx harmonic mixing 2nd order MSD
	Complete


Observation 1:  It was agreed that MSD for even order harmonic mixing doesn’t need to be defined, and this can also be followed in 3Tx band combinations.
Proposal 1:    The MSD for below PC2 band combinations can be considered complete with reusing the 2Tx MSD

· CA_n28A-n41A, CA_n28A-n78A, CA_n8A-n78A, CA_n41A-n71A, CA_n41A-n77A, and DC_3A_n78A.
Therefore, only the band combinations in Table 3 needs to be further studied for PC2 3Tx.
Table 3 band combinations whose 2Tx MSD needs to be further studied
	Band comb
	3Tx MSD
	3Tx MSD status

	CA_n26A-n78A
	· FFS: 2Tx PC2 IMD4 MSD was not defined in spec

· Keep as not defined: 2Tx PC2 harmonic mixing 4th order MSD
	FFS

	DC_40A_n78A
	· FFS: 2Tx PC2 harmonic mixing 3rd order MSD was not defined in spec 
· FFS: 2Tx PC2 cross band leakage MSD was not defined in spec

(note: spec has PC3 DC_40_n78 with n78 interf b40)
	FFS


2.2 CA_n26A-n78A

For this band combination, it should be noted that there is no PC2 power class for 2Tx CA_n26A-n78A in current spec, and this means there is no corresponding 2Tx PC2 MSD to be referred. In this case, the MSD calculation will be based on 3Tx architecture. However, to simplify the calculation and also to accommodate the future 2Tx PC2 case, the 2Tx architecture is used here to evaluate the MSD. Below figure 1 shows the IMD4 interference scenario, and figure 2 shows the reference architecture.
Observation 2:  PC2 is not defined for 2Tx CA_n26A-n78A in current spec, and 3Tx MSD need to be calculated.
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Figure 1 IMD4 interference in CA_n26A-n78A
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Figure 2 IMD4 interference reference architecture for CA_n26A-n78A
The MSD is calculated with parameters in table 4, and result is MSD = 24.6dB. And 25dB is proposed with 0.4dB margin considered.
Table 4 Parameters for IMD4 MSD calculation
	Antenna isolation, dB
	10

	Front end loss, dB
	4

	Diplexer isolation, dB
	15

	n26 duplexer Tx rejection at n78, dB
	30

	n26 duplexer Tx-Rx isolation, dB
	50

	n78 filter rejection at n26 Tx, dB
	60

	n78 filter rejection at n26 Rx, dB
	60

	n78 PA out to n26 PA out
	49

	IMD IL from n78 PA out to Main n26 LNA in @n26 Rx freq
	79

	IMD IL from n78 PA out to Div n26 LNA in @n26 Rx freq
	89

	n26 PA out to n78 PA out
	79

	IMD IL from n26 PA out to Main n26 LNA in @n26 Rx freq
	50

	IMD IL from n26 PA out to Div n26 LNA in @n26 Rx freq
	79

	PCB isolation, dB （60dB）
	65

	n26 PA forward IP4
	27

	n26 PA reverse IP4
	38

	n78 PA forward IP4
	27

	n78 PA reverse IP4
	38

	REFSENS of n26, dBm/5MHz
	-97.5


Proposal 2:    The IMD4 MSD for 3Tx CA_n26A-n78A with PC2 total power class is defined as below:
	Band / Channel bandwidth / NRB / Duplex mode
	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_n26-n78
	n26
	836.5
	5
	25
	881.5
	25
	FDD
	IMD4

	
	n78
	3391
	10
	50
	3391
	N/A
	TDD
	N/A


2.3 DC_40A_n78A
2.3.1 Harmonic mixing
For this band combination, the 3rd harmonic of n40 is overlapping with 2nd harmonic of n78 which can makes the n78 harmonics be down converted and received by n40 and cause interference as shown in figure 3. The situation is similar as CA_n40-n77 in which the harmonic mixing MSD is defined as shown in figure 4 and can be reused for DC_40A_n78A.
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Figure 3 harmonic mixing scenario for DC_40A_n78A
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Figure 4 MSD definition for harmonic mixing of CA_n40-n77
Observation 3:  The harmonic mixing scenario for DC_40A_n78A is similar as CA_n40-n77 and the MSD can be reused.
Proposal 3:     The harmonic mixing MSD for 3Tx DC_40A_n78A with PC2 total power class is defined as below:
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5

MHz

(dB)
	10 MHz

(dB)
	15 MHz

(dB)
	20 MHz

(dB)
	25 MHz

(dB)
	40 MHz

(dB)
	50 MHz

(dB)
	60 MHz

(dB)
	80 MHz

(dB)
	90 MHz

(dB)
	100 MHz

(dB)

	n78
	40
	16.2
	13.2
	11.4
	10.2
	
	
	
	
	
	
	


2.3.2 Cross band leakage
The cross-band leakage from n78 will interfere b40 DL, however, in current spec the 2Tx MSD is only defined for PC3 total power class. To define the PC2 band combinations with 3Tx, the reference architecture of independent antennas is used as shown in figure 5. Here the 2Tx architecture is used to simplify the discussion and also accommodate future 2Tx PC2 case.
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Figure 5 Reference architecture for DC_40A_n78A cross band leakage
And the parameters used in the calculation is as below table 5. The MSD calculation results is 7dB.
Table 5 Parameters for cross band leakage MSD calculation
	Antenna isolation, dB
	10

	Front end loss, dB
	4

	n78 Tx noise @ b40, dBm/Hz
	-122

	b40 DL CBW, MHz
	5

	n78 filter attenuation at b40, dB
	25

	PCB isolation, dB
	60

	REFSENS of b40, dBm/5MHz
	-100


Proposal 4:     The 3Tx MSD of PC2 cross-band leakage from n78 to b40 is defined as below.
	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5 MHz

(dB)
	10 MHz

(dB)
	15 MHz

(dB)
	20 MHz

(dB)
	25 MHz

(dB)
	30 MHz

(dB)
	40 MHz

(dB)
	50 MHz

(dB)
	60 MHz

(dB)
	70 MHz

(dB)
	80 MHz

(dB)
	90 MHz

(dB)
	100 MHz

(dB)

	n78
	401
	7
	6.8
	6.8
	6.8
	
	
	
	
	
	
	
	
	

	NOTE 1:
Applicable only when harmonic mixing MSD for this combination is not applied.


3 PC1.5 MSD with 3Tx

3.1 PC1.5 band combination MSD status
For 3Tx with PC1.5 band combination, currently it only includes CA_n71A -n41A in the WID. And it has the MSD types of harmonics, harmonic mixing 4th order, and IMD4. Similar as the discussion in PC2 with 3Tx, the harmonics is not been affected by 3Tx since the low band is still 1Tx. And the 4th order harmonic mixing is also not considered with the conclusions made before in [2]. Then the only MSD type need to be considered in this band combination is IMD4 with 3Tx architecture. The MSD status is summarized in table 6.
Table 6 MSD status of PC1.5 with 3Tx band combination
	Band combination
	Power class
	MSD staus

	CA_n71A-n41A
	PC3@n71 1Tx; 
PC1.5@n41 2Tx;

CA power class PC1.5
	· Reuse: 2Tx PC3 MSD for n71 harmonic 4th order interfere n41 is defined in the spec, and can be reused to 3Tx
· Keep as not defined: PC2 2Tx harmonic mixing 4th order MSD
· FFS: 3T PC1.5 IMD4


Observation 4:  The MSD type to be considered in CA_n71A-n41A of PC1.5 is IMD4.
Besides the band combinations in current WID, it has been commented that current PC1.5 example band combination cannot cover all the MSD types for PC1.5, and new example band combinations are needed to establish the whole picture of the PC1.5 3Tx MSD framework. Therefore, here we further consider two band combinations with Low + High and Mid + High, i.e. CA_n25A -n77A (CA_n2A -n77A), and CA_n5A -n77A. The MSD status as below table 7.

Table 7 CA_n25A -n77A and CA_n5A -n77A for 3Tx
	Band combination
	Power class
	MSD type (for information)

	CA_n25A -n77A

(CA_n2A -n77A)
	PC3@n25 1Tx; PC1.5@n77 2Tx;

CA power class PC1.5
	· n25 UL harmonic 2 with PC3

· FFS: 3T PC1.5 harmonic mixing 2nd order
· FFS: 3T PC1.5 IMD2/4

· FFS: 3T PC1.5 cross band isolation

	CA_n5A -n77A
	PC3@n5 1Tx; PC1.5@n77 2Tx;

CA power class PC1.5
	· n5 UL harmonic 4/5 with PC3

· Keep as not defined: 3T PC1.5 harmonic mixing 4th order

· FFS: 3T PC1.5 IMD4


3.2 CA_n71A-n41A
3.2.1 IMD4
For the PC1.5 with 3Tx, the power setting for the IMD calculation is still under discussion for several meetings, and the options are captured in WF [1] as below.
	Issue 3-4-1: 3Tx IMD test configuration for PC1.5 CA

· Proposals

· Option 1:

PC3 FDD band

PC1.5 TDD band

23 dBm

26 dBm

· Option 2:

PC3 FDD band

PC1.5 TDD band

23 dBm

23 dBm

· Option 3: Either 23dBm+23dBm or 26 dBm +26 dBm could be as power set

WF: FFS in next meeting.


To better understand the differences, the MSD will be calculated separately with below cases:
· Case 1: set n71 as 23dBm, and n41 as 27.8dBm, total power 29dBm
· Case 2: set n71 as 23dBm, and n41 as 26dBm, total power 27.8dBm
· Case 3: set n71 as 23dBm, and n41 as 23dBm, total power 26dBm
The IMD4 interference scenario is as below figure 6, where the IMD4 interfere n71 DL. And the parameters for IMD4 calculation is as below table 7.
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Figure 6 IMD4 of CA_n71A-n41A
Table 7 The parameters for IMD4 calculation
	Antenna isolation, dB
	10

	Front end loss, dB
	4

	Diplexer isolation, dB
	15

	n71 duplexer Tx rejection at n41, dB
	50

	n71 duplexer Tx-Rx isolation, dB
	50

	n41 filter rejection at n71 Tx, dB
	45

	n41 filter rejection at n71 Rx, dB
	45

	n41 PA1 out to n71 PA out
	69

	IMD IL from n41 PA1 out to Main n71 LNA in @n71 Rx freq
	64

	IMD IL from n41 PA1 out to Div n71 LNA in @n71 Rx freq
	74

	n41 PA2 out to n71 PA out
	79

	IMD IL from n41 PA2 out to Main n71 LNA in @n71 Rx freq
	74

	IMD IL from n41 PA2 out to Div n71 LNA in @n71 Rx freq
	64

	n71 PA out to n41 PA1 out
	64

	n71 PA out to n41 PA2 out
	74

	IMD IL from n71 PA out to Main n71 LNA in @n71 Rx freq
	50

	IMD IL from n71 PA out to Div n71 LNA in @n71 Rx freq
	79

	PCB isolation, dB
	65

	n71 PA forward IP4
	30

	n71 PA reverse IP4
	38

	n41 PA forward IP4
	30

	n41 PA reverse IP4
	38

	REFSENS of n71, dBm/5MHz
	-97.5


With these assumptions, the MSD results are as below:

· For case 1 (n71 23dBm with 1T, and n41 27.8dBm with 2T), MSD is 20.4dB

· For case 2 (n71 23dBm with 1T, and n41 26dBm with 2T), MSD is 18.7dB
· For case 3 (n71 23dBm with 1T, and n41 23dBm with 2T), MSD is 15.8dB
From the MSD results it can be noted that the case3 is much smaller than case1, which should be deprioritized. And there is no difficulty in setting the powers of each band though 27.8dBm seems not a beautiful number.
In Rel-19, there are some potential power combinations to be further considered, and all the possible power combinations are as below table 8. From this table, it can be seen that only PC3+PC1.5 = total PC1.5 has the scenario of one band max power is not integer. All other cases are quite clear in the max power configuration, i.e. PC2+PC2.
Table 8 Possible power combinations of 3Tx PC1.5
	PC1.5 in total
	band A 1T

	
	FDD PC3
	FDD PC2
	TDD PC3
	TDD PC2

	band B 2T
	FDD PC2
	x
	R19
	x
	R19

	
	TDD PC2
	x
	R19
	x
	R19

	
	TDD PC1.5
	R18
	R19
	R19
	R19


Observation 5:  Even consider Rel-19 possible power configurations of PC1.5 3Tx, only PC3+PC1.5 = total PC.15 has the situation of one band max power is not an integer. And the power configuration of 23+27.8 doesn’t cause difficulty in MSD calculation or power setting in tests.
Therefore, 23dBm+27.8dBm power configuration seems is a straight forward choice, and the MSD can be specified as 20.4dB.
Proposal 5:     The power settings for 3Tx IMD of PC3+PC1.5 is as below:

	PC3 band
	PC1.5 band

	23 dBm
	27.8 dBm


Proposal 6:     The 3Tx MSD of 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-n71x
	n41
	2614
	5
	25
	2614
	N/A
	TDD
	N/A

	
	n71
	665
	5
	25
	619
	20.4
	FDD
	IMD4

	NOTE x:
The transmitter shall be set at min (+23 dBm, PCMAX_L,f,c) of the band with 1Tx, and set at min (+27.8 dBm, PCMAX_L,f,c) of the band with 2Tx as defined in clause 6.2A.4


3.3 CA_n25A-n77A (CA_n2A-n77A)
3.3.1 Harmonic mixing 2nd order
For this band combination, the Rx 2nd order harmonics will overlap with the n77 Tx signals which cause the 2nd order harmonic mixing problems. Below the MSD for this band combination is calculated with 3Tx architecture in figure 7.
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Figure 7 CA_n25A-n77A harmonic mixing with 3Tx
The parameters assumptions are as below table 9.

Table 9 The parameters for 3Tx harmonics mixing calculation
	Antenna isolation, dB
	10

	Front end loss, dB
	4

	Diplexer isolation, dB
	15

	n25 duplexer Rx rejection at n77, dB
	45

	PCB isolation, dB
	65

	RFIC 2nd order harmonic rejection, dB
	55

	REFSENS of n25, dBm /5MHz
	-96.5

	n77 Tx power of each PA, dBm
	26


The MSD calculation result is 10.9dB for 2nd order harmonic mixing.

And if we further look at the requirements in current spec for 2Tx PC1.5 harmonic mixing MSD requirement, it can be found actually there is no much difference.
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Figure 8 CA_n25A-n77A harmonic mixing with 2Tx requirement in current spec
Observation 6:  The 2nd order harmonic mixing MSD for CA_n25A-n77A PC1.5 with 3Tx is similar as that for 2Tx PC1.5 requirement in current spec.
In WF [1], it was agreed to use same MSD for the band combination with either 1Tx or 2Tx in TDD aggressor band UL with same power class. Although the analysis and discussion were mainly based on PC2 band combinations, from the above example band combination it can be seen that the conclusion can also be applied to the PC1.5 with 3Tx band combination.
Observation 7:  The conclusion of use same MSD for the band combination with either 1Tx or 2Tx in TDD aggressor band UL with same power class was mainly based on 2Tx, however, it can also be applicable to 3Tx band combination.
Proposal 7:     Confirm that the conclusion of “use same MSD for the band combination with either 1Tx or 2Tx in TDD aggressor band UL with same power class for harmonic mixing” is also applicable to 3Tx with PC1.5 band combination.

3.3.2 IMD2/4
The IMD2 and IMD4 of CA_n25A-n77A 3Tx are calculated based on the Tx power of 23dBm@n25, and 27.8dBm@n77 of two PA. The parameters are as below table 10.
Table 10 RF parameters for IMD2/4 calculation of CA_n25A-n77A
	Antenna isolation, dB
	10

	Front end loss, dB
	4

	Diplexer isolation, dB
	15

	n25 duplexer Tx rejection at n77, dB
	28

	n25 duplexer Tx-Rx isolation, dB
	50

	n77 filter rejection at b25 Tx, dB
	40

	n77 filter rejection at n25 Rx, dB
	40

	PCB isolation, dB
	65

	n25 PA forward IP2
	27

	n25 PA reverse IP2
	38

	n77 PA forward IP2
	27

	n77 PA reverse IP2
	38

	n25 PA forward IP4
	30

	n25 PA reverse IP4
	38

	n77 PA forward IP4
	30

	n77 PA reverse IP4
	38

	n25 Tx power, dBm
	23

	n77 Tx power, dBm
	27.8

	REFSENS of n25, dBm
	-96.5


The MSD calculation result of IMD2 is 35.4dB, and IMD4 is 19.4dB.
Proposal 8:     The MSD of IMD2 is 35.4dB and IMD4 is 19.4dB for CA_n25A-n77A (CA_n2A-n77A) with 3Tx PC1.5.
3.3.3 Cross band leakage
The cross-band leakage interference for CA_n25A-n77A is from n77 Tx to n25 Rx, and in current spec the MSD is defined for PC3/2/1.5 with 2Tx. Below will calculate the MSD for 3Tx. And the parameters used is in table 11.
Table 11 RF parameters for cross-band leakage calculation of CA_n25A-n77A
	Antenna isolation, dB
	10

	Front end loss, dB
	4

	n77 PC2 PA noise @ n25, dBm/Hz
	-122

	n77 filter attenuation at n25, dB
	35

	PCB isolation, dB
	65

	REFSENS of n25, dBm/5MHz
	-96.5


The MSD calculation result of cross-band leakage is 1.3dB for PC1.5 3Tx.

In current spec, the MSD for cross-band leakage with 2Tx PC1.5 is 1.8dB. It can be reused for 3Tx.
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Observation 8:  The cross-band leakage MSD for CA_n25A-n77A PC1.5 with 3Tx is similar as that for 2Tx PC1.5 requirement in current spec.
In WF [1], it was agreed to use same MSD for the band combination with either 1Tx or 2Tx in TDD aggressor band UL with same power class. Although the analysis and discussion were mainly based on PC2 band combinations, from the above example band combination it can be seen that the conclusion can also be applied to the PC1.5 with 3Tx band combination.

Proposal 9:     Confirm that the conclusion of “use same MSD for the band combination with either 1Tx or 2Tx in TDD aggressor band UL with same power class for cross-band leakage” is also applicable to 3Tx with PC1.5 band combination.

3.4 CA_n5A-n77A
3.4.1 IMD4
The IMD4 of CA_n5A-n77A 3Tx are calculated based on the Tx power of 23dBm@n5, and 27.8dBm@n77 of two PA. The parameters are as below table 12.

Table 12 RF parameters for IMD4 calculation of CA_n5A-n77A
	Antenna isolation, dB
	10

	Front end loss, dB
	4

	Diplexer isolation, dB
	15

	n5 duplexer Tx rejection at n77, dB
	35

	n5 duplexer Tx-Rx isolation, dB
	45

	n77 filter rejection at n5 Tx, dB
	35

	n77 filter rejection at n5 Rx, dB
	35

	PCB isolation, dB
	65

	n5 PA forward IP4
	30

	n5 PA reverse IP4
	38

	n77 PA forward IP4
	30

	n77 PA reverse IP4
	38

	n5 Tx power, dBm
	23

	n77 Tx power, dBm
	27.8

	REFSENS of n5, dBm/5MHz
	-98


The MSD calculation result of IMD4 is 21.3dB.
Proposal 10:     The MSD of IMD4 is 21.3dB for CA_n5A -n77A with 3Tx PC1.5.

4 Conclusion
In this paper, the MSD status of each PC2 3Tx band combinations are analysed, and the corresponding MSDs are calculated, with that the target is to complete all the PC2 band combinations include in the WID.
Meanwhile, the PC1.5 3Tx band combination is also discussed, and with the comparison of different power configurations in the IMD4 calculation this paper gives proposals and also the MSD results. The goal is also trying to stable the power settings and complete the work for this band combination.

PC2 MSD with 3Tx

Observation 1:  It was agreed that MSD for even order harmonic mixing doesn’t need to be defined, and this can also be followed in 3Tx band combinations.
Proposal 1:     MSD for below PC2 band combinations can be considered complete by reusing the 2Tx MSD

· CA_n28A-n41A, CA_n28A-n78A, CA_n8A-n78A, CA_n71A-n41A, CA_n41A-n77A, and DC_3A_n78A.

Observation 2:  PC2 is not defined for 2Tx CA_n26A-n78A in current spec, and 3Tx MSD need to be calculated.
Proposal 2:     The IMD4 MSD for 3Tx CA_n26A-n78A with PC2 total power class is defined as below:

	Band / Channel bandwidth / NRB / Duplex mode
	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_n26-n78
	n26
	836.5
	5
	25
	881.5
	25
	FDD
	IMD4

	
	n78
	3391
	10
	50
	3391
	N/A
	TDD
	N/A


Observation 3:  The harmonic mixing scenario for DC_40A_n78A is similar as CA_n40-n77 and the MSD can be reused.
Proposal 3:     The harmonic mixing MSD for 3Tx DC_40A_n78A with PC2 total power class is defined as below:

	E-UTRA or NR Band / Channel bandwidth of the affected DL band / MSD

	UL band
	DL band
	5

MHz

(dB)
	10 MHz

(dB)
	15 MHz

(dB)
	20 MHz

(dB)
	25 MHz

(dB)
	40 MHz

(dB)
	50 MHz

(dB)
	60 MHz

(dB)
	80 MHz

(dB)
	90 MHz

(dB)
	100 MHz

(dB)

	n78
	40
	16.2
	13.2
	11.4
	10.2
	
	
	
	
	
	
	


Proposal 4:     The 3Tx MSD of PC2 cross-band leakage from n78 to b40 is defined as below.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band

Interference

source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n78
	n401
	3350
	100
	30
	270 (RBstart=0)
	2397.5
	5
	7
	>ACLR2

	n78
	n401
	3350
	100
	30
	270 (RBstart=0)
	2350
	100
	6.6
	>ACLR2


PC1.5 MSD with 3Tx

Observation 4:  The MSD type to be considered in CA_n71A-n41A of PC1.5 is IMD4.
Observation 5:  Even consider Rel-19 possible power configurations of PC1.5 3Tx, only PC3+PC1.5 = total PC1.5 has the situation of one band max power is not an integer. And the power configuration of 23+27.8 doesn’t cause difficulty in MSD calculation or power setting in tests.
Proposal 5:     The power settings for 3Tx IMD of PC3+PC1.5 is as below:

	PC3 band
	PC1.5 band

	23 dBm
	27.8 dBm


Proposal 6:     The 3Tx MSD of 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-n71x
	n41
	2614
	5
	25
	2614
	N/A
	TDD
	N/A

	
	n71
	665
	5
	25
	619
	20.4
	FDD
	IMD4

	NOTE x:
The transmitter shall be set at min (+23 dBm, PCMAX_L,f,c) of the band with 1Tx, and set at min (+27.8 dBm, PCMAX_L,f,c) of the band with 2Tx as defined in clause 6.2A.4


Observation 6:  The 2nd order harmonic mixing MSD for CA_n25A-n77A PC1.5 with 3Tx is similar as that for 2Tx PC1.5 requirement in current spec.
Observation 7:  The conclusion of use same MSD for the band combination with either 1Tx or 2Tx in TDD aggressor band UL with same power class was mainly based on 2Tx, however, it can also be applicable to 3Tx band combination.
Proposal 7:     Confirm that the conclusion of “use same MSD for the band combination with either 1Tx or 2Tx in TDD aggressor band UL with same power class for harmonic mixing” is also applicable to 3Tx with PC1.5 band combination.

Proposal 8:     The MSD of IMD2 is 35.4dB and IMD4 is 19.4dB for CA_n25A-n77A (CA_n2A-n77A) with 3Tx PC1.5.

Observation 8:  The cross-band leakage MSD for CA_n25A-n77A PC1.5 with 3Tx is similar as that for 2Tx PC1.5 requirement in current spec.
Proposal 9:     Confirm that the conclusion of “use same MSD for the band combination with either 1Tx or 2Tx in TDD aggressor band UL with same power class for cross-band leakage” is also applicable to 3Tx with PC1.5 band combination.

Proposal 10:     The MSD of IMD4 is 21.3dB for CA_n5A -n77A with 3Tx PC1.5.
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