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1 Introduction
This contribution provides a text proposal for CA_n70A-n77A 3Tx with 2Tx(UL MIMO and TxD) on n77 for TR 38.880. 
Both PC2 and PC1.5 for this combo with 3Tx transmitting simultaneously are proposed in this contribution.
Reference: RP-240307 Revised WID: 3Tx NR inter-band UL CA and EN-DC basket WI
Text Proposal

<< Beginning of Text Proposal >>
5.x CA_n70-n77
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Table 5.x.1-1:  CA band combination of band n70+n77
	NR CA Band combination
	NR Band

	CA_n70-n77
	n70, n77
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Table 5.x.2-1: UE Power Class for 3Tx inter-band CA with UL MIMO
	NR UL CA Configuration
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	CA_n70A-n77A
	293
	+2/-3
	262
	+2/-3
	23
	+2/-3

	NOTE 1:	(Void in this TR)
NOTE 2:	The UE supports PC3 in FDD band and PC3 or PC2 with UL MIMO in TDD band.
NOTE 3:	The UE supports PC3 in FDD band and PC1.5 with UL MIMO in TDD band.
NOTE 4:	The UE supports PC2 with UL MIMO in either one of the TDD bands and PC2 in the other TDD band.



Table 5.x.2-2: UE Power Class for 3Tx inter-band CA with TxD
	NR UL CA Configuration
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	CA_n70A-n77A
	293
	+2/-3
	262
	+2/-3
	23
	+2/-3

	NOTE 1:	(Void in this TR)
NOTE 2:	The UE supports PC3 in FDD band and PC2 with Tx Diversity in TDD band.
NOTE 3:	The UE supports PC3 in FDD band and PC1.5 with Tx Diversity in TDD band.
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Table 5.x.3-1 and 5.x.3-2 summarizes frequency ranges where harmonics mixing, cross band leakage, IMD interferences occur for CA_ n70-n77. 
Table 5.x.3-1: MSD scenarios for CA_n70-n77 with total power class 2
	
	Aggressor Tx
	Victim Rx
	Whether 2Tx requirements exists

	Harmonic mixing
	n77(UL1/DL2)
	n70
	No

	IMD
	IMD 2 (1st order of n77 UL – 1st order of n70 UL)
	n70
	No

	
	IMD5 (2nd order of n77UL- 3rd order of n70)
	n70
	No


[bookmark: _Toc21779][bookmark: _Toc109047243]Table 5.x.3-2: MSD scenarios for CA_n70-n77 with total power class 1.5
	
	Aggressor Tx
	Victim Rx
	Whether 2Tx requirements exists

	Harmonic mixing
	n77(UL1/DL2)
	n70
	No

	IMD
	IMD 2 (1st order of n77 UL – 1st order of n70 UL)
	n70
	No

	
	IMD5 (2nd order of n77UL- 3rd order of n70)
	n70
	No
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5.x.4.1	REFSENS requirements for total power class 2
- 2nd harmonic mixing could be waived, according to Note 6 of Table 7.3A.4-4 of TS 38.101-1.
- IMD2/5 of dual UL are defined as follows:
The IMD MSD values specified for 2TX are applicable for this 3TX case as well.  Hence, the following PC3 IMD2/IMD5 are used as a starting point:
· IMD2 interference for PC3 is -68dBm
· IMD5 interference for PC3 is -95.7dBm
The interference levels for PC2 case (IMD2/IMD5) are derived by increasing the interference levels which result the MSDs for PC3 (31dB IMD2 and 5.0dB IMD5) according to the following:
· IMD2 PC2 interference level is derived by increasing the IMD2 PC3 interference by 6dB (1,1)
· IMD5 PC2 interference level is derived by increasing the IMD5 PC3 interference by 15dB (3,2)
The scaling is logical as the TX power for each CC increases by 3dB when going from PC3 to PC2 UE power class (20+20 to 23+23). 
The resulting interference levels and respective MSDs are as follows:
· Interference level for PC2 IMD2 is -62dBm, with IMD2 MSD of 37dB
· Interference level for PC2 IMD5 is -80.7dBm, with IMD5 MSD of 18.4dB

Table 5.x.4.1-1: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC2 aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

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

	n772
	n70
	N/A
	N/A
	N/A
	N/A
	N/A
	NOTE 7
	UL1/DL2

	NOTE 2:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of 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.



Table 5.x.4.1-2: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC2 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n70-n77
	n70
	1702.5
	5
	25
	2002.5
	37
	FDD
	IMD2

	
	n77
	3705
	10
	50
	3705
	N/A
	TDD
	N/A

	
	n70
	1697.5
	5
	25
	1997.5
	18.4
	FDD
	IMD5

	
	n77
	3545
	10
	50
	3545
	N/A
	TDD
	N/A



5.x.4.2	REFSENS requirements for total power class 1.5
- 2nd harmonic mixing could be waived, according to Note 6 of Table 7.3A.4-4 of TS 381.101-1.
- IMD2/5 of dual UL are defined as follows:
The IMD MSD values specified for 2TX are applicable for this 3TX case as well. Hence, the following PC3 IMD2/IMD5 are used as a starting point:
· IMD2 interference for PC3 is -68dBm
· IMD5 interference for PC3 is -95.7dBm
The interference levels for PC1.5 case (IMD2/IMD5) are derived by increasing the interference levels which result the MSDs for PC3 (31dB IMD2 and 5.0dB IMD5) according to the following:
· Interference for PC1.5 IMD2 is derived by increasing the IMD2 PC3 interference by 10.8dB (1,1)
· Interference for PC 1.5 IMD5 is derived by increasing the IMD5 PC3 interference by 24.6dB (3,2)
 This scaling fully accounts the TX power test conditions for each band in PC1.5 FDD+TDD (23+27.8dBm). 
The resulting interference level and respective MSDs are as follows:
· Interference level for PC1.5 IMD2 is -57.2dBm, with IMD2 MSD of 41.8dB 
· Interference level for PC1.5 IMD5 is -71.1dBm, with IMD5 MSD of 27.9dB

Table 5.x.4.2-1: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC2 aggressor NR UL band for NR DL CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

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

	n772
	n70
	N/A
	N/A
	N/A
	N/A
	N/A
	NOTE 7
	UL1/DL2

	NOTE 2:	For a UE which supports this band combination only when the Band n77 frequency range restriction defined in NOTE 12 of 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.



Table 5.x.4.2-2: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC1.5 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n70-n77
	n70
	1702.5
	5
	25
	2002.5
	41.8
	FDD
	IMD2

	
	n77
	3705
	10
	50
	3705
	N/A
	TDD
	N/A

	
	n70
	1697.5
	5
	25
	1997.5
	27.9
	FDD
	IMD5

	
	n77
	3545
	10
	50
	3545
	N/A
	TDD
	N/A
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