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1. Introduction
This contribution is a text proposal to introduce PC1.5 2DL/1UL for DL CA_n25A-n41A, CL CA_n41A-n66A, CA_n41A-n71A and CA_n41-n77 each with UL n41 PC1.5. Single band uplink for PC1.5 for these combinations was included in the WID [1]. 
The PC1.5 MSD was calculated by taking the PC2 cross band isolation MSD which was based on full power on n41, calculating the interference power on the victim downlink, increasing the interfering power by 3 dB and then calculating the MSD for the PC1.5 uplink into the victim downlink. Spreadsheets with the calculations are attached. 
2. Reference
[1] RP-211131, Revised basket WID: High power UE for NR inter-band Carrier Aggregation with 2 bands downlink and x bands uplink (x =1,2) 


3. Text Proposal






<Beginning of changes>

For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n3A-n78A requirements are applied for PC2 CA_n3A-n78A.
[bookmark: _Toc73361237]5.9	CA_n25A-n41A
[bookmark: _Toc73361238]5.9.1	Configurations

Table 5.9.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	5 MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_n25A-n41A
	CA_n25A-n41A
	n25
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	0

	
	
	n41
	
	10
	15
	20
	
	30
	40
	50
	60
	
	80
	90
	100
	

	
	
	n25
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	1

	
	
	n41
	
	10
	15
	20
	
	30
	40
	50
	60
	
	80
	90
	100
	


[bookmark: _Toc73361239]5.9.2	Maximum output power
Table 5.9.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n41A-n71A
	CA power class
	Carrier n25 power class
	Carrier n41 power class

	CA_n25A-n41A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm



[bookmark: _Toc73361240]5.9.3	REFSENS requirements
According to the PC3 CA_n25A-n41A study, there is n25 MSD due to cross band isolation from the n41 UL. For PC3 the MSD is 3.5 dB.
[bookmark: _Toc73361241]5.9.3.1	Power class 2 case a
For power class 2 case a MSD due to cross band isolation is the same as for PC3 because the n41 power is limited to 23 dBm. 
[bookmark: _Toc73361242]5.9.3.2	Power class 2 case b 
For power class 2 case b there is up to 3 dB more power in n41 with dual or single uplink carrier, so the MSD was calculated by calculating the interferer power for 0.6 dB MSD for PC3, adding 3 dB to the interferer power and calculating MSD of 1.61 dB.  
Table 5.9.3.2-1 UE Power Class 2 MSD due to cross band isolation
	NR Band / Channel bandwidth of the affected DL band

	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)

	n411
	n25
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	
	
	
	
	
	



5.9.3.3	Single uplink Power class 1.5 
Comparing with PC2 CA_n25A-n41A, additional MSD is expected for this DL CA_n25A-n41A with single uplink PC1.5 n41. 
The cross-band isolation for single uplink n41 PC 1.5 was calculated by calculating the interference power for the PC2 MSD into n41, and then increasing the interference power by 3 dB, and calculating the new MSD.
Table 5.13.3.3-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 with PC1.5 single uplink
	NR Band / Channel bandwidth of the affected DL band

	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)

	n41
	n25
	2.8
	2.8
	2.8
	2.8
	2.8
	2.8
	2.8
	
	
	
	
	
	



[bookmark: _Toc73361243] 5.9.4	Void
<Editor’s note: If no change by comparing to the values for power class 3 CA, this section will be void.>
[bookmark: _Toc73361244]5.10	CA_n41A-n66A
[bookmark: _Toc73361245]5.10.1	Configurations
Table 5.10.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	5 MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_n41A-n66A
	CA_n41A-n66A
	n41
	
	10
	15
	20
	
	
	40
	50
	60
	
	80
	90
	100
	0

	
	
	n66
	5
	10
	15
	20
	
	
	40
	
	
	
	
	
	
	

	
	
	n41
	
	10
	15
	20
	
	30
	40
	50
	60
	
	80
	90
	100
	1

	
	
	n66
	5
	10
	15
	20
	25
	30
	40
	
	
	
	
	
	
	


[bookmark: _Toc73361246]5.10.2	Maximum output power
Table 5.10.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n41A-n71A
	CA power class
	Carrier n41 power class
	Carrier n66 power class

	CA_n41A-n71A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case c
	26dBm
	26dBm
	23dBm



[bookmark: _Toc73361247]5.10.3	REFSENS requirements
According to the PC3 CA_n41A_n66A study, there is a  an IMD4 that falls into n41. However, since n41 UL is TDD this is irrelevant. 
There is also n66 MSD due to cross band isolation from the n41 UL. For PC3 the MSD is 3.5 dB.
[bookmark: _Toc73361248]5.10.3.1	Power class 2 case a
For power class 2 case a MSD due to cross band isolation is the same as for PC3 because the n41 power is limited to 23 dBm so no change to MSD. 
[bookmark: _Toc73361249]5.10.3.2	Power class 2 case c 
For power class 2 case b there is up to 3 dB more power in n41 with dual or single uplink carrier, so the MSD was calculated by calculating the interferer power for 3.5 dB MSD for PC3, adding 3 dB to the interferer power and calculating MSD of 5.4 dB.  
	NR Band / Channel bandwidth of the affected DL band

	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)

	n411
	n66
	5.4
	5.4
	5.4
	5.4
	5.4
	5.4
	5.4
	
	
	
	
	
	


 
5.10.3.3	Single uplink Power class 1.5
Comparing with PC2 CA_n41A-n66A, additional MSD is expected for this DL CA_n41A-n66A with single uplink PC1.5 n41. 
The cross-band isolation for single uplink n41 PC 1.5 was calculated by calculating the interference power for the PC2 MSD into n41, and then increasing the interference power by 3 dB, and calculating the new MSD.
Table 5.13.3.3-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 with PC1.5 single uplink
	NR Band / Channel bandwidth of the affected DL band

	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)

	n411
	n66
	7.7
	7.7
	7.7
	7.7
	7.7
	7.7
	7.7
	
	
	
	
	
	



[bookmark: _Toc73361250]5.10.4	Void
<Editor’s note: If no change by comparing to the values for power class 3 CA, this section will be void.>
[bookmark: _Toc73361251]5.11	CA_n41A-n71A
[bookmark: _Toc73361252]5.11.1	Configurations

Table 5.11.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	5 MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_n41A-n71A
	CA_n41A-n71A
	n41
	
	10
	15
	20
	
	
	40
	50
	60
	
	80
	90
	100
	0

	
	
	n71
	5
	10
	15
	20
	
	
	
	
	
	
	
	
	
	



[bookmark: _Toc73361253]5.11.2	Maximum output power
Table 5.11.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n41A-n71A
	CA power class
	Carrier n41 power class
	Carrier n71 power class

	CA_n41A-n71A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case c
	26dBm
	26dBm
	23dBm



[bookmark: _Toc73361254]5.11.3	REFSENS requirements
According to the PC3 CA_n41A_n71A study, there is a  4th harmonic of n71 that falls in n41, but since n71 is only PC3 in this combination, the MSD due to harmonic interference is already captured in 38.101-1. 
There is also an IMD4 that falls into n71. The PC3 MSD is 11 dB. 
[bookmark: _Toc73361255]5.11.3.1	Power class 2 case a
[bookmark: _Hlk68269335]The power class 2 case a MSD is calculated by calculating the interference power for 11 dB MSD, increasing the interference by 3 dB, and then calculating the resulting MSD of 13.8 dB.  
	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_n41-n71

	n41
	2614
	5
	25
	2614
	N/A
	TDD
	N/A

	
	n71
	665
	5
	25
	619
	16.3
	FDD
	IMD4



[bookmark: _Toc73361256]5.11.3.2	Power class 2 case c 
For case B  there is no additional MSD due to IMD4. 
5.11.3.4	Single uplink power class 1,5
There is no MSD for n41 single uplink power class 1.5 because there is no IMD4 with single uplink n41. 
[bookmark: _Toc73361257]5.11.4	Void
<Editor’s note: If no change by comparing to the values for power class 3 CA, this section will be void.>
<Next changed section>
[bookmark: _Toc73361267]5.13		CA_n41A-n77A
[bookmark: _Toc73361268]5.13.1	Configurations
Table 5.13.1-1: NR CA configurations and bandwidth combinations sets for supporting power class 2 
	NR CA configuration
	Uplink CA configuration
	NR Band
	5 MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90 MHz
	100 MHz
	Bandwidth combination set

	CA_n41A-n77A
	CA_n41A-n77A
	n41
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	0

	
	
	n77
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	n41
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	1

	
	
	n77
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	



[bookmark: _Toc73361269]5.13.2	Maximum output power
Table 5.13.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n41A-n77A
	CA power class
	Carrier n41 power class
	Carrier n77 power class

	CA_n41A-n77A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm

	
	Case c
	26dBm
	26dBm
	23dBm

	
	Case d
	26dBm
	26dBm
	26dBm


The tolerance +2/-3 dB is applied. Also when the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
[bookmark: _Toc73361270]5.13.3	REFSENS requirements
According to the PC3 CA_n41A-n77A study, there is MSD due to harmonic mixing and cross band isolation.  
[bookmark: _Toc73361271]5.13.3.1	Power class 2 case a
Comparing with PC3 CA_n41A-n77A, no additional MSD are expected for this PC2 CA_n41A-n77A with dual or single uplink carrier.
There is no MSD currently in 38.101-1 for cross band isolation included for PC3 n77 UL into the n41 DL, but since there is MSD due to cross band isolation from n78 into n41, the same MSD should apply to n77 into n41. This is also the same MSD as for DC_41_n77. 
[bookmark: _Hlk52718931]Table 5.13.3.1-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1
	NR Band / Channel bandwidth of the affected DL band

	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)

	n77
	n411
	
	4.5
	4.5
	4.5
	
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5

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



[bookmark: _Toc73361272]5.13.3.2	Power class 2 case b
[bookmark: _Hlk71387685]Comparing with PC3 CA_n41A-n77A, additional MSD is expected for this PC2 CA_n41A-n77A with dual or single uplink due to higher Tx power in n77. The MSD was calculated by starting with 10.4 dB MSD for PC3, calculating the interference noise power, and then adding 3 dB to the interference noise power. 
Table 5.13.3.2-1: Reference sensitivity exceptions due to harmonic mixing for CA in NR FR1
	NR Band / Channel bandwidth of the affected DL band

	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)

	n77
	412
	
	13.2
	13.2
	13.2
	
	13.2
	13.2
	13.2
	13.2
	13.2
	13.2
	13.2
	13.2

	



NOTE 2:	The requirements should be verified for UL NR-ARFCN of the aggressor (high) band (superscript HB) such that in MHz and  with carrier frequency in the victim (lower) band in MHz and  the channel bandwidth configured in the higher band.




The cross-band isolation for case b was calculated by calculating the interference power for 4.5 dB of MSD into n41, and then increasing the interference power by 3 dB

Table 5.13.3.1-2: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1
	NR Band / Channel bandwidth of the affected DL band

	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)

	n77
	n411
	
	6.5
	6.5
	6.5
	
	6.5
	6.5
	6.5
	6.5
	6.5
	6.5
	6.5
	6.5

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



[bookmark: _Toc73361273]5.13.3.3	Power class 2 case c
Comparing with PC3 CA_n41A-n77A, additional MSD is expected for this PC2 CA_n41A-n77A with dual or single uplink carrier. 
The cross-band isolation for case c was calculated by calculating the interference power for the PC3 MSD into n41, and then increasing the interference power by 3 dB, and calculating the new MSD.
Table 5.13.3.3-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1
	NR Band / Channel bandwidth of the affected DL band

	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)

	n41
	n77
	
	10.5
	10.5
	10.5
	9.5
	8.6
	8.3
	7.2
	6.3
	6.0
	5.7
	5.6
	5.6



[bookmark: _Toc73361274]5.13.3.4	Power class 2 case d
The PC2 MSD for case d CA_n41A-n77A with dual or single uplink carrier will be the same as the case b and case c MSD. 
5.13.3.5	Single uplink Power class 1.5 
Comparing with PC2 CA_n41A-n77A, additional MSD is expected for this DL CA_n41A-n77A with single uplink n41 PC1.5. 
The cross-band isolation for single uplink n41 PC 1.5 was calculated by calculating the interference power for the PC3 MSD into n41, and then increasing the interference power by 3 dB, and calculating the new MSD.
Table 5.13.3.3-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 with PC1.5 single uplink
	NR Band / Channel bandwidth of the affected DL band

	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)

	n41
	n77
	
	13.3
	13.3
	13.3
	12.2
	11.3
	11.0
	9.8
	8.8
	8.4
	8.1
	8.0
	8.0



[bookmark: _Toc73361275]5.13.4		∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n41A-n77A requirements are applied for PC2 CA_n41A-n77A.
<End of changes>
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