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1 Introduction
This contribution is a text proposal for TR38.899[8] to add the following HP-NRCA combinations.
· CA_n1A-n41A (PC1.5 single UL)
· CA_n1A-n3A-n79A (PC2 2UL)
· CA_n1A-n28A-n79A (PC2 2UL)
2 Reference
[3] 3GPP TS 38.101-1 " NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone; (Release 18)", v18.5.0.
[8] 3GPP TR38.899 “High power UE for FR1 NR inter-band CA/DC or NR SUL band combination with y (1<y<=6) bands DL and x (x=1, 2) bands UL and power class m (m<3) and high power on TDD band(s); (Release 18)”, v0.8.0

Text Proposal
-- Start of TP –
-- Unaffected parts omitted –
[bookmark: _Toc160781306]5.12	CA_n1-n41
[bookmark: _Toc160781307]5.12.1	Configurations
Table 5.12.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or
single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n1A-n41A
	n418,9
CA_n1A-n41A8
	n1
	5, 10, 15, 20
	0

	
	
	n41
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	
	n1
	5, 10, 15, 20, 25, 30, 40, 50
	1

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

	NOTE 8: 	Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination
NOTE 9: 	Power Class 1.5 is allowed for this single uplink carrier in this downlink/uplink combination




[bookmark: _Toc160781308]5.12.2	Maximum output power
Table 5.12.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_nX-nY
	CA power class
	Carrier X power class
	Carrier Y power class

	CA_n1-n41
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm



[bookmark: _Toc160781309]5.12.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink. 
5.12.3.1	Power class 2 case a, b
Based on calculation, no IMD of dual uplink falls into n1 DL, the MSD exception is not needed.
5.12.3.2	Power class 2 for single uplink n41
-    the harmonic mixing interference of n41 does not fall into Rx frequencies of n1.
-    Cross band isolation interference of PC2 n41 falls into n1

The PC2 MSD due to cross band isolation is specified in following table.

Table 5.12.3.2-1: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC2 aggressor NR UL band for NR CA FR1
	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)
	

	n41
	n1
	2546
	100
	30
	270 (RBstart=0)
	2167.5
	5
	20.8
	>ACLR2



5.12.3.3	Power class 1.5 for single uplink n41
-    the harmonic mixing interference of n41 does not fall into Rx frequencies of n1.
-    Cross band isolation interference of PC1.5 n41 falls into n1

The PC1.5 MSD due to cross band isolation is specified in following table.

[bookmark: _Hlk161763309]Table 5.12.3.3-1: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC1.5 aggressor NR UL band for NR CA FR1
	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)
	

	n41
	n1
	2546
	100
	30
	270 (RBstart=0)
	2167.5
	5
	23.5
	>ACLR2




[bookmark: _Toc160781310]5.12.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 CA.
-- Unaffected parts omitted –
6.x	DL CA_n1-n3-n79, UL CA_n1A-n79A
6.x.1	Configurations
Table 6.x.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (three bands)
	NR CA configuration
	Uplink CA configuration or
single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n1A-n3A-n79A
	CA_n1A-n3A 
CA_n1A-n79A7
CA_n3A-n79A
	n1
	5, 10, 15, 20
	0

	
	
	n3
	5, 10, 15, 20, 25, 30
	

	
	
	n79
	40, 50, 60, 80, 100
	

	
	
	n1
	5, 10, 15, 20, 25, 30, 40, 50
	1

	
	
	n3
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n79
	40, 50, 60, 80, 100
	

	NOTE 7: Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination.



6.x.2	Maximum output power
	Table 6.x.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_nX-nY
	CA power class
	Carrier X power class
	Carrier Y power class

	CA_n1A-n79A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm



6.x.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink.
6.x.3.1	Power class 2 case a, b
The MSD is same for case a, b.
Since there is no MSD for PC3 UL CA_n1A-n79A into CA_n1A-n3A-n79A, none proposed for PC2.
6.x.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 CA, so this section is omitted.

6.x	DL CA_n1-n3-n79, UL CA_n3A-n79A
6.x.1	Configurations
Table 6.x.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (three bands)
	NR CA configuration
	Uplink CA configuration or
single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n1A-n3A-n79A
	CA_n1A-n3A 
CA_n1A-n79A
CA_n3A-n79A7
	n1
	5, 10, 15, 20
	0

	
	
	n3
	5, 10, 15, 20, 25, 30
	

	
	
	n79
	40, 50, 60, 80, 100
	

	
	
	n1
	5, 10, 15, 20, 25, 30, 40, 50
	1

	
	
	n3
	5, 10, 15, 20, 25, 30, 40, 50
	

	
	
	n79
	40, 50, 60, 80, 100
	

	NOTE 7: Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination.



6.x.2	Maximum output power
	Table 6.x.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_nX-nY
	CA power class
	Carrier X power class
	Carrier Y power class

	CA_n3A-n79A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm



6.x.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink.
6.x.3.1	Power class 2 case a, b
The MSD is same for case a, b.
Power class 3 MSD for UL CA_n3A-n79A:
Table 6.x.3.1-1 Power class 3 MSD for 2 bands UL CA_n3A-n79A
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n1-n3-n79
	n3
	1750
	5
	25
	1845
	N/A
	FDD
	N/A

	
	n79
	4860
	40
	216
	4860
	N/A
	TDD
	N/A

	
	n1
	N/A
	5
	N/A
	2140
	3.6
	FDD
	IMD5



MSD for PC2 UL CA is calculated from MSD for PC3 as follows:
If the input signal increases by 3dB, the IMD5 increases by 3*5=15dB.
MSD due to interference power [image: ]is given by
[image: ] 
where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have 
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The proposed value for PC2 UL CA MSD can be found in Table 6.x.3.1-2.

[bookmark: _Hlk161501629]Table 6.x.3.1-2 3DL/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 band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n1-n3-n79
	n3
	1750
	5
	25
	1845
	N/A
	FDD
	N/A

	
	n79
	4860
	40
	216
	4860
	N/A
	TDD
	N/A

	
	n1
	N/A
	5
	N/A
	2140
	18.7
	FDD
	IMD5



6.x.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 CA.

[bookmark: _Toc151408839]6.x	DL CA_n1-n28-n79, UL CA_n1A-n79A
[bookmark: _Toc151408840]6.x.1	Configurations
Table 6.x.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (three bands)
	NR CA configuration
	Uplink CA configuration or
single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n1A-n28A-n79A
	CA_n1A-n28A 
CA_n1A-n79A7
CA_n28A-n79A
	n1
	5, 10, 15, 20
	0

	
	
	n28
	5, 10, 15, 20
	

	
	
	n79
	40, 50, 60, 80, 100
	

	NOTE 7: Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination.



[bookmark: _Toc151408841]6.x.2	Maximum output power
	Table 6.x.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_nX-nY
	CA power class
	Carrier X power class
	Carrier Y power class

	CA_n1A-n79A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm



[bookmark: _Toc151408842]6.x.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink.
6.x.3.1	Power class 2 case a, b
The MSD is same for case a, b.
Power class 3 MSD for UL CA_n1A-n79A:
Table 6.x.3.1-1 Power class 3 MSD for 2 bands UL CA_n1A-n79A
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n1-n28-n79
	n1
	1930
	5
	25
	2120
	N/A
	FDD
	N/A

	
	n79
	4648
	40
	216
	4648
	N/A
	TDD
	N/A

	
	n28
	N/A
	5
	N/A
	788
	15.2
	FDD
	IMD32

	NOTE 2:	This band is subject to IMD4 also which MSD is not specified.



MSD for PC2 UL CA is calculated from MSD for PC3 as follows:
If the input signal increases by 3dB, the IMD3 increases by 3*3=9dB.
MSD due to interference power [image: ]is given by
[image: ] 
where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have 
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The proposed value for PC2 UL CA MSD can be found in Table 6.x.3.1-2.

[bookmark: _Hlk161498949]Table 6.x.3.1-2 3DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink  configurations for PC2 CA
	[bookmark: _Hlk148708668][bookmark: _Hlk161499029]Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n1-n28-n79
	n1
	1930
	5
	25
	2120
	N/A
	FDD
	N/A

	
	n79
	4648
	40
	216
	4648
	N/A
	TDD
	N/A

	
	n28
	N/A
	5
	N/A
	788
	24.2
	FDD
	IMD32

	NOTE 2:	This band is subject to IMD4 also which MSD is not specified.



[bookmark: _Toc151408843]6.x.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 CA, so this section is omitted.

[bookmark: _Toc151408844]6.x	DL CA_n1-n28-n79, UL CA_n28A-n79A
[bookmark: _Toc151408845]6.x.1	Configurations
Table 6.x.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (three bands)
	NR CA configuration
	Uplink CA configuration or
single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n1A-n28A-n79A
	CA_n1A-n28A 
CA_n1A-n79A
CA_n28A-n79A7
	n1
	5, 10, 15, 20
	0

	
	
	n28
	5, 10, 15, 20
	

	
	
	n79
	40, 50, 60, 80, 100
	

	NOTE 7: Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination.



[bookmark: _Toc151408846]6.x.2	Maximum output power
	Table 6.x.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_nX-nY
	CA power class
	Carrier X power class
	Carrier Y power class

	CA_n28A-n79A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm



[bookmark: _Toc151408847]6.x.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink.
6.x.3.1	Power class 2 case a, b
The MSD is same for case a, b.
Power class 3 MSD for UL CA_n28A-n79A:
Table 6.x.3.1-1 Power class 3 MSD for 2 bands UL CA_n28A-n79A
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n1-n28-n79
	n28
	745.5
	5
	25
	800.5
	N/A
	FDD
	N/A

	
	n79
	4420
	40
	216
	4420
	N/A
	TDD
	N/A

	
	n1
	N/A
	5
	N/A
	2167.5
	1.2
	FDD
	IMD41

	NOTE 1:	This band is subject to IMD5 also which MSD is not specified.



MSD for PC2 UL CA is calculated from MSD for PC3 as follows:
If the input signal increases by 3dB, the IMD4 increases by 3*4=12dB.
MSD due to interference power [image: ]is given by
[image: ] 
where N is the noise spectral density and BW is the bandwidth of the carrier. If the initial MSD is known,
then we have 
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The proposed value for PC2 UL CA MSD can be found in Table 6.x.3.1-2.

[bookmark: _Hlk161499108]Table 6.x.3.1-2 3DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink  configurations for PC2 CA
	[bookmark: _Hlk148708819]Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n1-n28-n79
	n28
	745.5
	5
	25
	800.5
	N/A
	FDD
	N/A

	
	n79
	4420
	40
	216
	4420
	N/A
	TDD
	N/A

	
	n1
	N/A
	5
	N/A
	2167.5
	13.4
	FDD
	IMD41

	NOTE 1:	This band is subject to IMD5 also which MSD is not specified.



[bookmark: _Toc151408848]6.x.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 CA.

-- Unaffected parts omitted –
-- End of TP –
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