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1 Introduction
This contribution is a text proposal for TR 38.899[5] to include the following HPCA combinations as requested in RAN4#108.
· CA_n78-n79 (PC2 2 DL and 2UL)
· CA_n1-n78 (PC1.5 2 DL and single UL)
· CA_n3-n78 (PC1.5 2 DL and single UL)
· CA_n28-n78 (PC1.5 2 DL and single UL)
· CA_n8-n77 (PC2 2 DL and 1 or 2 UL, PC1.5 2 DL and single UL)
· CA_n3-n79 (PC1.5 2DL and single UL)
· CA_n28-n79 (PC2 2 DL and 1 or 2 UL, PC1.5 2DL and single UL)
· CA_n41-n79 (PC1.5 2DL and single UL)
· CA_n3-n77-n79 (PC2 3DL and 2UL)
· CA_n28-n77-n79 (PC2 3DL and 2UL)
· CA_n3-n28-n79 (PC2 3DL and 2UL)

2 Reference
[3] 3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone", v18.3.0.
[4] 3GPP TR37.865-01-01: “NR Carrier Aggregation for intra-band (m Down Link (DL) / 1 Up Link (UL) bands) and inter-band (n Down Link (DL) / 1 Up Link (UL) bands)”, v15.3.0
[5] 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)”, v0.6.0
[6] 3GPP TR38.716-02-00: “NR inter-band Carrier Aggregation/Dual connectivity for 2 bands DL with x bands UL (x=1, 2) (Release 16)”, v16.0.0
Text Proposal
-- Start of TP –
-- Unaffected parts omitted –
[bookmark: _Toc120537610][bookmark: _Toc144369139]5.6	CA_n78-n79
[bookmark: _Toc120537611][bookmark: _Toc144369140]5.6.1	Configurations
[bookmark: _Hlk119403150]For UEs supporting band n77, the minimum requirements apply only when there is non-simultaneous Rx/Tx operation between n78-n79 NR carriers. This restriction applies also for these carriers when applicable NR CA configuration is part of a higher order configuration. These are shown in Table 5.2A.2.1-1 of TS 38.101-1 [3].
Table 5.6.1-1: 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_n78A-n79A
	n78A8,9, n79A8,9
n78A-n79A8
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	0

	
	
	n79
	40, 50, 60, 80, 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: _Toc120537612][bookmark: _Toc144369141]5.6.2	Maximum output power
This band combination does not support high power UL CA, so this section is omitted. Table 5.6.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n78-n79
	CA power class
	Carrier n78 power class
	Carrier n79 power class

	CA_n78-n79
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm

	
	Case c
	26dBm
	26dBm
	23dBm

	
	Case d
	26dBm
	26dBm
	26dBm





[bookmark: _Toc120537613][bookmark: _Toc144369142]5.6.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink. For PC3 CA_n78-n79 with single uplink, the co-existence study is provided in TR 37.865-01-01 [4]. In addition, MSD due to cross band isolation is needed for UEs supporting the inter-band carrier aggregation with simultaneous Rx/Tx capability.
[bookmark: _Toc120537614]5.6.3.0	Power class 2 case a, b, c and d
Considering both n78 and n79 are TDD bands and synchronous operation for CA_n78-n79 is assumed, no MSD is needed for dual UL of CA_n77-n79.

5.6.3.1	Power class 2 for single uplink n78
Based on above,
-	the 2nd, 3rd, 4th, and 5th order harmonic do not fall into Rx frequencies of n79.
-	the 2nd, 3rd, 4th, and 5th order harmonic mixing do not fall into Rx frequencies of n79.
For MSD due to cross band isolation, MSD value of PC2 case will be 3dB higher than that of PC3 case. New MSD values are shown in Table 5.6.3-1 below.
Table 5.6.3-1: 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)
	

	n78X1
	n79
	3750
	100
	30
	270 (RBstart=3)
	4420
	40
	5
	>ACLR2

	n78X1
	n79
	3750
	100
	30
	270 (RBstart=3)
	4450
	100
	5
	>ACLR2

	NOTE X1:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.



[bookmark: _Toc120537615]5.6.3.2	Power class 2 for single uplink n79
Based on above,
-	the 2nd, 3rd, 4th, and 5th order harmonic do not fall into Rx frequencies of n78.
-	the 2nd, 3rd, 4th, and 5th order harmonic mixing do not fall into Rx frequencies of n78.

For MSD due to cross band isolation, MSD value of PC2 case will be 3dB higher than that of PC3 case. New MSD values are shown in Table 5.6.3-2 below.
Table 5.6.3-2: 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)
	

	n79
	n78X1
	4450
	100
	30
	270 (RBstart=0)
	3795
	10
	5.6
	>ACLR2

	n79
	n78X1
	4450
	100
	30
	270 (RBstart=0)
	3750
	100
	5.6
	>ACLR2

	NOTE X1:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.



[bookmark: _Toc120537616]5.6.3.3	Power class 1.5 for single uplink n78
Based on above,
-	the 2nd, 3rd, 4th, and 5th order harmonic do not fall into Rx frequencies of n79.
-	the 2nd, 3rd, 4th, and 5th order harmonic mixing do not fall into Rx frequencies of n79.

For MSD due to cross band isolation, MSD value of PC1.5 case will be 6dB higher than that of PC3 case. New MSD values are shown in Table 5.6.3-3 below.
Table 5.6.3-3: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC1.5 aggressor NR single UL band for DL 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)
	

	n78X1
	n79
	3750
	100
	30
	270 (RBstart=3)
	4420
	40
	8
	>ACLR2

	n78X1
	n79
	3750
	100
	30
	270 (RBstart=3)
	4450
	100
	8
	>ACLR2

	NOTE X1:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.



[bookmark: _Toc120537617]5.6.3.4	Power class 1.5 for single uplink n79
Based on above,
-	the 2nd, 3rd, 4th, and 5th order harmonic do not fall into Rx frequencies of n78.
-	the 2nd, 3rd, 4th, and 5th order harmonic mixing do not fall into Rx frequencies of n78.

For MSD due to cross band isolation, MSD value of PC2 case will be 3dB higher than that of PC3 case. New MSD values are shown in Table 5.6.3-2 below.
Table 5.6.3-4: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC1.5 aggressor NR single UL band for DL 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)
	

	n79
	n78X1
	4450
	100
	30
	270 (RBstart=0)
	3795
	10
	8.6
	>ACLR2

	n79
	n78X1
	4450
	100
	30
	270 (RBstart=0)
	3750
	100
	8.6
	>ACLR2

	NOTE X1:	The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.



[bookmark: _Toc120537618][bookmark: _Toc144369143]5.6.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 CA, so this section is omitted.

-- Unaffected parts omitted –
[bookmark: _Toc144369154]5.x	DL CA_n1-n78, UL n78A
5.x.1	Configurations
Table 5.x.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-n78A
	n788,9
CA_n1A-n78A8
	n1
	5, 10, 15, 20
	0

	
	
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

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

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n1
	5, 10, 15, 20, 25, 30, 40
	2

	
	
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	
	n1
	5, 10, 15, 20
	3

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n1
	n1 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n78
	n78 channel bandwidths in Table 5.3.5-1
	

	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



5.x.2	Maximum output power
This band combination does not support high power UL CA, so this section is omitted.

5.x.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink.
5.x.3.1	Power class 2 case a
This band combination does not support high power UL CA, so this section is omitted.
5.x.3.2	Power class 2 case b
This band combination does not support high power UL CA, so this section is omitted.
5.x.3.3	Power class 2 for single uplink n77
This band combination is already defined in TS38.101-1, so this section is omitted.
5.x.3.4	Power class 1.5 for single uplink n77
For PC3 CA_n1-n78 with single uplink, the co-existence study is provided in TR 38.716-02-00 [6].
Based on above, there is no harmonic issue for the band combination of n1 and n78.
Based on above, there is no harmonic mixing issue for the band combination of n1 and n78.
For PC1.5 CA_n1-n78 with single uplink, there is no harmonic and harmonic mixing issue.
5.x.4	∆TIB and ∆RIB values
There is no change by comparing to the value for PC3 CA.

5.x	DL CA_n3-n78, UL n78A
5.x.1	Configurations
Table 5.x.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_n3A-n78A
	n3
n788,9
CA_n3A-n78A8
	n3
	5, 10, 15, 20, 25, 30
	0

	
	
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	
	n3
	5, 10, 15, 20, 25, 30, 40
	1

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n3
	n3 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n78
	n78 channel bandwidths in Table 5.3.5-1
	

	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



5.x.2	Maximum output power
This band combination does not support high power UL CA, so this section is omitted.

5.x.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink.
5.x.3.1	Power class 2 case a
This band combination does not support high power UL CA, so this section is omitted.
5.x.3.2	Power class 2 case b
This band combination does not support high power UL CA, so this section is omitted.
5.x.3.3	Power class 2 for single uplink n78
This band combination is already defined in TS38.101-1[3], so this section is omitted.
5.x.3.4	Power class 1.5 for single uplink n78
-		the 2nd, 3rd, 4th, and 5th order harmonic do not fall into Rx frequencies of n78.
-		the 2nd order harmonic mixing falls into Rx frequencies of n3.

Therefore, MSD issue due to harmonic mixing from PC1.5 n78 UL falling into n3 DL should be defined, the value is reused from CA_n3-n77.
Table 5.8.3.3-1: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC1.5 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)
	
	

	n78
	n3
	5
	15
	25 (RBstart=0)
	5
	11.1
	NOTE 4
	UL1/DL2

	n78
	n3
	40
	15
	216 (RBstart=0)
	40
	4
	NOTE 4
	UL1/DL2



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

5.x	DL CA_n28-n78, UL n78A
5.x.1	Configurations
Table 5.x.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_n28A-n78A
	n788,9
CA_n28A-n78A8
	n28
	5, 10, 15, 20
	0

	
	
	n78
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	
	n28
	5, 10, 15, 20, 25, 30
	1

	
	
	n78
	10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	

	
	
	n28
	n28 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n78
	n78 channel bandwidths in Table 5.3.5-1
	

	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



5.x.2	Maximum output power
This band combination does not support high power UL CA, so this section is omitted.

5.x.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink.
5.x.3.1	Power class 2 case a
[bookmark: _Hlk149848336]This band combination does not support high power UL CA, so this section is omitted.
5.x.3.2	Power class 2 case b
This band combination does not support high power UL CA, so this section is omitted.
5.x.3.3	Power class 2 for single uplink n78
This band combination is already defined in TS38.101-1[3], so this section is omitted.
5.x.3.4	Power class 1.5 for single uplink n78
-		the 2nd, 3rd, 4th, and 5th order harmonic do not fall into Rx frequencies of n78.
-		the 5th order harmonic mixing falls into Rx frequencies of n28.

Therefore, MSD issue due to harmonic mixing from PC1.5 n78 UL falling into n28 DL should be defined, the value is reused from CA_n28-n77.
Table 5.8.3.3-1: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC1.5 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)
	
	

	n78
	n28
	5
	15
	25 (RBstart=0)
	5
	34
	NOTE 1
	UL1/DL5

	n78
	n28
	30
	15
	160 (RBstart=0)
	30
	14.7
	NOTE 1
	UL1/DL5



5.x.4	∆TIB and ∆RIB values
There is no change by comparing to the value for PC3 CA.
5.x	CA_n8-n77
[bookmark: _Toc144369155]5.x.1	Configurations
Table 5.x.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

	[bookmark: OLE_LINK4]CA_n8A-n77A
	n778,9
CA_n8A-n77A8
	n8
	5, 10, 15, 20
	0

	
	
	n77
	10, 15, 20, 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: _Toc144369156]5.x.2	Maximum output power
Table 5.x.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n8-n77
	CA power class
	Carrier n8 power class
	Carrier n77 power class

	CA_n8A-n77A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm



[bookmark: _Toc144369157]5.9.3	REFSENS requirements
For PC2 CA_n8-n77, the co-existence studies on the harmonic issue and intermodulation issues are the same with the PC3 CA_n8-n77, where:
4th harmonic frequency of band 8 UL may fall into band n77 DL Rx
4th IMD frequencies (i.e. 3*f8-fn77) may fall into band 8 DL Rx
4th Harmonic mixing issue, i.e. Band n77 UL may fall into 4th receiver harmonic mixing frequency of band n8
It shall be noted that the MSD values for the above two types of MSD have already been defined for PC3 CA_n8-n77 configuration in TS38.101-1[3] specification.
5.x.3.1	Power class 2 case a
[bookmark: OLE_LINK17]For PC2 case a, since the power configuration for each band is 23dBm, therefore:
[bookmark: OLE_LINK11]For the harmonic issue, comparing with PC3 CA_n8A-n77A, no additional MSD are expected for this PC2 CA_n8A-n77A with 1 uplink carrier. 
For the harmonic mixing issue, comparing with PC3 CA_n8A-n77A, no additional MSD are expected for this PC2 CA_n8A-n77A. 
For the IMD issue, comparison of the NOTE 1 in Table 7.3A.5-1 (for PC3 2UL/2DL) and Table 7.3A.5-1a (for PC2 2UL/2DL) in TS38.101-1[3], it can be found that the set for both transmitters is changed from min(+20 dBm, PCMAX_L,f,c) to min(+23 dBm, PCMAX_L,f,c), which means the IMD4 MSD for PC2 2UL/2DL CA_n8A-n77A should be defined additionally.
The IMD4 MSD for PC2 2UL/2DL CA_n8A-n77A is proposed to be defined in table 5.x.3.1-1, by reusing the same IMD4 MSD of PC2 2UL/2DL CA_n8A_n78A.
Table 5.x.3.1-1 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink  configurations for PC2 CA
	NR Band / Channel bandwidth / NRB / MSD

	NR CA Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	CA_n8-n77
	n8
	897.5
	5
	25
	942.5
	15.5
	IMD4

	
	n77
	3635
	10
	50
	3635
	N/A
	N/A



5.x.3.2	Power class 2 case b
For PC2 case b, similar with case a, no additional harmonic MSD are expected for this PC2 CA_n8A-n77A with 1 uplink carrier since the power of band n8 is kept as 23dBm.
For PC2 case b, the harmonic mixing issue, comparing with PC3 CA_n8A-n77A, additional MSD are expected for this PC2 CA_n8A-n77A since the power of band n77 is increased to 26dBm. The harmonic mixing MSD for PC2 CA_n8A-n77A is defined in table 5.x.3.2-1 by referring to the same MSD of PC2 CA_n8A-n78A.
Table 5.x.3.2-1: 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)
	
	

	n77
	n8
	10
	15
	25 (RBstart=0)
	5
	8.1
	NOTE 5
	UL1/DL4

	n77
	n8
	20
	15
	20 (RBstart=0)
	20
	4.3
	NOTE 5
	UL1/DL4

	

[bookmark: OLE_LINK31]NOTE 5:	The requirements should be verified for UL NR-ARFCN of the aggressor (higher) band (superscript HB) such that   in MHz and  with [image: ] the carrier frequency in the victim (lower) band and [image: ] the channel bandwidth configured in the higher band.



Regarding the power configuration of 23dBm+26dBm in case b, due to the set for both transmitters for MSD calculation is the same, i.e. min(+23 dBm, PCMAX_L,f,c), as 23+23dBm power configuration in case a, so the IMD4 MSD value defined in table 5.x.3.1-1 can be applied.
[bookmark: _Toc144369158]5.x.4	∆TIB and ∆RIB values
For the ∆TIB,c and ∆RIB,c values, same PC3 CA_n8A-n77A requirements are applied for PC2 CA_n8A-n77A.

[bookmark: _Toc144369198]5.x	CA_n3-n79
[bookmark: _Toc144369199]5.x.1	Configurations
Table 5.x.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_n3A-n79A
	n799
CA_n3A-n79A
	n3
	5, 10, 15, 20
	0

	
	
	n79
	10, 20, 40, 50, 60, 80, 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: _Toc144369200]5.x.2	Maximum output power
[bookmark: _Toc144369201]This band combination does not support high power UL CA, so this section is omitted.
5.x.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink.
5.x.3.1	Power class 2 case a, b
This band combination does not support high power UL CA, so this section is omitted.

[bookmark: _Toc121580585]5.x.3.2	Power class 2 for single uplink n79

This band combination does not support high power UL CA, so this section is omitted.


5.x.3.3	Power class 1.5 for single uplink n79
According to the study results in TR38.716-02-00[6] Table 6.2.2.1-1, 
3rd order IMD may fall unto own Rx of band n3. However, MSD caused by this IM3 should not be specified due to lower PSD of NR transmission. Thus, no IMD issues are expected for this CA configuration with dual uplink carrier.
It shall be noted that the MSD caused by this IM3 should not be specified due to lower PSD of NR transmission. Thus no IMD issues are expected for this CA configuration with dual uplink carrier.
Based on above,
- No harmonic mixing of n79 falls into Rx frequencies of n3.
- No cross band isolation issue.
Therefore, no MSD exception needs to be defined.

[bookmark: _Toc144369202]5.x.4	∆TIB and ∆RIB values
There is no change by comparing to the values for PC3 CA.

5.x	CA_n28-n79
5.x.1	Configurations
Table 5.x.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_n28A-n79A
	n798, 9
CA_n28A-n79A8
	n28
	5, 10, 15, 20, 30
	0

	
	
	n79
	40, 50, 60, 80, 100
	

	
	
	n28
	See n28 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n79
	See n79 channel bandwidths in Table 5.3.5-1
	

	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.



5.x.2	Maximum output power
Table 5.x.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n28-n79
	CA power class
	Carrier n28 power class
	Carrier n79 power class

	CA_n28A-n79A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


5.x.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink.
5.x.3.1	Power class 2 case a, b
For PC2 CA_n28-n79, the co-existence studies on the harmonic issue and intermodulation issues have already been defined in TS38.101-1[3] specification.

5.x.3.2	Power class 2 for single uplink n79
For PC2 CA_n28-n79 for single uplink n79, the co-existence studies on the harmonic issue and intermodulation issues have already been defined in TS38.101-1[3] specification.
5.x.3.3	Power class 1.5 for single uplink n79
For PC1.5 CA_n28-n79 for single uplink n79, 
- the 2nd, 3rd, 4th and 5th order harmonic do not fall into Rx frequencies of n28.
- the 2nd, 3rd, 4th and 5th order harmonic mixing do not fall into Rx frequencies of n28.

Therefore, no MSD exception needs to be defined.

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

5.x	CA_n41-n79
5.x.1	Configurations
Table 5.x.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_n41A-n79A
	n418,9
n798,9
CA_n41A-n79A8
	n41
	10, 15, 20, 40, 50, 60, 80, 90,100
	0

	
	
	n79
	40, 50, 60, 80, 100
	

	
	
	n41
	10, 15, 20, 40, 50, 60
	1

	
	
	n79
	40, 50, 60, 80, 100
	

	
	
	n41
	10, 15, 20, 30, 40, 50, 60, 80, 90, 100
	2

	
	
	n79
	40, 50, 60, 80, 100
	

	
	
	n41
	See n41 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n79
	See n79 channel bandwidths in Table 5.3.5-1
	

	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.



5.x.2	Maximum output power
Table 5.x.2-1 UE Power Class 2 for uplink inter-band CA (two bands)
	Uplink CA configuration
	Power class 2 cases for CA_n41-n79
	CA power class
	Carrier n41 power class
	Carrier n79 power class

	CA_n41A-n79A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm

	
	Case c
	26dBm
	26dBm
	23dBm

	
	Case d
	26dBm
	26dBm
	26dBm


5.x.3	REFSENS requirements
Analysis of REFSENS exceptions or MSD requirements is needed due to higher power uplink.
5.x.3.1	Power class 2 case a, b, c, d
Based on TS38.101-1[3] Table 7.3A.5-1 and Table 7.3A.5-1b, there is no harmonic issue for this band combination of n41 and n79.
Based on the same tables, there is no harmonic mixing issue for this band combination of n41 and n79.

5.x.3.2	Power class 2 for single uplink n79
For PC2 CA_n41-n79 for single uplink n79 is already defined in TS38.101-1[3].
So, this section is omitted.

5.x.3.3	Power class 1.5 for single uplink n79
Based on above,
- No harmonic mixing issue.
- No cross band isolation issue.
Therefore, no MSD exception needs to be defined.

5.x.3.4	Power class 2 for single uplink n41
For PC2 CA_n41-n79 for single uplink n41 is already defined in TS38.101-1[3].
So, this section is omitted.

5.x.3.5	Power class 1.5 for single uplink n41
Based on above,
- No harmonic mixing issue.
- No cross band isolation issue.
Therefore, no MSD exception needs to be defined.

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

-- Unaffected parts omitted --
6.x	DL CA_n3-n77-n79, UL CA_n3A-n77A
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_n3A-n77A-n79A4
	CA_n3A-n77A7
CA_n3A-n79A
CA_n77A-n79A
	n3
	n3 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	n77 channel bandwidth in Table 5.3.5-1
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	CA_n3A-n77(2A)-n79A4
	CA_n3A-n77A7
CA_n3A-n79A
CA_n77A-n79A
	n3
	n3 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	CA_n77(2A)_BCS0
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	NOTE 4:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers for TDD combinations.
NOTE 7: 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.



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_n3-n77
	CA power class
	Carrier n3 power class
	Carrier n77 power class

	CA_n3A-n77A
	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.
[bookmark: _Toc120537671]6.x.3.1	Power class 2 case a
There is no MSD for PC3 UL CA_n3A-n77A into CA n3-n77-n79, none is proposed for PC2.
6.x.3.2	Power class 2 case b
There is no MSD for PC3 UL CA_n3A-n77A into CA n3-n77-n79, none is proposed for PC2.

6.x.4	Void

6.x	DL CA_n3-n77-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_n3A-n77A-n79A4
	CA_n3A-n77A
CA_n3A-n79A7
CA_n77A-n79A
	n3
	n3 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	n77 channel bandwidth in Table 5.3.5-1
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	CA_n3A-n77(2A)-n79A4
	CA_n3A-n77A
CA_n3A-n79A7
CA_n77A-n79A
	n3
	n3 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	CA_n77(2A)_BCS0
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	NOTE 4:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers for TDD combinations.
NOTE 7: 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.



6.x.2	Maximum output power
[bookmark: _Hlk148533135]	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_n3-n79
	CA power class
	Carrier n3 power class
	Carrier n79 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
There is no MSD for PC3 UL CA_n3A-n79A into CA n3-n77-n79, none is proposed for PC2.
6.x.3.2	Power class 2 case b
There is no MSD for PC3 UL CA_n3A-n79A into CA n3-n77-n79, none is proposed for PC2.

6.x.4	Void

6.x	DL CA_n3-n77-n79, UL CA_n77A-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_n3A-n77A-n79A4
	CA_n3A-n77A
CA_n3A-n79A
CA_n77A-n79A7
	n3
	n3 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	n77 channel bandwidth in Table 5.3.5-1
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	CA_n3A-n77(2A)-n79A4
	CA_n3A-n77A
CA_n3A-n79A
CA_n77A-n79A7
	n3
	n3 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	CA_n77(2A)_BCS0
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	NOTE 4:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers for TDD combinations.
NOTE 7: 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.



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_n77-n79
	CA power class
	Carrier n77 power class
	Carrier n79 power class

	CA_n77A-n79A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm

	
	Case c
	26dBm
	26dBm
	23dBm

	
	Case d
	26dBm
	26dBm
	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, c and d
The MSD is same for case a, b ,c and d.
Power class 3 MSD for UL CA_n77A-n79A:
Table 6.x.3.1-1 Power class 3 MSD for 2 bands UL CA_n77A-n79A
	[bookmark: _Hlk148534045]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_n3-n77-n79
	n77
	3350
	10
	50
	3350
	N/A
	TDD
	N/A

	
	n79
	4840
	40
	216
	4840
	N/A
	TDD
	N/A

	
	n3
	1765
	5
	25
	1860
	15.7
	FDD
	IMD31, 2
|2*fBn77-fBn79|

	NOTE 1:	This band is subject to IMD5 also which MSD is not specified.
NOTE 2:	This band is subject to IMD4 also which MSD is not specified.



[bookmark: _Hlk148548195]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 
[image: Text

Description automatically generated]
If [image: ]is increased by [image: ]dB, then [image: ]is given by
[image: A picture containing logo

Description automatically generated]
[image: ]
[image: ]
The proposed value for PC2 UL CA MSD can be found in Table 6.x.3.1-2.

[bookmark: _Hlk148707922]Table 6.x.3.1-2 3DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink  configurations for PC2 CA
	[bookmark: _Hlk148707792]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_n3-n77-n79
	n77
	3350
	10
	50
	3350
	N/A
	FDD
	N/A

	
	n79
	4840
	40
	216
	4840
	N/A
	TDD
	N/A

	
	n3
	1765
	5
	25
	1860
	24.2
	TDD
	IMD31, 2
|2*fBn77-fBn79|

	NOTE 1:	This band is subject to IMD5 also which MSD is not specified.
NOTE 2:	This band is subject to IMD4 also which MSD is not specified.



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

6.x	DL CA_n28-n77-n79, UL CA_n28A-n77A
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_n28A-n77A-n79A4
	CA_n28A-n77A7
CA_n28A-n79A
CA_n77A-n79A
	n28
	n28 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	n77 channel bandwidth in Table 5.3.5-1
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	CA_n28A-n77(2A)-n79A4
	CA_n28A-n77A7
CA_n28A-n79A
CA_n77A-n79A
	n28
	n28 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	CA_n77(2A)_BCS0
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	NOTE 4:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers for TDD combinations.
NOTE 7: 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.



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_n28-n77
	CA power class
	Carrier n28 power class
	Carrier n77 power class

	CA_n28A-n77A
	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
There is no MSD for PC3 UL CA_n28A-n77A into CA n28-n77-n79, none is proposed for PC2.
6.x.3.2	Power class 2 case b
There is no MSD for PC3 UL CA_n28A-n77A into CA n28-n77-n79, none is proposed for PC2.

6.x.4	Void

6.x	DL CA_n28-n77-n79, UL CA_n28A-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_n28A-n77A-n79A4
	CA_n28A-n77A
CA_n28A-n79A7
CA_n77A-n79A
	n28
	n28 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	n77 channel bandwidth in Table 5.3.5-1
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	CA_n28A-n77(2A)-n79A4
	CA_n28A-n77A
CA_n28A-n79A7
CA_n77A-n79A
	n28
	n28 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	CA_n77(2A)_BCS0
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	NOTE 4:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers for TDD combinations.
NOTE 7: 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.



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_n28-n79
	CA power class
	Carrier n28 power class
	Carrier n79 power class

	CA_n28A-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
There is no MSD for PC3 UL CA_n28A-n79A into CA n28-n77-n79, none is proposed for PC2.
6.x.3.2	Power class 2 case b
There is no MSD for PC3 UL CA_n28A-n79A into CA n28-n77-n79, none is proposed for PC2.

6.x.4	Void

6.x	DL CA_n28-n77-n79, UL CA_n77A-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_n28A-n77A-n79A4
	CA_n28A-n77A
CA_n28A-n79A
CA_n77A-n79A7
	n28
	n28 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	n77 channel bandwidth in Table 5.3.5-1
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	CA_n28A-n77(2A)-n79A4
	CA_n28A-n77A
CA_n28A-n79A
CA_n77A-n79A7
	n28
	n28 channel bandwidth in Table 5.3.5-1
	0

	
	
	n77
	CA_n77(2A)_BCS0
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	NOTE 4:	The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers for TDD combinations.
NOTE 7: 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.



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_n77-n79
	CA power class
	Carrier n77 power class
	Carrier n79 power class

	CA_n77A-n79A
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm

	
	Case c
	26dBm
	26dBm
	23dBm

	
	Case d
	26dBm
	26dBm
	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, c and d
The MSD is same for case a, b ,c and d.
Power class 3 MSD for UL CA_n77A-n79A:
Table 6.x.3.1-1 Power class 3 MSD for 2 bands UL CA_n77A-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_n28-n77-n79
	n77
	3620
	10
	52
	3620
	N/A
	TDD
	N/A

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

	
	n28
	745
	5
	25
	800
	16.2
	FDD
	IMD21, 2

	NOTE 1:	This band is subject to IMD5 also which MSD is not specified.
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 IMD2 increases by 3*2=6dB.
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 
[image: Text

Description automatically generated]
If [image: ]is increased by [image: ]dB, then [image: ]is given by
[image: A picture containing logo

Description automatically generated]
[image: 黒い背景と白い文字

中程度の精度で自動的に生成された説明]
[image: ]
The proposed value for PC2 UL CA MSD can be found in Table 6.x.3.1-2.

[bookmark: _Hlk148708452]Table 6.x.3.1-2 3DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink  configurations for PC2 CA
	[bookmark: _Hlk148708438]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_n28-n77-n79
	n77
	3620
	10
	52
	3620
	N/A
	TDD
	N/A

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

	
	n28
	745
	5
	25
	800
	22.7
	FDD
	IMD21, 2

	NOTE 1:	This band is subject to IMD5 also which MSD is not specified.
NOTE 2:	This band is subject to IMD4 also which MSD is not specified.



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

6.x	DL CA_n3-n28-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_n3A-n28A-n79A
	CA_n3A-n79A7
CA_n28A-n79A
	n3
	n3 channel bandwidth in Table 5.3.5-1
	0

	
	
	n28
	n28 channel bandwidth in Table 5.3.5-1
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	NOTE 7: 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.



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_n3-n79
	CA power class
	Carrier n3 power class
	Carrier n79 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_n77A-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_n3-n28-n79
	n3
	1770
	5
	25
	1865
	N/A
	FDD
	N/A

	
	n79
	4530
	40
	216
	4530
	N/A
	TDD
	N/A

	
	n28
	725
	5
	25
	780
	10.3
	FDD
	IMD4
|2*fBn3+fBn79|



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 
[image: Text
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If [image: ]is increased by [image: ]dB, then [image: ]is given by
[image: A picture containing logo

Description automatically generated]
[image: ]
[image: ]
The proposed value for PC2 UL CA MSD can be found in Table 6.x.3.1-2.

Table 6.x.3.1-2 3DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink  configurations for PC2 CA
	[bookmark: _Hlk148708668]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_n3-n28-n79
	n3
	1770
	5
	25
	1865
	N/A
	FDD
	N/A

	
	n79
	4530
	40
	216
	4530
	N/A
	TDD
	N/A

	
	n28
	725
	5
	25
	780
	14
	FDD
	IMD4
|2*fBn3+fBn79|



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_n3-n28-n79, UL CA_n28A-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_n3A-n28A-n79A
	CA_n3A-n79A
CA_n28A-n79A7
	n3
	n3 channel bandwidth in Table 5.3.5-1
	0

	
	
	n28
	n28 channel bandwidth in Table 5.3.5-1
	

	
	
	n79
	n79 channel bandwidth in Table 5.3.5-1
	

	NOTE 7: 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.



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_n28-n79
	CA power class
	Carrier n28 power class
	Carrier n79 power class

	CA_n28A-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_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_n3-n28-n79
	n28
	725
	5
	25
	780
	N/A
	FDD
	N/A

	
	n79
	4770
	40
	216
	4770
	N/A
	TDD
	N/A

	
	n3
	1775
	5
	25
	1870
	5.7
	FDD
	IMD5
|2*fBn28+fBn79|



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 
[image: Text
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If [image: ]is increased by [image: ]dB, then [image: ]is given by
[image: A picture containing logo

Description automatically generated]
[image: 黒い背景と白い文字

中程度の精度で自動的に生成された説明]
[image: ]
The proposed value for PC2 UL CA MSD can be found in Table 6.x.3.1-2.

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_n3-n28-n79
	n28
	725
	5
	25
	780
	N/A
	FDD
	N/A

	
	n79
	4770
	40
	216
	4770
	N/A
	TDD
	N/A

	
	n3
	1775
	5
	25
	1870
	14.5
	FDD
	IMD5
|4*fBn28+fBn79|



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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