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1. Introduction
The HPUE request of CA_n3A-41C have been approved.
In this contribution, we will analyze the MSD studies for these band combinations.
2. Reference
[1] . 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), 0.8.0
3. TP to TR 38.899
[bookmark: OLE_LINK6][bookmark: _Toc134691835]<<Start of Change for TR 38.899>>
5.x	CA_n3A-n41C
[bookmark: _Toc120537568][bookmark: _Toc151408431]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-n41A
	n418,9
CA_n3A-n41A8
	n3
	5, 10, 15, 20, 25, 30
	0

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

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

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

	
	
	n3
	5, 10, 15, 20, 25, 30, 40
	2

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

	
	
	n3
	5, 10, 15, 20, 25, 30, 40, 50
	3

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

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

	
	
	n41
	See n41 channel bandwidths in Table 5.3.5-1
	

	CA_n3A-n41B
	CA_n3A-n41A
	n3
	5, 10, 15, 20
	0

	
	
	n41
	CA_n41B_BCS0
	

	CA_n3A-n41C
	n418
CA_n41C8
CA_n3A-n41A8
CA_n3A-n41C8
	n3
	5, 10, 15, 20, 25, 30
	0

	
	
	n41
	CA_n41C_BCS0
	

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

	
	
	n41
	CA_n41C_BCS4 and 5
	

	NOTE 8: Minimum requirements for Power Class 2 are applicable for this uplink combination with 1Tx antenna connector in each band or single uplink carrier with up to 2Tx antenna connectors in this downlink/uplink combination
NOTE 9: Minimum requirements for Power Class 1.5 are applicable for this single uplink carrier with up to 2Tx antenna connectors in this downlink/uplink combination


PC2 and PC1.5 for n41 have been supported for CA_n3A-n41A. Hence, no new MSD analysis is needed for n41 single UL for CA_n3A_n41C.
[bookmark: _Toc120537569][bookmark: _Toc151408432]5.x.2	Maximum output power
[bookmark: _Hlk161927034][bookmark: _Hlk161927056]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_n3-n41
	CA power class
	Carrier n3 power class
	Carrier n41 power class

	CA_n3A-n41C
	Case a
	26dBm
	23dBm
	23dBm

	
	Case b
	26dBm
	23dBm
	26dBm


[bookmark: _Toc120537570][bookmark: _Toc151408433]In addition, the power class for UL CA_n41C is PC2 , and PC1.5 n41 single carrier for this band combination.
5.x.3	REFSENS requirements
[bookmark: _Hlk162255180]For PC3 CA_n3-n41, there are cross band isolation MSD and intermodulation MSD for this band combination.
Due to PC2 UL CA_n41C are supported, the IMDs issue caused by intra-band UL contiguous CA_n41C can be found in table 5.x.3-1: (By using the template in TR38.718-02-01, where up to 7th IMD is included.)
[bookmark: OLE_LINK21] Table 5.x.3-1: Co-existence studies for Uplink Intra-Band Contiguous CA
	Configuration
	Channel BW
	Minimum channel separation
	Maximum channel separation
	Minimum frequency
	Maximum frequency
	

	Data
	10
	10
	190
	2496
	2690
	-

	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	fU2H
	fU3H

	Frequency
	2496
	2516
	2686
	2690
	2670
	2500

	2nd order IMD products
	IfU1L-fU2LI
	IfU1L-fU3LI
	fU1L + fU2L
	fU1H+fU2H
	
	

	Interference ranges
	20
	190
	5012
	5360
	
	

	3rd order IMD products
	2*fU1L-fU3L
	2*fU1H-fU3H
	2*fU1L + fU2L
	2*fU1H + fU2H
	
	

	Interference ranges
	2306
	2880
	7508
	8050
	
	

	4th order IMD products
	I2*fU1L-2*fU2LI
	I2*fU1H-2*fU3H I
	3*fU1L-fU3L
	3*fU1H-fU3H
	3*fU1L+fU2L
	3*fU1H+fU2H

	Interference ranges
	40
	380
	4802
	5570
	10004
	10740

	5th order IMD products
	I3*fU1L-2*fU3LI
	I3*fU1H-2*fU3H I
	4*fU1L-fU3L
	4*fU1H-fU3H
	4*fU1L+fU2L
	4*fU1H+fU2H

	Interference ranges
	2116
	3070
	7298
	8260
	12500
	13430

	6th order IMD products
	I3*fU1L-3*fU2LI
	I3*fU1H-3*fU3H I
	4*fU1L-2*fU3L
	4*fU1H-2*fU3H
	5*fU1L-fU3L
	5*fU1H-fU3H

	Interference ranges
	60
	570
	4612
	5760
	9794
	10950

	7th order IMD products
	I4*fU1L-3*fU3LI
	I4*fU1H-3*fU3HI
	5*fU1L-2*fU3L
	5*fU1H-2*fU3H
	6*fU1L-fU3L
	6*fU1H-fU3H

	Interference ranges
	1926
	3260
	7108
	8450
	12290
	13640



It can be found that there are no co-existence issues up to 7th caused by CA_n41C impact band n3 DL.
[bookmark: _Toc120537571]5.x.3.1	Power class 2 case a, b
Since the power configuration for each band is 23dBm in Case a, comparing with PC3 there are no additional cross band isolation MSD or intermodulation MSD including triple beat IMD for this PC2 CA_n3A-n41C.
Since the power configuration for band n41 is 26dBm in Case b, comparing with PC2 there is no additional cross band isolation MSD for this PC2 CA_n3A-n41C.
For the intermodulation caused by UL inter-band CA:
it is proposed to use the approaches of PC3 UL CA_n3A-n41A and UL_CA_n3A-n41C, in which:
- For PC2 UL CA_n3A-n41A, the IMD requirement have already been defined in the spec.
- For PC2 UL CA_n3A-n41C, the 1st triple beat MSD should be defined due to the power for n41C is increased.
Based on the existing PC3 MSD requirements in TS38.101-1 (Table 5.x.3.1-1), it can be seen that CA_n41C may causes IMD9 falling into band n3 DL. And CA_n3A-n41C may have triple-beat product falling into band n3 DL.
Table 5.x.3.1-1: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC3 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_n3-n41
	n3
	1740
	5
	25
	1835
	8.2
	FDD
	IMD4

	
	n41
	2657.5
	10
	50
	2657.5
	N/A
	TDD
	N/A

	
	n3
	N/A
	5
	N/A
	1877.5
	N/A
	FDD
	IMD914

	
	n41
	2545
	60
	1 (RBSTART= 0)
	2545
	N/A
	TDD
	N/A

	
	
	2625
	100
	1 (RBSTART= 272)
	2625
	
	
	

	
	n3
	1747.5
	5
	25 (RBSTART= 0)
	1842.5
	15.3
	FDD
	IMD3

	
	n41
	2560
	60
	1 (RBSTART= 30)
	2560
	N/A
	TDD
	N/A

	
	
	2620
	60
	1 (RBSTART= 127)
	2620
	
	
	



The MSD for PC3 triple-beat is specified as 15.3dB. For PC2. Hence, the MSD for PC2 is estimated as 23.1dB.
Table 5.x.3.1-2: MSD due to IMD issue caused by triple beat
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n3-n41
	n3
	1747.5
	5
	25 (RBSTART= 0)
	1842.5
	23.3
	FDD
	IMD3

	
	n41
	2560
	60
	1 (RBSTART= 30)
	2560
	N/A
	TDD
	N/A

	
	
	2620
	60
	1 (RBSTART= 127)
	2620
	
	
	



5.x.3.2	Power class 2 for UL CA_n41C
Due to PC2 UL CA_n41C is supported in this band combination, in terms of the PC3 UL CA_n41C in the TR38.718-02-01, there are IMD9 MSD defined but with N.A value considering of the ‘Applicable when n41 spectrum is restricted to 2515-2675MHz’.
Thus, for PC2 UL CA_n41C, same approach as PC3 can be applied, the IMD value caused by PC2 n41C is defined in the following:
Table 5.x.3.2-1 MSD due to IMD issue  caused by PC2 intra-band contiguous CA
	[bookmark: OLE_LINK14]Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n3-n41
	n3
	N/A
	5
	N/A
	1877.5
	N/AX
	FDD
	IMD9

	 
	n41
	2545
	60
	1 RBSTART= 0
	2545
	N/A
	TDD
	N/A

	 
	 
	2625
	100
	1 RBSTART= 272
	2625
	 
	 
	 

	NOTE X: Applicable when n41 spectrum is restricted to 2515-2675MHz




[bookmark: _Toc115167922][bookmark: _Toc151408469]5.x.4	∆TIB and ∆RIB values
void

<<End Change for TR 38.899>>

