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1 Introduction
[bookmark: OLE_LINK12][bookmark: OLE_LINK6][bookmark: OLE_LINK4][bookmark: OLE_LINK1]The CA_n28A-n41C_BCS4 and 5 were requested and included in the WID, this contribution provides a text proposal to introduce CA_n28A-n41C in TR38.718-02-01.
[bookmark: OLE_LINK20]The fallback have already been defined in the spec.
2 Reference
[1] TR38.718-02-01,Rel-18 NR Inter-band Carrier Aggregation/Dual Connectivity for 2 bands DL with x bands UL (x=1,2),v0.9.0
Text Proposal
[bookmark: _Toc401926271][bookmark: _Toc382471341][bookmark: _Toc382471338]----- Start of TP -----
5.x		CA_n28-n41
5.x.1	Common for 1 band UL and 2 bands UL CA
5.x.1.1 Operating bands for CA
Table 5.x.1.1-1: CA band combination CA_n28-n41
	NR CA Band Combination
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex
mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	CA_n28-n41
	n28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD

	
	n41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD



5.x.1.2	Channel bandwidths per operating band for CA
Table 5.x.1.2-1: Supported bandwidths per CA band combination CA_n28-n41
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n28A-n41C
	CA_n28A-n41C
	n28
	See n28 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n41
	CA_n41C_BCS4 and 5
	



5.x.1.3	UE Co-existence studies

The co-existence studies for UL CA_n41C are studied as in the table 5.x.1.3.1-1:
Table 5.x.1.3.1-1: 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 seen that there are no co-existence issues caused by CA_n41C impact band n28 DL.

5.x.1.4	∆TIB and ∆RIB values
The TIB,c and RIB of CA_n28-n41 are already defined in the spec TS38.101-1. 
5.x.1.5	REFSENs requirements
According to the co-existence study, no additional MSD requirements should be defined.
5.x.1.6	OOB blocking exception requirements
No additional OOB blocking exception issue. 
5.x.2		Specific for 2 bands UL CA
5.x.2.1	Maximum output power for inter-band CA
Table 5.x.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n28A-n41C
	23
	+2/-3



5.x.2.2		UE co-existence studies
In this section, we only focus on the triple beat IMDs caused by UL CA_n28A-n41C. For double beat IMDs caused by CA_n28A-n41A, it was already covered in the co-existence studies of the fallback configurations of DL CA_n28A-n41A with UL single carrier or UL CA_n28A-n41A.
The analysis of the triple beat IMD is found in Table 5.x.2.3-1:
Table 5.x.2.3-1: Band n28 and Band n41 triple beat IMD products
	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	
	CBW

	Frequency
	2496
	2516
	2686
	2690
	
	10

	CC location
	fSCCL
	fSCCH
	fU2H
	fU3H
	
	Min ch. separation

	Frequency
	703
	748
	2670
	2500
	
	10

	1st order TB
	IfU3L -fU1L- fSCCL|
	IfU2L -fU1L + fSCCL|
	IfU2L -fU1L- fSCCH|
	IfU3L -fU1L + fSCCH|
	
	Max ch. separation

	Ranges
	513
	723
	728
	938
	
	170

	1st order TB
	IfU2L+fU1L-fSCCH|
	IfU1H+fU2H-fSCCL|
	IfU2L +fU1L+fSCCL|
	IfU1H +fU2H+fSCCH|
	
	

	Ranges
	4264
	4657
	5715
	6108
	
	



It can be seen that 1st order TB IMDs would fall into band n28 DL Rx. However, according to the following agreements in the WF R4-2220556:
For two-band inter-band CA or DC combinations, the precondition is that:
Only FDD-FDD and TDD-FDD combination need to be considered with 3 uplink (UL) component carriers (CC) in two clusters within FR1. The decision tree in Figure 1 provides guidelines to decide if TB detection analysis is needed. 
The 2 UL bands are part of the same band group or belong to adjacent band groups as defined in Table 1.
In the other words, only same band group or adjacent band group TB IMDs issues shall be considered.
For band n28 and n41, band n28 belongs to FR1-1(LB) group while band n41 belongs to FR1-3(HB), which means there is no need to define the additional TB IMDs requirements.
5.x.2.3		REFSENS requirements
Based on the co-existence , although there are IMD issues, there is no need to define the additional REFSEN exception requirements.

----- End of TP -----
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