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1 Introduction
This contribution provides a text proposal to introduce CA_n3A-n41C with UL CA_n3A-n41C in TR38.718-02-01
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),v0.4.0
Text Proposal
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Table 5.19.1.1-1: CA band combination CA_n3-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_n3-n41
	n3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	n41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD
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Table 5.19.1.2-1: Supported bandwidths per CA band combination CA_n3-n41
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	[bookmark: OLE_LINK2]CA_n3A-n41C
	CA_n41C
CA_n3A-n41C
	n3
	5, 10, 15, 20, 25, 30
	0

	
	
	n41
	CA_n41C_BCS0
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The harmonic / harmonic mixing issue have been analyzed in previous release.
IMD order for contiguous UL CA as below.
WGap = lowest band edge of n41 - highest DL band edge of n3 = 2496 – 1880 = 616 MHz.
Min(maxUL aggregated BW, UL band bandwidth) = Min(190, 194) = 190 MHz.
IMD order = 2*ceil(WGap /Min(maxUL aggregated BW, UL band bandwidth) + 1 = 9.
If full n41C bandwidth is considered (190MHz aggregated BW), band n3 is subject to IMD9. But since band n3 is not present in regions where n41 uses the full bandwidth, at current stage we don’t need to consider this IMD9 issue.
[bookmark: OLE_LINK12]If 160MHz aggregated bandwidth is considered for the IMD calculation, e.g. in China (also valid for Japan). lowest IMD9 is in upper 5MHz of band n3, i.e. 1875MHz-1880MHz. but 160MHz n41 spectrum and upper 5MHz of n3 are not hold by one operator by now, so MSD of IMD9 is not applicable for such case.
A test point with N/A MSD is as follows with a note on n41 spectrum 
	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: when n41 spectrum is restricted to 2515-2675MHz and n3 is restricted within 1805-1875MHz for DL.
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The TIB,c and RIB have been specified in current spec.
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As analysied before, the MSD is as below.
	[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
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There is no OOB blocking exception requirements
5.19.2		Specific for 2 bands UL CA
5.19.2.1	Maximum output power for inter-band CA
Table 5.19.2A.1.3-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n3A-n41C
	23
	+2/-3



5.19.2.2		UE co-existence
The UE co-existence for 2UL CA n3A-n41A have already done and the MSD requirements have already been included in the spec.
For UL CA n3A-n41C, on top of 2UL IMD issue, the triple beat UL IMD should be taken into account. 
By referring to the R4-2215525, the 1st order triple beat IMD product is an IMD3 since it is the 1st order product of 3 tones |f1-f2+f3|, and MSD test points are: 
For n3A: B3 UL Fc=1782.5MHz, which are:
f1 is n3 UL Fc (f1=1782.5 MHz, which is equal to Fn3_upper DL edge (=1785MHz) - n3 UL BW/2 , where UL BW is 5MHz)
For n41C: UL n41C: DFT-s-OFDM, 60MHz + 60MHz channel bandwidth (CBW), SCS 30kHz and LCRB= 1 (RBstart=30) + 1(RBstart=127) for CC1 and CC2 respectively. Fc=2590MHz, which are:
The lower edge for the CC1 and CC2 are 2530MHz and  2590MHz, respectively.
f2 is n41 CC1 UL Fc (f2= 2540.98MHz, which is equal to 2530 + (30*12*SCS)+1/2*(SCS));
f3 is n41 CC2 UL Fc (f3= 2635.9MHz, which is equal to 2590 + (127*12*SCS)+1/2*(SCS));
So the B3 DL Fc = 1877.5MHz (i.e. 1782.5 + 95(duplexer gap)), and the triple beat IMD product is expected at 1877.42MHz, i.e. ~100kHz offset from the downlink B3 carrier. 
5.19.2.3		REFSENS requirements
R4-2215525 have already given the detail analysis and measurements for the triple beat IMD MSD values for UL DC_3A_n41C in the case of different PCB isolation values,  in general such analysis and measurements and IMD MSD values could be applied to UL CA_n3A-n41C. 
However, when we look at the MSD test points above, the victim n3 DL frequency range for the upper 5MHz channel bandwidth is from 1875~1880MHz with the aggressor n41C UL frequency range for the CC1(60MHz)+CC2(60MHz) is from 2530~2650MHz. In terms of the sub-clause 5.19.1.3, 160MHz n41 spectrum (2515~2675MHz) and upper 5MHz of n3 are not hold by one operator by now, from this perspective, we also think MSD of IMD3 is not applicable for such case due there are no valid MSD test points, that is there is no need to define IMD3.
Therefore, the MSD for triple UL IMD MSD are defined as:
Table 5.19.2.3-1: MSD due to IMD issue
	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
	1782.5
	5
	N/A
	1877.5
	N/A14
	FDD
	IMD3

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

	
	
	2620
	60
	1 RBSTART= 127
	2620
	
	
	

	NOTE 14: Applicable when n41 spectrum is restricted to 2515-2675MHz
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