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1 Background
In last meeting, a TP CA_n3A-n41C with UL_n41C was proposed but finally postponed. Skyworks proposed very great idea that MSD is not applicable when n41 only use 160MHz because the IMD9 just missed the upper of band n3 and proposed the testing point as below table 1 in the 1st round discussion, Apple has some concern because it does not look like IMD9 will fall into DC carrier with table 1 testing point in 2nd round discussion. Skyworks update the testing points again as in below table 2. 
Table 1: MSD testing points
	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



Table 2: MSD testing points
	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
	2541
	90
	1 (RBSTART= 18)
	2541
	N/A
	TDD
	N/A

	 
	 
	2636
	100
	1 (RBSTART= 272)
	2636
	 
	 
	 

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



If n41 is configured in CC1(2515-2575MHz with 60M CBW) and CC2 (2575MHz-2675MHz with 100M CBW), the IMD9 will fall into the frequency range from 1875MHz (5*2515-4*2675) to 2575MHz (5*2575-4*2575). 
Observation 1: IMD9 of 60 +100MHz n41 combination will fall into upper 5MHz of band n3.
the IMD9 will fall into upper 5MHz of band n3, i.e. 1875M-1880MHz. but there is no operator that hold both the 160MHz commercial spectrum of n41 and the upper 5MHz of band n3. In China, CMCC hold 160MHz n41 but upper 5M of band n3 is hold by China telecom. So such IMD9 issue will not occurs. From this point of view our suggestion is MSD is not applicable when n41 spectrum is restricted to 2515-2675MHz and n3 is restricted less than 1875MHz of DL.
Proposal 1: MSD is not applicable when n41 spectrum is restricted to 2515-2675MHz and n3 is restricted within 1805-1875MHz for DL.
2 Text Proposal
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Table 6.X.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 6.X.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

	CA_n3A-n41C
	CA_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.
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_LINK17]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
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