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1	Introduction
In the RAN4-UE-RF-69AH meeting, it was endorsed to include IMD5 into Class A4 consideration for 2UL inter-band CA [1]. This contribution provides a table for IMD5 analysis.     

2	Discussion
When two PAs are transmitting simultaneously, intermodulation products could fall into UE own DL spectrum and desensitize receiver performance significantly, not only from IMD2 and IMD3, but also other orders of IMD. IMD5 needs to be considered for UE self-desensitization in 2UL inter-band CA cases. Therefore a table is established to analyse IMD5 and other existing harmonics and IMDs for 2UL CA. It is presented as Table 1. 
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	 
	 
	 
	 

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	 
	 

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	 
	 

	2nd order IMD products
	|fy_low - fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 3rd order IMD products
	|2*fx_low - fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high +fx_high|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high +4*fx_high|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high +3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high+3*fx_high|

	IMD frequency limits (MHz)
	 
	 


Table 1: Band x and Band y UL harmonics and IMD products

3	Conclusion
This contribution presents harmonic and intermodulation analysis for Class A4 band combinations and has associated text proposal.
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[1] RAN4-UE-RF-AH69, “Consideration of higher order IMD for 2UL Inter-Band CA from UE Perspective”, Intel Corporation.
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********************** Start of text proposal to TR 36.860 Chapter 5.2.4.3 ***********************
5.2.4.3 Impact to DL performance
Cross-modulation is always close to own uplink. Thus the cross-modulation power can cause performance degradation to own downlink for the CA bands that have very narrow TX-RX gap. In these cases the cross-modulation could reach on top of the downlink or very close to the downlink. More work is needed to fully evaluate impact to DL performance.
OBSERVATION 4: More work is needed to fully evaluate the impact to DL performance
When two PAs are transmitting simultaneously, Intermodulation products could fall into UE own DL spectrum and desensitize receiver performance significantly, not only from IMD2 and IMD3, but also other orders of IMD. IMD5 needs to be considered for UE self-desensitization in 2UL inter-band CA cases. Therefore, Table 5.2.4.3-1 is used for IMD5 analysis and other existing harmonics and IMDs analysis for 2UL CA. 
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	 
	 
	 
	 

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	 
	 

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	 
	 

	2nd order IMD products
	|fy_low - fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 3rd order IMD products
	|2*fx_low - fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high +fx_high|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high +4*fx_high|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	 
	 

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high +3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high+3*fx_high|

	IMD frequency limits (MHz)
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Table 5.2.4.3-1: Band x and Band y UL harmonics and IMD products

5.2.5		Transmit power
********************** End of text proposal ***********************




