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1
Introduction
The 2UL CA_B3_B20 has been classified as A1 since it is a H/L band combination without harmonic nor 2nd or 3rd inter-modulation problem. However, in recent 2UL inter-band CA studies, it was identified that IMD4 could also potentially desensitize its own receiver [1-2] and shall be considered in self-desensitization analysis [3]. As B3_B20 2UL IMD4 may fall onto B20 DL carrier with similar IMD frequency composition as with B3_B8 which had been shown to potentially have significant impact to B8 receiver sensitivity [1-2], it is proposed to reclassify CA_B3_B20 from A1 to A4 to maintain the consistency of inter-band CA classification.                                                
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Discussion
In last RAN4 meeting, it was agreed that IMD4 shall be considered in 2UL inter-band CA self-desensitization analysis [3]. By scanning through IMD4 frequency analysis on existing 2UL inter-band CA combinations [4], it is found that for CA_B3_B20, IMD4 may fall into both B3 and B20 DL bands as shown below,

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	 1710
	 1785
	 832
	 862

	Two-tone 4th order IMD products
	|3*fx_low – 1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	4268 - 4523 
	 711 - 876

	Two-tone 4th order IMD products
	|2*fx_low – 2* fy_high|
	|2*fx_high – 2*fy_low|

	IMD frequency limits (MHz)
	  1696 - 1906


Table 2-1 IMD4 frequency analysis for 2UL CA_B3_B20
For IMD4 to fall onto B20 DL carrier, it is subjected to the following frequency relation,

3*fB20 – fB3 = fB20 – 45

or

fB3 = 2*fB20 + 45

Since 2*fB20 + 45 frequency range is 1709 – 1769 MHz which overlaps with B3 UL range, the IMD4 can fall on top of B20 DL carrier.

Similarly, for IMD4 to fall onto B3 DL carrier, it is subjected to the following frequency relation,

2*fB3 – 2*fB20 = fB3 + 95

or

fB3 = 2*fB20 + 95

Since 2*fB20 + 95 frequency range is 1759 – 1819 MHz which also overlaps with B3 UL range, the IMD4 can fall on top of B3 DL carrier.

For IMD4 falling into B20 DL band, the IMD frequency composition is similar to B3_B8 which had been shown to potentially have significant impact to B8 receiver sensitivity [1-2]. In order to maintain the consistency of inter-band CA classification, it is proposed to reclassify B3_B20 from A1 to A4.

Proposal: Reclassify CA_B3_B20 from A1 to A4 as its 2UL IMD4 could potentially cause significant self-desensitization to B20 DL carrier.   

For IMD4 falling into B3 DL band, the IMD power level is expected to be lower than that in B20 DL band as the attacker frequency composition is 2nd order as opposed to 1st order in the other IMD product. Further study is required to confirm if IMD4 could cause self-desensitization to B3 DL carrier.    
3
Conclusion
In this contribution, we proposed to reclassify CA_B3_B20 from A1 to A4 as its 2UL IMD4 could potentially cause significant self-desensitization to B20 DL carrier.
Upon approval, a text proposal will be provided to TR 36.860 to move CA_B3_B20 from A1 section to A4 section in next RAN4 meeting. 
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