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1
Introduction
UE REFSENS impact on licensed band caused by 2UL eLAA has been brought up in last RAN4 meeting [1]. The self-desensitization can be caused by 2UL intermodulation products (IMD) and/or licensed band receiver harmonic mixing problem [2]. In some occasions the UL IMD and harmonic interference may coincide on the same DL carrier which could complicate the specification definition. In this contribution, we use 2UL CA_2A-46A as an example to illustrate the potential desensitization scenarios on B2 and propose how REFSENS exceptions can be defined.                        
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Discussion
eLAA 2UL CA_2A-46A is potentially subjected to self-desensitization on B2 caused by UL IMD3 and IMD5 and by B2 receiver 3rd order harmonic mixing, as can be realized by the frequency analysis shown in Table 2-1 and 2-2, respectively.

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	 1850
	 1910
	 5150
	 5925

	2-tone 3rd order IMD products
	|2*fx_low – 1* fy_high|
	|2*fx_high – 1*fy_low|
	|2*fy_low – 1*fx_high|
	|2*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	1330 – 2225 
	8390 – 10000

	2-tone 5th order IMD products
	|4*fx_low – 1* fy_high|
	|4*fx_high – 1*fy_low|
	|4*fy_low – 1*fx_high|
	|4*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	1475 – 2490
	18690 – 21850


Table 2-1 2UL CA_2A-46A IMD3 and IMD5 frequency analysis
	 
	B2 DL
	B2 DL x3 
	B46

	Range (MHz)
	1930 – 1990
	5790 - 5970
	5150 - 5925


Table 2-2 B2 DL and B46 UL harmonic relation for CA_2A-46A

Since B2 UL and DL frequency is constrained by the duplex distance at 80 MHz, detailed frequency analysis shows that both IMD3 and IMD5 would not happen on the same DL carrier frequency with harmonic mixing. Therefore, for CA_2A-46A, the REFSENS exceptions for IMD and harmonic mixing can be defined independently as with other CA combinations.
Observation 1: For 2UL CA_2A-46A, the REFSENS exceptions for IMD and harmonic mixing can be defined independently as with other CA combinations.

However, in a more general case, there may be occasions that UL IMD and harmonic interference would coincide on the same DL carrier. Considering that the MSD resulting from 3rd order harmonic mixing would be more than 30 dB based on our earlier analysis as shown in Figure 2-1 [3], which is significantly higher than MSD for IMD3 or higher order IMD, the MSD for 3rd order harmonic mixing can be defined without the concern of UL IMD occurring on the same DL carrier. On the other hand, when defining MSD caused by 2UL IMD, the test configuration shall avoid harmonic mixing to occur on the same DL carrier or the REFSENS degradation would be dominated by the harmonic mixing.
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Figure 2-1 MSD for 5-MHz carrier caused by 3rd order harmonic mixing
Base on the above considerations, we suggest to define 2UL eLAA REFSENS exceptions on licensed band by the following two proposals:

Proposal 1: MSD caused by harmonic mixing can be defined in the same way as with other CA combinations such as CA_20A-40A already defined in TS 36.101.

Proposal 2: MSD caused by 2UL IMD can be defined in the same way as with other 2UL CA combinations. The test configuration shall avoid harmonic mixing to occur on the same DL carrier.      
3
Conclusion
In this contribution, we proposed to define 2UL eLAA REFSENS exceptions on the licensed band in the same way as with other CA combinations with harmonic mixing and UL IMD problems.   
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