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1
Introduction
In previous RAN4 meetings, IMD impact on own UE RX was discussed [1] [2] [3]. 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. This contribution discusses whether IMD4 should be included into intermodulation analysis.     
2
Discussion
Currently, only IMD2 and IMD3 are considered for UE own DL desensitization in Class A4 for 2UL inter-band CA. Both analysis and measurements have shown that the impact is significant from 2UL intermodulation products to UE own DL [2] [3]. The initial estimation for desensitization level is on the order of 20+dB. In this contribution we extend our study to IMD4, in order to determine whether higher orders of IMD need to be included for self-desensitization consideration. 

As discussed in [3], IMDs could happen at multiple places at an UE front-end. Major ones are:

1. Antenna switch

2. Duplexer

3. Diplexer

4. PA

Previous contributions [2-3] provided analysis and measurements of up to 3rd order IMD for the antenna switch and duplexer intermodulation performance. The desensitization is on the order of 20 dB. Higher order modulation has not been an issue when only one PA is active. However, higher order IMDs could cause severe UE self-desensitization when two PAs are active simultaneously. Due to such concerns, IMD4 is analysed in this contribution.
In this contribution IMD4 products from PA are investigated. Data from measurement are presented and analysed, since there is a lack of higher order intermodulation specifications from current component vendors. The work item about 2UL inter-band CA needs to be resolved in a timely fashion. Therefore one low-band PA is chosen for one of the IMD4 scenarios to showcase the issue. 

The focus is Band 3 + Band 8 2UL CA combination, where B8 is the victim. There are two major intermodulation mechanisms in PAs, as shown in Figure 2.1. 

· Case 1: Leaked aggressor power goes into the output of the victim PA from antenna switch and victim duplexer, as shown in Red 1 below. Aggressor high band TX is mixed with victim low band TX in the PA by reverse intermodulation. 
· Case 2: Leaked aggressor high band TX goes into the input of the victim PA and is mixed with victim low band TX in the PA, as marked in Red 2 below. [image: image1.png]xer
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Figure 2.1 Simplified PA modulation analysis

Case 1 measurement is not conducted in this paper, because it is difficult to identify leakage power level from the aggressor at the output of the PA with current single PA modules. We restrict our PA intermodulation measurement to that of Case 2, as shown in Figure 2.2. Due to proprietary designs, three different values of interferer power level are evaluated in this test, as this depends on the isolation achieved on the PCB. The Band 8 RF output power is tuned to 24dBm. The IMD4 of 3xfRF-1xfinter falls into B8 RX spectrum directly through duplexer. Measurement results are shown in Table 2.1. IMD4 power level is from -29dBm to -49dBm at the output of victim B8 PA. The interference power level going into B8 RX is -74dBm to -94dBm, assuming 45dB filtering from duplexer. Hence, desensitization would be 30dB to 10dB approximately. 
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Figure 2.2 PA intermodulation measurement setup
	Component: low-band PA 

	Victim RF        (MHz)
	Pout of victim RF         (dBm)
	finterferer        (MHz)
	Pinterferer   (dBm)
	Measured        IMD
	Meas Frequency  (MHz)
	PIMD            (dBm)

	880
	24
	1715
	-40
	3xfRF-1xfinter
	925
	-29

	880
	24
	1715
	-50
	3xfRF-1xfinter
	925
	-39

	880
	24
	1715
	-60
	3xfRF-1xfinter
	925
	-49


Table 2.1
Proposal: IMD4 should be considered for self-desensitization in 2UL inter-band CA, when IMD4 products fall into the DL spectrum.

3
Conclusion

In this contribution, we discuss about the potential impact to DL REFSENS from IMD4 in 2UL inter-band CA cases. Below are our proposals.
Proposal: IMD4 should be considered for self-desensitization in 2UL inter-band CA, when IMD4 products fall into the DL spectrum.
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