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1	Introduction
Intermodulation products caused by intra-band non-contiguous CA for UE which supports 2UL CC had been qualitatively analyzed in RAN4 #65 [1-2]. In this contribution, two-tone measurement data mimicking intra-band non-contiguous CA on three off-the-shelf UE PA are provided as a reference for future analysis.   

2	Discussion
Intermodulation products caused by intra-band non-contiguous CA with 2UL CC and their potential impact to its own receive band had been studied qualitatively. The analysis was limited up to 7th order intermodulation products which may or may not be sufficient to address the issue.
In this paper, we present two-tone measurement data from three commercially available UE PA designed for LTE applications, one for low band (LB), one for high band (HB), and one for multi-mode multi-band (MMMB). Two test tones were generated from separate signal generators and summed up with a power combiner before entering PA. The input signal level for each test tone was adjusted such that the power level at PA output is 20 dBm to mimic the LTE nominal maximum output power condition. The output signals and intermodulation products up to 11th order were captured by a spectrum analyzer which can handle average total power level up to 30 dBm.
Figures 2-1, 2-2, 2-3, and 2-4 show the measurement results for LB PA, HB PA, LB test in MMMB, and HB test in MMMB, respectively.
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Figure 2-1 Two-tone measurement result for LB PA 
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Figure 2-2 Two-tone measurement result for HB PA
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Figure 2-3 Two-tone LB measurement result for MMMB PA
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Figure 2-4 Two-tone HB measurement result for MMMB PA
Table 2-1 summarizes the intermodulation product power level for each measurement.

	 
	IMD3 (dBm)
	IMD5 (dBm)
	IMD7 (dBm)
	IMD9 (dBm)
	IMD11 (dBm)

	
	L
	R
	L
	R
	L
	R
	L
	R
	L
	R

	LB PA
	-15.3
	-13.5
	-25.8
	-23.6
	-34.3
	-33.4
	-41
	-41
	-45
	-46

	HB PA
	-19.2
	-20.8
	-22.3
	-21.6
	-23.5
	-22.9
	-29
	-28.5
	-31
	-30.5

	LB in MMMB
	-20.4
	-19.1
	-34.1
	-32.1
	-40.8
	-38.3
	-47
	-42
	-47
	-43

	HB in MMMB
	-17.7
	-14.6
	-38.1
	-37.6
	-36.2
	-36.4
	-42
	-40
	-50
	-43


Table 2-1 Intermodulation product power level for two-tone tests from three off-the-shelf PA

Considering minimum duplexer Tx-to-Rx isolation at 45 dB and reference sensitivity level at -100 dBm for 5- MHz channel with QPSK modulation, based on the measurement results shown above, the intermodulation products up to 11th order or higher could still potentially desensitize its own downlink signals.
Though PA linearity performance can vary among different products, based on our measurement results, it is still suggested to consider intermodulation products at least up to 11th order for UE self-interference analysis under intra-band non-contiguous CA operation.

3	Conclusion
Two-tone intermodulation tests mimicking intra-band non-contiguous CA operation was carried out on three commercially available PA. Based on measurement results, it is suggested to consider intermodulation products at least up to 11th order for UE self-interference analysis under intra-band non-contiguous CA operation. 
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