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1. Introduction
This contribution is a re-submission of R4-126415. In this contribution we present simulation and measurement results of non-contiguous intraband CA MPR.
2. Discussion 

In this study 20 different non-contiguous intraband CA waveforms were investigated, Table 1. Waveforms were generated with Matlab in the simulation envinronment where adequated MPR was search to meet the agreed SEM, ACLR and general spurious emission limits. Same waveforms were exported to arbitrary singal generator and used in measurements. Arbitrary single generator feed the power amplifier under test. Power amplifier input level was adjusted to meet the SEM, ACLR and general spurious emission limits and MPR was recorded. 
Simulation assumptions were as follows:

· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dB

· PA operating point: UTRAACLR1 = 33 dBc with Pout = 22 dBm with fully allocated 20 MHz carrier using QPSK

· Sub-block gap = 30 MHz.
Table 1 Used non-contiguous intra-band CA waveforms

	Signal #
	PUSCH_CC1 [Start_RB, L_CRB]
	PUSCH_CC2 [Start_RB, L_CRB]

	1
	[ 0 25]
	[ 0 25]

	2
	[ 0 15]
	[10 15]

	3
	[ 0  5]
	[20  5]

	4
	[ 0  1]
	[24  1]

	5
	[24  1]
	[ 0  1]

	6
	[ 0 25]
	[ 0  1]

	7
	[ 0 25]
	[ 0  5]

	8
	[ 0 25]
	[ 0 15]

	9
	[ 0 25]
	[24  1]

	10
	[12  5]
	[12  5]

	11
	[ 7 10]
	[ 7 10]

	12
	[12  1]
	[12  1]

	13
	[ 5 15]
	[ 5 15]

	14
	[ 2 20]
	[ 2 20]

	15
	[ 0 25]
	[20  5]

	16
	[ 0  5]
	[ 0 25]

	17
	[ 0 15]
	[ 0 25]

	18
	[17  8]
	[ 0  3]

	19
	[11  4]
	[10 15]

	20
	[ 4 20]
	[ 8  5]


Comparison of simulations and measurements results are presented in Figure 1. From the results we can conclude that simulatios seem to under estimate MPR need for non-contiguous intraband CA waveforms when simple AM-AM/AM-PM PA model is used. Difference between simulations and measurements is largest for waveforms where allocations are small in both sub-blocks.
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Figure 1Measurement vs simulations
In Figure 2 we present the behaviour of 3rd order IMD power as a function of MPR. Used waveform was Signal #1 in Table 1 i.e. two full 25 RB sub-blocks. Both measured and simulated performance is captured in Figure 2.
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Figure 2 3rd order IMD power vs MPR

In [1] we proposed that non-contiguos intraband CA MPR is based on the number of transmitted resource blocks. The need for MPR is largest for small allocations. Reason for this is that the spurious emission requirement (-30 dBm/1MHz) is almost always the limiting emission requirement for non-contiguous signal as 3rd order intermodulation distortion (IMD) will land there. The 3rd order IMD gets stronger when transmitted signal power spectral density gets bigger. The total Tx power is always limited to +23 dBm thus the PSD is highest for allocations having smallest amount of resource blocks. 

In Figure 3 we have compared simulated MPR masks of PA1 and PA2 to the measured MPR performance. In addition to PA1 and PA2 masks we have inserted PA3 mask taken from [1] into the Figure 3. As was pointed out earlier the simulated MPR is smaller than the measured MPR for PA1 and PA2. However the MPR maks simulated with PA 3 gave enough MPR to enable usage of PA1 and PA2.
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Figure 3Comparison of MPR masks
3. Conlusions

In this contribution we have demonstrated that MPR simulation made with AM-AM / AM-PM power amplifier model under estimate the need for MPR for non-contiguos intraband CA signals and this needs to be taken into account when the MPR definition is agreed.
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