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1. Introduction
This contribution presents measurement results for non-contiguous intraband CA MPR for band 4 done with three different multiband multimode power amplifiers.
2. Discussion 

2.1 Test set-up
Test setup is presented in Figure 1.
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Figure 1 Test setup

2.2 Test procedure
Amplifier output power operation point was set such way that when a single 5 MHz E-UTRA carrier was amplified the the measured ACLR performance was UTRAACLR1 = 33 dBc. The amplifier output power operating point was slightly different for all three amplifiers which is typical, see Table 1.

Table 1 PA output power for single 5 MHz E-UTRA when the measured ACLR performance was UTRAACLR1 = 33 dBc

	 
	PA output power 
operating point

	PA1
	26,9 dBm

	PA2
	26,8 dBm

	PA3
	27,5 dBm


Test procedure was as follows

Output power was set according to Table 1 for all test waveforms. Then input power of PA was lowered untill the measured PA output intermodulation distortion level was lower than -26 dBm / 1 MHz. This IMD power level corresponds to – 30 dBm/ 1MHz at antenna port when assuming 4 dB post PA loss. The selected emission target – 30 dBm/ 1 MHz is general spurious emission requirement for frequency range of 1 – 12.75 GHz. 

The recorded MPR was the output power difference of the maximum output power of the PA (Table 1) and the actual output power when the emission limit of – 26 dBm / 1 MHz at PA output was meet.
Various different non-contiguous uplink intraband CA signals with different WGAP values was measured and the results can be found in Annex –A. Results are also presented in Figures 1 - 3. 
The MPR is presented as a function of total number of transmitted resource blocks NRB_alloc, see Figures 1 – 3. Redline in the Figures 1 - 3 is the tentative MPR mask used in receiver studies [1] and was based on measurement results presented in [2].
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Figure 1: PA 1 MPR vs. NRB_alloc
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Figure 2: PA 2 MPR vs. NRB_alloc
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Figure 3: PA 3 MPR vs. NRB_alloc
In last RAN4 meeting there was proposal to study the possibility of adding WGAP parameter into the MPR formula in order to reduce the requiremed MPR. As can be seen from the data in Annex-A there is no evidence that smaller WGAP produces lower MPR when considering othervise similar signal. In fact there is many occasions where the required MPR is lagrer for smaller WGAP when the signal is otherwise exactly the same. It may be that for bands where the WGAP is much larger than what was studied for band 4 the larger WGAP may lead to larger MPR but that needs to be studied further.
Proposal 1: MPR definition for non-contiguous uplink intraband CA is not different for different WGAP values when the WGAP ≤ 42.2 MHz.
Based on the results presented in this contribution and also in [2] we propose that the tentative MPR definition captured in [1] is selected for non-contiguous uplink intraband CA for the CA configurations where maximum possible WGAP ≤ 42.2 MHz.
Proposal 2: For non-contiguous uplink intraband CA configurations where maximum possible WGAP ≤ 42.2 MHz the MPR definition is
MPR = CEIL {MN, 0.5}

Where MA is defined as follows 
MN= -0.125 NRB_alloc + 18.25

; 2 ≤ N ≤ 50

-0.0333 NRB_alloc + 13.67



; 50 < N ≤ 200

Where NRB_alloc is the number of allocated resource blocks.

3. Discussion 

In this contribution we have made two proposals
Proposal 1: MPR definition for non-contiguous uplink intraband CA is not different for different WGAP values when the WGAP ≤ 42.2 MHz.
Proposal 2: For non-contiguous uplink intraband CA configurations where maximum possible WGAP ≤ 42.2 MHz the MPR definition is
MPR = CEIL {MN, 0.5}

Where MA is defined as follows 
MN= -0.125 NRB_alloc + 18.25

; 2 ≤ N ≤ 50

-0.0333 NRB_alloc + 13.67



; 50 < N ≤ 200

Where NRB_alloc is the number of allocated resource blocks.

4. References
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5.6
MPR

5.6.1 Test set-up
Test setup is presented in Figure 1.
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Figure 5.6.1-1 Test setup

5.6.2 Test procedure
Amplifier output power operation point was set suchway that when a single 5 MHz E-UTRA carrier was amplified the the measured ACLR performance was UTRAACLR1 = 33 dBc. The amplifier output power operating point was slightly different for all three amplifiers which is typical, see Table 1.

Table 5.6.2-1 PA output power for single 5 MHz E-UTRA when the measured ACLR performance was UTRAACLR1 = 33 dBc

	 
	PA output power 
operating point

	PA1
	26,9 dBm

	PA2
	26,8 dBm

	PA3
	27,5 dBm


Test procedure was as follows

Output power was set according to Table 5.6.2-1 for all test waveforms. Then input power of PA was lowered untill the measured PA output intermodulation distortion level was lower than -26 dBm / 1 MHz. This IMD power level corresponds to – 30 dBm/ 1MHz at antenna port when assuming 4 dB post PA loss. The selected emission target – 30 dBm/ 1 MHz is general spurious emission requirement for frequency range of 1 – 12.75 GHz. 

The recorded MPR was the output power difference of the maximum output power of the PA (Table 1) and the actual output power when the emission limit of – 26 dBm / 1 MHz at PA output was meet.

The MPR is presented as a function of total number of transmitted resource blocks NRB_alloc, see Figures 5.6.2-1 - 5.6.2-3. Redline in the Figures 5.6.2-1 - 5.6.2-3 is the tentative MPR mask used in receiver studies.
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Figure 5.6.2-1: PA 1 MPR vs. NRB_alloc

[image: image7]
Figure 5.6.2-2: PA 2 MPR vs. NRB_alloc
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Figure 5.6.2-3: PA 3 MPR vs. NRB_alloc
Annex-A

Table 2 PA 1 Results
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Table 3 PA 2 Results
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Table 4 PA 3 Results
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