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1. Introduction
In Ran4#84 meeting, a significant progress has been made in aligning evaluation assumptions for MPR assessment [1, 2]. With agreed spectrum utilization, transceiver impairment, allocation alignment rules and ACLR measurement bandwidth, MPR evaluation for both PC2 and PC3 cases was conducted. This contribution discusses the PC2 linearity requirements compared to PC3 and their potential impact on PC2 MPR.
2. Discussion
2.1. Measured Maximum Output Power for PC3 and PC2
The following MPR evaluation has been conducted with settings agreed in way forward [1, 2]:

· SU, RB allocation and numbering

· 28 dBc Image and 28 dBc carrier rejections

· Agreed single ACLR measurement bandwidth (max TXBW+1 SCS)

· Agreed EVM, IBE and SEM

Measurements were conducted on a power class 3 power amplifier which can deliver up to 27.7dBm for a fully allocated LTE SC-FDMA waveform. It is designed for up to 4dB post PA loss with good linearity margins.

Table 1 provides the maximum achievable output power for different cases:

· Different channel bandwidths: 5 MHz, 20 MHz and 100 MHz

· Different sub-carrier spacing: 15 kHz, 30 kHz and 60 kHz
· Different allocations: full, 1RB at edge, small number of RBs at edge or shifted from edge by the amount of allocated RBs
· The two types of waveforms and their set of modulations:

· DFT-s-OFDM with PI/2 BPSK (without spectral shaping), QPSK, 16QAM and 64QAM modulations

· CP-OFDM with QPSK, 16QAM and 64QAM modulations

· For reference LTE SC-FDMA QPSK waveform was also measured for 5 MHz and 20 MHz channel bandwidths
In a first step, output power at 30 dBc (PC3) ACLR limit was measured; then output power was measured at 31 dBc ACLR (PC2), then the delta in power is highlighted in yellow in Table 1. This allows verifying the difference in linearity requirement between PC2 and PC3 cases.

Some cases marked in orange corresponds to cases where there is no delta as the PA reached its maximum power without reaching ACLR limit, these cases are not ACLR limited an should be ignored for now.
Table 1: Measured PC2 and PC3 output power versus waveform, modulation, BW, SCS and allocation
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100R0/100 27.7 27.4 0.3 25R0/25 27.6 27.4 0.2

1R0/100 31.5 31.3 0.2 1R0/25 31.2 30.8 0.4

100R0/106 28.8 28.6 0.2 24R0/24 28.8 28.6 0.2

18R18/106 31.5 31.4 0.1

100R3/106 27.9 27.6 0.3 50R0/51 27.6 27.4 0.2 25R0/25 27.7 27.4 0.3

100R0/106 27.9 27.6 0.3 24R0/24 27.7 27.4 0.3 10R0/11 28.1 27.8 0.3

18R0/106 28.4 28 0.4 4R0/24 30 29.6 0.4 270R0/273 27.8 27.6 0.2

18R18/106 31.2 31.1 0.1 4R4/24 31.4 31.4 0 20R0/273 28.3 28.1 0.2

1R0/106 31.4 31.1 0.3 1R0/24 31.2 30.9 0.3 135R0/135 27.8 27.6 0.2

10R0/135 28.4 28.2 0.2

100R0/106 27.2 27 0.2

18R18/106 31 30.8 0.2

100R0/106 27.2 26.9 0.3 24R0/24 27 26.7 0.3

18R18/106 31 30.7 0.3

106R0/106 25.3 25 0.3 51R0/51 25.4 25 0.4 25R0/25 25.4 25 0.4

18R0/106 26.2 25.8 0.4 24R0/24 25.4 25.1 0.3 11R0/11 25.7 25.3 0.4

18R18/106 30.7 30.4 0.3 4R0/24 28.6 28.1 0.5 273R0/273 26 25.7 0.3

1R0/106 31 30.7 0.3 4R4/24 31 31 0 20R0/273 26.8 26.5 0.3

1R0/24 30.8 30.4 0.3 135R0/135 26 25.6 0.4

10R0/135 27.1 26.8 0.3

106R0/106 25.3 24.9 0.4

18R18/106 30.7 30.3 0.4

106R0/106 25.4 25.1 0.3 24R0/24 25.4 25.1 0.3

18R18/106 30.6 30.3 0.3 4R4/24 31 30.9 0.1
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Aside the cases where the PA was pushed in high output power without reaching the ACLR limit (highlighted in orange) the PC2 cases requires an extra 0.3dB back-off (+/-0.1dB which is the measurement repeatability) as can be expected from a 3dB/dB ACLR/Pout slope.
2.2. PC2 MPR Compared to PC3

This extra 1dB linearity for PC2 only applies for ACLR though as the SEM, IBE and EVM requirements stays the same as for PC3. All ACLR limited cases will probably see the same MPR once the 0.3dB higher back-off is accounted for.
Observation 1: 
· The 1dB higher linearity required for PC2 ACLR correspond to a 0.3dB higher back-off
· Other requirements like SEM, IBE and EVM does not require this extra back-off for PC2. This is also true for 256QAM cases that are EVM limited

As has already been shown in [3] for this meeting, there in fact many cases which are not ACLR limited like for some edge of inner partial allocations. These will benefit from the 1dB higher linearity and will thus require les MPR by about 0.3dB. Still, it should be verified as some of these may still be very close to ACLR limit. In any case it means that PC3 MPR table cannot be applied blindly to PC2 case as there is good potential for MPR relaxation for non ACLR limited cases.
Observation 2: PC2 non ACLR limited case may see up to 0.3dB relaxation in MPR compared to PC3
Thus, it is important to assess MPR again MPR without reusing rounded MPR numbers from PC3.
Proposal: At least non ACLR limited cases must be fully reassessed for PC2 MPR evaluation
3. Conclusion
This contribution provides measured data for sub-6GHz NR UE PC3 and PC2 power capability and compares their back-off for the different criteria used for MPR evaluation. The following proposal is made:
Proposal: At least non ACLR limited cases must be fully reassessed for PC2 MPR evaluation
This proposal is based on the following observations:
Observation 1: 
· The 1dB higher linearity required for PC2 ACLR correspond to a 0.3dB higher back-off
· Other requirements like SEM, IBE and EVM does not require this extra back-off for PC2. This is also true for 256QAM cases that are EVM limited

Observation 2: PC2 non ACLR limited case may see up to 0.3dB relaxation in MPR compared to PC3
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