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1. Introduction
At the last RAN4 meeting, exhaustive simulation results were presented [1,2] for both transparent and non-transparent schemes. This paper brings some preliminary measurement results for both schemes to compare a power amplifier performance vs. simulation results. The test equipment is not able to measure EVM and IBE, so our measurements are limited to ACLR and SEM gating. 
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The test equipment is not able to demodulate either of the candidate low PAPR waveforms, so the measured raw power amplifier (PA) output backoff (OBO) is gated using only ACLR and SEM measurements.
2.1 PA Calibration and Tested Waveforms
We use a mid-band PA calibrated to meet -30dBc at 26dBm output power using a 20 MHz, SCS15 kHz, QPSK, DFT-S-OFDM, waveform with Lcrb=100 RB at lower channel edge. This corresponds to 4dB post PA losses.
We measure 3 types of waveforms:
· QPSK without filtering and without spectrum extension (SE), denoted “QPSK”;
· QPSK with 3 tap filtering [-0.28 1 -0.28] and without spectrum extension (SE), denoted “Filter no SE”
· QPSK with 3 tap filtering [-0.28 1 -0.28] and with 25% spectrum extension (SE), denoted “Filter 25%”
and the following configurations/impairments:
· channel bandwidth (CBW): 20MHz
· subcarrier spacing (SCS): 15kHz
· Number of RBs (Lcrb): 16,32,64,96
· modulation: QPSK
· Waveform type: DFT-s-OFDM
· Physical channel: PUSCH with 14 OFDM symbols
· RB start position (RBstart): swept from 0 to the center of the channel in several steps (at least 15 values per RB allocation)
For each scheme, each RB allocation, the PA input signal source power level is swept by 0.5dB steps over a range which should range from 1dB back-off to -3.5dB back-off referred to PC3 MPR0. Negative back-off means we attempt to force the PA to deliver boosting above the MPR0. For example, -2.5dB OBO means 2.5 power boost above 23dBm (antenna referred).
2.2 Measurement Results
Figure 1 captures the preliminary test results, gated solely by ACLR and SEM. This limitation means that for Inner allocation we can no longer compare with simulation results as the measured OBO floors at levels which are much lower than they should.  We observe that:
· for non-transparent scheme “Filter 25%” waveforms, the best OBO ~ -2.5dB for Lcrb=16. In simulations [1], up to -3dB OBO may be reached, ie. 0.5dB better than measurements.
· for transparent scheme “Filter no SE” waveforms, the best OBO is ~ -2.0dB for Lcrb =16.In simulations [2], up to -2dB OBO may be reached, ie. 0.5dB better than measurements,
· For Lcrb=16,32, 64, the OBO slope vs RBstart is in good agreement with simulation results.
The difference in performance between simulation and results may be due to PA compression behavior.
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[bookmark: _Ref127548127]Figure 1: PC3 raw OBO vs RBstart vs low PAR scheme vs RB allocation

Due to RAN4 calibration assumptions of -30dB ACLR at 1dB MPR for fully allocated waveform, the PA exhibits -27dBc ACLR at 0dB OBO, i.e. compression is already quite high to start with. This can be seen for Lcrb=96RB where 1dB back-off is needed to pass ACLR. Note that due to late data collection, we are not yet able at this stage to make statements on the impact of the reported BO on device reliability and device life. 
Observation: The best OBO performance is 0.5dB worse in measurement than in simulation, due to heavy PA compression. With only ACLR and SEM measurements, we are not able to evaluate OBO for inner allocations. However, for outer, and edge allocations, the measured OBO vs RBstart seems aligned with simulation results. More analysis and measurements are needed to confirm these initial findings.
3. Conclusion
This contribution brings preliminary measurement results for transparent and non-transparent scheme. We make the following observation, and we intend to come back with further measurements and analysis at next meeting.
Observation: The best OBO performance is 0.5dB worse in measurement than in simulation, due to heavy PA compression. With only ACLR and SEM measurements, we are not able to evaluate OBO for inner allocations. However, for outer, and edge allocations, the measured OBO vs RBstart seems aligned with simulation results. More analysis and measurements are needed to confirm these initial findings.
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