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1. Introduction
In RAN4#83 meeting NR ACLR for sub-6GHz UE was agreed to be 30dBc [2], this agreement is an important step to understand the power class definition and MPR for different NR waveforms which were discussed in [3] but does not constitute a complete set of requirements in order to have aligned results from different companies. This contribution provides a 0dB MPR waveform and TRX impairment criteria that enables companies to share aligned MPR results. Although these criteria do not constitute a specification agreement it is believed that they should be close enough to the final specification to provide significant progress for a common understanding of power amplifier back-off needed across different NR waveforms.
2. Discussion
In this contribution the 0dB MPR reference waveform and target transmitter impairments are provided for alignment of MPR results across companies hopefully leading to significant progress on a common understanding of power class definition and PA back-off requirements across NR waveforms.
2.1. PA Linearity Assumptions, 0dB MPR Waveform
With NR targeting higher downlink data rates and small cell deployment it is essential to guarantee a minimum UL data rate at cell edge especially at those frequencies above 2.3GHz that offer larger channel bandwidths but may be UL limited. In order to enable up to 100Mbps downlink data rates at cell edge a minimum of around 5Mbps must be supported in UL. This requires a minimum of 25RB with 15kHz SCS thus a Transmission Bandwidth >4.5MHz for QPSK SC-FDMA in LTE and consequently is in excess of the 18RB for a 20MHz channel that already requires 1dB MPR. Furthermore minimizing the MPR is essential from user throughput and coverage point of view. For these reasons we propose the 0dB MPR waveform to be a fully allocated 20MHz QPSK DFT-s-OFDM waveform which only requires roughly 0.6dB higher PA linearity compared to LTE when considering the agreed 30dBc NR ACLR in [2]. Fully allocated 20 MHz channel means 100 RB in the middle of the channel, despite the fact that spectrum utilization requirement may be more, due to the fact that it is not possible to have DFT-s-OFDM UL allocation of for example 106 RBs. It is to be noted that 1dB higher linearity was agreed between 3G and 4G definitions to take into account evolved component performance. 
Proposal 1: Use 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal as the 0dB MPR waveform for sub-6 GHz NR UE
2.2. Transmitter Chain Assumptions

As already mentioned above it is essential that UL NR in sub-6GHz band has as little as possible MPR and A-MPR especially for partial allocations whatever their position. In LTE, it is often the case that partial allocation at channel edge is limited by poor TRX impairment assumptions, in particular the PA intermodulation products linked to TRX image at 25dBc. As shown in Table 1 extracted from [1], the TRX impairments have been significantly improved for LTE UL 256QAM and can be the basis for improved NR performance. This may be further needed in case of mixed numerology between two UE being allocated with partial RBs within the same channel as illustrated in [4].
Table 1: NR transmitter impairment assumptions for sub-6GHz MPR simulations

	Tx EVM contributor
	EVM
	SNR(dB)

	PA
	1.85%
	34.7

	Transmitter
	1.19%
	38.5

	Phase noise
	1.78%
	35 

	IQ imbalance
	2.06%
	33.7 

	Total
	3.5%
	29.1


In case of LTE+NR NSA operation the LTE performance would be based on current LTE specifications hence the tighter UE Tx assumptions would be applied only for NR bands.

Proposal 2: Use LTE UL 256QAM transmitter assumptions for sub-6 GHz NR UE MPR evaluation, as in Table 1
Furthermore in addition to proposal 1 and 2 it is also proposed to enhance the carrier leakage requirement compared to LTE in order to minimize the necessary MPR/A-MPR for NR signals. Current LTE carrier leakage requirement is 28 dBc for bands below 1 GHz and 25 dBc above 1 GHz. We are proposing to use 28 dBc carrier leakage assumption for all NR bands below 6 GHz.

Proposal 3: Use 28 dBc carrier leakage assumption for sub-6 GHz NR UE MPR evaluation
3. Conclusion
This contribution summarizes the complete set of evaluation criteria for NR sub-6GHz UE MPR assessment for the different NR waveforms, channel bandwidths and power classes. Although these are target proposals for MPR result alignment in a basis for consistency of different companies’ simulations and measurements, we suggest that these are also considered for setting requirements.
Proposal 1:Use 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal as the 0dB MPR waveform for sub-6 GHz NR UE
Proposal 2:Use LTE UL 256QAM transmitter assumptions for sub-6 GHz NR UE MPR evaluation, as in Table 1
Proposal 3:Use 28 dBc carrier leakage assumption for sub-6 GHz NR UE MPR evaluation
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