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1
Introduction
An objective of the new radio (NR) study item [1] is to identify and develop technology components being able to use any spectrum band ranging at least up to 100 GHz. The goal is to achieve a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 [2]. 

Initial work of the study item should allocate high priority on gaining a common understanding on what is required in terms of radio protocol structure and architecture to fulfil objectives, with a focus on progressing in the following areas: 
· Fundamental physical layer signal structure for new RAT
· Waveform based on OFDM, with potential support of non-orthogonal waveform and multiple access
· FFS: other waveforms if they demonstrate justifiable gain
In this contribution we focus on the power amplifier model that can be utilized for evaluation of the new RAT
2 
Discussion
The nonlinear power amplifier have significant impact on performance with respect to:

- Transmit spectrum characteristics and mask

- Multiuser Interference between FDM separated UE’s 
- The transmit power that can be used for a given modulation and waveform 

PAPR and cubic metric (CM) can been used as a rough indication of the PA back-off required.  However, while they are valuable as rough figures of merit, PAPR and CM alone do not comprehensively describe the waveforms performance and their unqualified use can lead to unrealistic expectations about the actual performance of certain waveform. 
The nonlinear power amplifier is usually characterized by AM/AM (amplitude to amplitude modulation) and AM/PM (amplitude to phase modulation) distortion curves. This nonlinearity phenomena lead to performance degradation and spectral regrowth. PA nonidealities have especially noticeable impacts on small devices and thus for especially important for UL transmission but for higher mmW frequencies PA could also impact and set constraints to DL transmission. The AM/AM and AM/PM distortion curves needs to be characterized by taking account carrier bandwidth and carrier frequency.

Proposal #1: The nonlinear power amplifier should be taking account in waveform comparison

Proposal #2: The power amplifier should be modelled by AM/AM and AM/PM distortion curves
Proposal #3: The AM/AM and AM/PM distortion curves needs to characterized separately for given carrier frequencies and bandwidths
Proposal #4: Power spectrum results should be generated by using realistic PA-model (based on proposals 1,2 and 3)
Proposal #5: PAPR and cubic metric (CM) can been used as a rough indication of the PA back-off required

Proposal #6: PAPR and signal power spectrum results should be presented for evaluated waveforms
3
Conclusions
In this contribution we have discussed modelling of PA for evaluation purposes of the new RAT. As a conclusion, we observed that PA have significant impact to performance of waveforms and hence power spectrum results should be generated by using realistic PA-model. With the help of realistic PA-models it is also possible to obtain good estimates for what transmit powers can be used with given modulation and waveform. Therefore, in the contribution we make the following proposals for the evaluations:

Proposal #1: The nonlinear power amplifier should be taking account in waveform comparison

Proposal #2: The power amplifier should be modelled by AM/AM and AM/PM distortion curves
Proposal #3: The AM/AM and AM/PM distortion curves needs to characterized separately for given carrier frequencies and bandwidths
Proposal #4: Power spectrum results should be generated by using realistic PA-model (based on proposals 1,2 and 3)
Proposal #5: PAPR and cubic metric (CM) can been used as a rough indication of the PA back-off required

Proposal #6: PAPR and signal power spectrum results should be presented for evaluated waveforms
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