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1. Introduction
RAN#82Bis, few papers discussed MPR aspects of NR waveforms [1,2]. It may premature to discuss MPR in detail since many items need to be agreed before quantitative analysis of can be done. Open items are emission requirements, transmitter impairments and signal configurations. Some discussion may be needed for PA models since the very wide bandwidths must be covered. In this paper we try to outline some of the assumptions and propose what should be analysed.     
2. Discussion
Initially RAN4 should specify the emission requirements, ACLR, SEM and in-band emissions. The last one should cause MPR, otherwise we have created a self limiting network. For ACLR we have proposals in this meeting and this is discussed in an other paper for sub-6 [5] and mmW [6]. For SEM we have submitted our assumption for mmW and sub-6 in [4] but there are also other proposals. 
In [3] and [7] we propose maximum spectral utilization for each sub carrier spacing and channel bandwidth.  Once there is an agreement, RAN4 needs to analyse what is applicable zero MPR waveform. For example, in LTE 20 MHz channel zero MPR waveform is ≤ 18 RB and no other higher output power requirement exist for LTE UE. We would like to continue with this approach.  

Proposal1: Zero MPR waveform is defined as the waveform with highest output power requirement for UE
In [4] proposal was to develop minimum UE requirements for CP-OFDM and additional requirements for DFT-S-OFDM. This would imply that zero MPR waveform is then CP-OFDM based and DFT-S-OFDM would be used in some sort of power boosting mode. 
In Figures 1 and 2 we compare PAPR for DFT-S-OFDM and CP-OFDM for different transmission bandwidths and modulations.  
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Figure 1 PAPR of DFT-S-OFDM (a) and CP-OFDM with different transmission bandwidth configurations NRB 
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Figure 2 PAPR of DFT-S-OFDM (a) and CP-OFDM with different modulations

From figures above we can observe that:

Observation 1: CP-OFDM PAPR remains the same (10.6 dB) regardless of NRB or modulation and DFT-S-OFDM PAPR scales with NRB and modulation order
This would imply that from same transmitter hardware is capable to produce more RF power with DFT-S-OFDM signal with narrow transmission bandwidth configuration and low modulation order. This is also seen in the initial simulations for ACLR and EVM shown in Figure 3. 
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Figure 3 ACLR and EVM of DFT-S-OFDM and CP-OFDM signals
Observation 2: For a given fixed EVM or ACLR requirement, DFT-S-OFDM with lower order modulation provides more power for all UL modulations than CP-OFDM.   

Regarding the TR text with reference to DFT-S-OFDM being targeted to link budget limited cases, it seems DFT-S-OFDM provides benefits in all modulations. DFT-S-OFMD can be used with all applicable UL modulations before CP-OFMD can be configured in link budget limitted cases.  Therefore, we propose that UE requirements are developed for all modulations with DFT-S-OFDM and CP-OFDM. 
Proposal 2: UE requirements are developed for all modulations with DFT-S-OFDM and CP-OFDM signals for  UL  

3. Conclusion
Initial discussion for MPR work was discussed and one proposal was made

Proposal 1: Zero MPR waveform is defined as the waveform with highest output power requirement for UE
Signal configurations and their PAPR characteristics for NR were discussed and two observations were made.  
Observation 1: CP-OFDM PAPR remains the same (10.6 dB) regardless of NRB or modulation and DFT-S-OFDM PAPR scales with NRB and modulation order
Observation 2: For a given fixed EVM or ACLR requirement, DFT-S-OFDM with lower order modulation provides more power for all UL modulations than CP-OFDM.   

And based on observations, second proposal was made:

Proposal 2: UE requirements are developed for all modulations with DFT-S-OFDM and CP-OFDM signals for  UL  
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