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1	Introduction
In this contribution we present simulated MPR results for CP-OFDM and DFT-s-OFDM based waveforms. The simulations have been re-done from [1], to account for slightly relaxed transmitter assumptions.
[bookmark: _Toc286177644]2	Discussion
2.1	Evaluation assumptions
2.1.1	Tx chain assumptions
PA calibration point was 0 dB MPR with 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal as proposed in [2].

The IQ suppression was 30 dBc, as the highest modulation order is 64-QAM. LO leakage was 28 dBc. These values differ from the ones used in [1], but are more stringent than basic LTE requirements.
For 20 MHz channel, 106 RBs using 15 kHz subcarrier spacing were used. The spectral confinement method was WOLA with slope length corresponding to 2% of the symbol + CP duration. No additional channel filtering was used. For NR without LTE sharing, there is no 7.5 kHz frequency shift, meaning that one subcarrier is at the center frequency. 
Proposal: Use following UE Tx chain assumptions for NR Sub 6 GHz MPR simulations for modulations up to 64-QAM
· PA calibration point: No MPR allowed for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal
· IQ suppression 30 dBc
· Carrier leakage 28 dBc
· CIM3 = 60 dBc
2.1.2	Emission requirements
LTE SEM for 20 MHz bandwidth and NR SEM for 100 MHz as agreed in [3] and presented in Table 2
Table 2: SEM
	ΔfOOB
(MHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100
MHz
	Measurement bandwidth
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NR ACLR as agreed in [3], i.e. for 20 MHz channel, the adjacent channel is also 20 MHz. For measurement bandwidth on the transmit channel and the adjacent channel we use the transmission bandwidth increased by 1 subcarrier to make the MBW symmetric, as proposed in [4], for a total of 19.095 MHz in this case. UTRA ACLR evaluations are not performed.
EVM as agreed in [3] and presented in Table 3
Table 3: EVM
	Modulation
	EVM

	QPSK
	17.5%

	16QAM
	12.5%

	64QAM
	8%

	256QAM
	3.5%



Standard LTE In-band emissions as agreed in [3] until NR in-band emission requirements are available.
2.2	Simulation results
2.2.1	CP-OFDM
Signal parameters are as follows
· Spectrum utilization of 106 RB for 20 MHz signal
· Subcarrier #0 of RB#52 is at the center frequency (i.e. no 7.5 kHz frequency shift)
· WOLA with slope length corresponding to 2% of the symbol + CP duration
· No baseband channel filter
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QPSK
· Small allocations (up to 3RB at edge and up to 8RB in the middle) do not need MPR. 
· Close to edge for RBsize 4 – 15 RB  SEM is limiting and when RBsize > 8 NRaclr is limiting factor RB
· Typically for RBsize < 80 allocations not at the edge of the channel, in-band emissions are limiting.
16-QAM
· Some MPR is always needed 1-3 dB
· Close to edge for RBsize 3 – 10 RB  SEM is limiting and when RBsize > 8 NRaclr is limiting factor RB
· Typically for RBsize < 70 allocations not at the edge of the channel, in-band emissions are limiting.
64-QAM
· 3 dB MPR always needed
· Typically in-band emission limited but can be also NRaclr is limited for some NRaclr > 50 RB allocations
2.2.2	DFT-s-OFDM
Signal parameters are as follows
· Spectrum utilization 106 RB for 20 MHz signal (max allocation size is 100 RB)
· Subcarrier #0 of RB#52 is at the center frequency (i.e. no 7.5 kHz frequency shift)
· WOLA with slope length corresponding to 2% of the symbol + CP duration
· No baseband channel filter
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QPSK
· QPSK does not need MPR which is logical as 0 dB MPR waveform is fully allocated QPSK signal
16-QAM
· 1 dB MPR is needed for some allocations, mainly large allocations and allocations close to the channel edges
· RBsize 3 – 10 RB in the edge SEM is limiting factor and otherwise NRaclr is limiting factor
64-QAM
· At least 1 dB MPR is needed for all allocations
· NRaclr is limiting factor for RBsize >  40 RB otherwise in-band emissions are limiting
3	Conclusion
Simulation results for MPR for 20 MHz channel at 15 kHz subcarrier spacing were presented for CP-OFDM and DFT-s-OFDM waveforms.
Further more we have done following proposal for UE Tx chain assumptions.
Proposal: Use following UE Tx chain assumptions for NR Sub 6 GHz MPR simulations for modulations up to 64-QAM
· PA calibration point: No MPR allowed for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal
· IQ suppression 30 dBc
· Carrier leakage 28 dBc
· CIM3 = 60 dBc
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Output backoff per RE, 20MHz, CP-OFDM WOLA 2%, B4QAM
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Output backoff per R, 20MHz, DFT-s-OFDM WOLA 2%, QPSK
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Output backoff per RE, 20MHz, DFT-5-OFDM WOLA 2%, 16QAM
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Output backoff per RE, 20MHz, DFT-5-OFDM WOLA 2%, BAQAM
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Output backoff per RE, 20MHz, CP-OFDM WOLA 2%, QPSK
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Output backoff per RE, 20MHz, CP-OFDM WOLA 2%, 16QAM
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