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1 Introduction
The WF on NR MPR simulation assumptions for sub-6 GHz operation was approved in RAN4#84 meeting [1]. In RAN4 NR ad-hoc #3, MPR simulation assumptions were updated and A WF on MPR table and allocation definition for sub-6GHz was agreed in [2].
In this contribution, we further discuss MPR evaluation for sub 6GHz.

2 Discussion
2.1	PA calibration point
According to the WF [1] [2], the MPR simulation assumptions list of topic for NR sub 6GHz operation was agreed as below:
· PA calibration point
· Tx Modulator impairments
· ACLR MBW
· Spectrum utilization 
· Sub-block alingment
· MPR Table format

The PA calibration point is one of the most basic simulation assumptions for MPR and there is no consensus on this simulation assumption after several meeting discussion. The existing conclusion is MPR results may be provided with both PA calibration point proposals, The PA calibration point for NR sub 6GHz has the following two proposals.

· Proposal 1: No MPR allowed for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal
· Proposal 2: 1 dB MPR for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal

[bookmark: OLE_LINK15][bookmark: OLE_LINK16]As stated in [3], MPR simulation results show that PA calibration proposal 1 provides quite consistently 1 dB lower MPR results than PA calibration proposal 2. With PA calibration proposal 1 there are plenty of QPSK signals that do not require MPR where as with PA calibration proposal 2 some MPR is always needed. PA calibration proposal 1 benefits also DFT-s-OFDM operation with lower MPR. So some companies propose to use PA calibration proposal 1 as a basis for NR range1 UE MPR.

In addition, in order to avoid too much simulation workload based on two types of PA calibration in limited time, we should select a PA calibration point as the baseline. We suggest PA calibration point is based on No MPR allowed for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal. 

The following simulation results in this paper are based on the PA calibration point proposal 1: No MPR allowed for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal.

2.2	MPR simulation results for DFT-S-OFDM
For MPR simulation sub 6GHz, the simulation of PA calibration point and other assumptions set are as follows:
·  PA calibration point: Pout = 23 dBm for 100RB QPSK DFT-s-OFDM (15KHz SCS) signal
· ACLR: UTRA_ACLR1 = 33 dBc, UTRA_ACLR2=36dBc, E-UTRA_ACLR=30dBc
· Tx Modulator impairments : IQ suppression 28 dBc, Carrier leakage 28 dBc, Single carrier C_IM3 = 60dB 
· PA model uses the polynomial model in [4]
· SEM, EVM and other assumptions refer to WF [1] [2]
In this contribution, the simulation results are conduct by using SystemVue. The simulation link as shown in Figure 1;

[image: ]
Figure 1 NR Uplink transmitter link for MPR simulation
Figure 2 shows the PA calibration @Pout =23 dBm for 100RB QPSK DFT-s-OFDM (15KHz SCS) signal, the MPR value for QPSK is around 0dB for 100RB (DFT-s-OFDM). 


[image: cid:image001.png@01D3386C.419D07F0]
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure 2 the MPR value for QPSK is around 0dB for 100RB (DFT-s-OFDM)@Pout =23dBm
The following table shows the preliminary MPR simulation results for sub 6GHz (DFT-S-OFDM). By changing the power of PA back off, the MPR value can meet assumptions including EVM, ALCR and SEM for 16QAM, 64QAM. We will provide further simulation results for CP-OFDM, 256QAM and HPUE in follow-up meetings.

	[bookmark: _GoBack]Waveform 
	BW
(MHz)
	Modulation
	SCS
(KHz)
	MPR
Full Channel 

	DFT-s-OFDM 
	20
	QPSK
	15
	0

	DFT-s-OFDM 
	20
	16QAM
	15
	0.45

	DFT-s-OFDM 
	20
	64QAM
	15
	0.7

	DFT-s-OFDM 
	40
	QPSK
	30
	0

	DFT-s-OFDM 
	40
	16QAM
	30
	0.445

	DFT-s-OFDM 
	40
	64QAM
	30
	0.648

	DFT-s-OFDM 
	80
	QPSK
	60
	0

	DFT-s-OFDM 
	80
	16QAM
	60
	0.445

	DFT-s-OFDM 
	80
	64QAM
	60
	0.56



Table 1 MPR simulation results for DFT-s-OFDM
From the perspective of operators, we focus on the network and UE coverage performance. Based on the analysis of the above, we suggest that the PA calibration point is based on No MPR allowed for 100 RB QPSK DFT-s-OFDM (15KHz SCS) signal.

Proposal 1: PA calibration point is based on No MPR allowed for 100 RB QPSK DFT-s-OFDM (15 KHz SCS) signal.

3.      Conclusion
In this contribution, we provide our proposal on MPR PA calibration point. 
Proposal 1: PA calibration point is based on No MPR allowed for 100 RB QPSK DFT-s-OFDM (15 KHz SCS) signal.
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