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1	Introduction
The PC2 A-MPR for NS_05 was agreed in RAN4#102-e [1] along with A-MPR for several other NS. During the discussions, concerns were raised whether the large A-MPR values (e.g. >10 dB) had been cross-checked against 2 or 3 sets of PA supply voltages. As a result, square brackets were added to such A-MPR values, awaiting for further confirmation. In the following, we provide some preliminary results from our investigations.
2	Discussion
In [2] we shared our A-MPR simulation results for NS_05, where the PA model was calibrated as per the conditions in [3]. For example, the PA model is configured to achieve 1dB MPR for the 100RB DFT-s-OFDM QPSK waveform. Under the fixed bias condition, the PA’s linearity could improve continuously with the increase of power back-off. However, for practical PA implementations employing APT or ET, the supply voltage may reduce when the output power decreases. Hence the PA linearity may not improve or even become worse.
Figure 1 shows an example performance of ACLR vs MPR for a PA model (under fixed bias) and an actual APT PA. It can be seen that for the PA model, the ACLR increases with the back-off when MPR > 10 dB; while for the real PA the ACLR actually deteriorates slightly.
[image: ]
Figure 1: Illustration of ACLR vs MPR for a PA model (fixed bias) and an actual APT PA.

Further spectral emission measurements were performed on the APT PA against the emission requirements mandated by NS_05. The waveform used is 10MHz DFT-s-OFDM QPSK, which corresponds to the Region A of the A-MPR table having the A-MPR value of A1=13dB.
Figure 2 shows the spectral emission measurements for both the PA model (fixed bias) and the actual APT PA. It can be seen that for the actual PA, the power of the out-of-band emission decreases at much lower rate than that of the PA model. As a result, the PA model can meet the NS_05 requirement of -41dBm/300kHz at A-MPR=13 dB, while the actual PA fails to meet the target. An additional back-off of about 1.5 dB is needed.
[image: ]
Figure 2: Illustration of the NS_05 spectral emission for a PA model (fixed bias) and an actual APT PA.
3	Conclusion
Based on our investigation, it’s found that:
Observation 1: The A-MPR requirements based on simulation results using fixed-bias PA models are over-optimistic for practical PA implementations employing APT or ET.
Hence we propose:
Proposal 1: Add 2 dB extra margin to the NS_05 PC2 A-MPR value A1 as shown below.
Table 6.2.3.4-12: A-MPR for NS_05 and NS_05U (Power Class 2)
	Modulation/Waveform
	A1 (dB)
	A2 (dB)
	A3 (dB)

	
	Outer/Inner
	Outer/Inner
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [153]
	≤ 6
	≤ 6.5
	≤ 2

	
	QPSK
	≤ [153]
	≤ 6
	≤ 7
	≤ 2

	
	16 QAM
	≤ [153]
	≤ 6
	≤ 8.5
	≤ 2

	
	64 QAM
	≤ [154]
	≤ 6
	≤ 9
	≤ 2

	
	256 QAM
	≤ [15]
	≤ 6
	≤ 9.5
	

	CP-OFDM
	QPSK
	≤ [153]
	≤ 6
	≤ 10
	≤ 4

	
	16 QAM
	≤ [153]
	≤ 6
	≤ 10
	≤ 4

	
	64 QAM
	≤ [164]
	≤ 6
	≤ 10
	≤ 4

	
	256 QAM
	≤ [16]
	
	≤ 10
	

	NOTE 1:	Void
NOTE 2:	Void
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