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1 Background

In this contribution we provide MPR and A-MPR simulations in accordance with the way forward in [1]. The simulations are based in a 2 GHz PA calibrated for the same nominal output power (+23 dBm) at the antenna port as that agreed for Band 46. It is recognised that the operating frequency is significantly different. The simulations are based on a PA configured for UTRA_ACLR1 = 33 dBc (and EUTRA_ACLR1 = 30 dBc) at +23 dBm output power with IQ image = 25 dB and an LO suppression of 25 dBc. The bandwidth is 20 MHz (if not otherwise stated) and with resource allocations in accordance with 36.213 clause 8.1.4. 
The A-MPR results are relevant for Europe (ETSI), Japan, the US (FCC) and Korea (see [2] for requirements). The spurious emissions requirements for these regions are included in the proposed CR [3].

2 MPR

MPR is allowed for meeting the ACLR1 = 30 dBm, the general spectrum emissions mask (same as the LTE SEM) and the EVM requirements. In Figure 1, Figure 2, Figure 3 we show the results for QPSK, 16QAM and 64QAM modulation, respectively. The EVM assumed for the PA is 17.5%, 12.5% and 4% for QPSK, 16QAM and 64QAM modulation, respectively. We observe that the backoff needed for compliance with the unwanted emissions is almost the same for all modulations, but that the EVM is dimensioning for 64QAM. 
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Figure 1: MPR for QPSK (EVM = 17.5%).
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Figure 2: MPR for 16QAM (EVM = 12.5%).
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Figure 3: MPR for 64QAM (EVM = 4%).
For information we show in Figure 4 the results for 256QAM with EVM = 3.5% for the PA (MPR would be higher with a smaller EVM budget for the PA).
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Figure 4: MPR for 256QAM (EVM = 3.5%).
For the following results, the EVM for the PA is assumed to be 8% for 64QAM modulation.
3 Additional spurious emissions requirements

3.1 Europe (ETSI)
The total power backoff needed for compliance with the -30 dBm/MHz spurious emissions requirements are shown in Figure 5 and Figure 6 for QPSK and 64QAM, respectively. The result for the outermost channel are indicated by ‘mask1’ and for the next adjacent 20 MHz channel by ‘mask2’. The “number of contiguous resource blocks” on the abscissa in the figures refer to the parameter L in clause 8.1.4 of 36.213 and the number of consecutive RBs for the additional waveforms in Table 8.1.4-1.
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Figure 5: power backoff for QPSK (Europe)
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Figure 6: power backoff for 64QAM (Europe)

3.2 Japan
The spurious emission requirements for Japan are summarised in Table 1.
Table 1: spurious emission requirements for Japan
	
	Frequency range
	Protected range
	Emission limit (dBm/MHz)

	Frequency range1
	5150 – 5250 MHz
	5135 – 5142 MHz
	-26

	
	
	5142 – 5150 MHz
	-18

	
	
	5250 – 5260 MHz
	-10 – 0.8*(f – 5250)

	
	
	5260 – 5267 MHz
	-18 – 1.2*(f – 5260)

	
	
	5267 – 5365 MHz
	-26

	Frequency range2
	5250 – 5350 MHz
	5135 – 5233 MHz
	-26

	
	
	5233 – 5240 MHz
	-26 + 1.1(f – 5233) 

	
	
	5240 – 5250 MHz
	-18 + 0.8(f – 5240)

	
	
	5350 – 5365 MHz
	-26

	Frequency range3
	5470 – 5725 MHz
	5455 – 5460 MHz
	-26

	
	
	5460 – 5470 MHz
	-19

	
	
	5725 - 5740 MHz
	-19

	
	
	5740 – 5745 MHz
	-26


The total power backoff needed for compliance with the spurious emissions requirements in Table 1 are shown in Figure 7 and Figure 8 for QPSK and 64QAM, respectively. 
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Figure 7: power backoff for QPSK (Japan)
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Figure 8: power backoff for 64QAM (Japan)
3.3 US (FCC limits)

The total power backoff needed for compliance with th FCC spurious emissions requirements are shown in Figure 9 and Figure 10 for QPSK and 64QAM, respectively. The legends denote the results in accordance with
1. mask 1: for 5470 – 5725 MHz with a -41dBm/MHz limit in 5350-5460 MHz and -27dBm/MHz in 5460-5470 MHz for the outermost channel with Fc = 5480 MHz;
2. mask 2: for 5150 – 5250 MHz with a -41dBm/MHz limit for the outermost channel;
3. mask 3: same as mask 1 but for the next adjacent channel with Fc = 5500 MHz (30 MHz from the lower sub-band edge.
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Figure 9: power backoff for QPSK (US)
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Figure 10: power backoff for 64QAM (US)
3.4 Korea

The total power backoff needed for compliance with the -27 dBm/MHz spurious emissions requirements are shown in Figure 11 and Figure 12 for QPSK and 64QAM, respectively. The results are relevant for the outermost channel in the respective sub-band (see [2]).
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Figure 11: power backoff for QPSK (Korea)
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Figure 12: power backoff for 64QAM (Korea)
4 MPR for the 10 MHz bandwidth
The 10 MHz channel bandwidth may be used in the freqency range above 5725 MHz. In Figure 13, Figure 14, Figure 15 we show the backoff needed to meet the ACLR and LTE SEM (10 MHz) for QPSK, 16QAM and 64QAM modulation, respectively. 
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Figure 13: MPR for QPSK (EVM = 17.5%) and 10 MHz channel bandwidth.
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Figure 14: MPR for 16QAM (EVM = 12.5%) and 10 MHz channel bandwidth.
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Figure 15: MPR for 64QAM (EVM = 4%) and 10 MHz channel bandwidth
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