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1. Introduction
[bookmark: OLE_LINK13]In this contribution, we propose to add TP on A-MPR evaluation results for B254 Cat. NB1/NB2.
----- TP starts ----
[bookmark: OLE_LINK12][bookmark: _Ref101774927]6.2.3 Evaluation and simulation
6.2.3.1 Evaluation and simulation on Cat. M1
The 3GPP emission mask for the 1.4MHz channel is generally either the same or stricter comparing to the ETSI or FCC requirements, and there is one case for the ETSI in-band emission mask for the 1618.25-1626.5MHz range where the ETSI mask is stricter. To check whether existing MPR requirements still apply, we conduct a set of simulation cases with the 1.4MHz LTE channel placed in different locations. The common simulation parameters are as follows:
-	Tx power: PC3 +23dBm
-	Modulation: DFT-s-OFDM QPSK
-	LO placement: always in the centre of the carrier
-	Regulations: ETSI and FCC
As for the actual channel configurations, Figure 6.2.3.1-1 below shows three 1.4MHz channel with centre frequencies of 1610.7MHz, 1618.95MHz and 1625.8MHz.
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Figure 6.2.3.1-1: Considered channels for power back-off simulations.
Figure 6.2.3.1-2 below captures summary of the power back-off needed for the LTE MTC 1.4MHz channel placed right at the lower edge of the NTN L-/S-band:
-	For most cases no power back-off is needed at all. Even when a single RB is scheduled at the lower-most edge of the channel resulting in the highest PSD, still no power back-off is required.
-	There are only two cases when power back-off is applied, when 5 and 6 RBs are scheduled. Still power back-off values are quite marginal, 0.2dB, and are within the existing MPR allowances (see Appendix A).
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Figure 6.2.3.1-2: Power back-off values for the 1.4MHz channel at Fc=1610.7MHz.

Figure 6.2.3.1-3 below captures summary of the power back-off needed for the LTE MTC 1.4MHz channel placed in the second ETSI sub-range of 1618.25-1626.5MHz:
-	The main conclusion is that while a UE might need some power back-off to meet emission requirements, it is needed only for 5-6 RBs and the maximum value does not exceed 0.3dB, which is still within existing MPR requirements (see Appendix A).
-	It does not matter much whether the 1.4MHz channel is at the lower or the upper edge of the second ETSI sub-range. While there are out-of-band emission requirements for frequencies above 1628.5MHz, they do not have any discernible impact on the power back-off values.
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Figure 6.2.3.1-3: Power back-off values for the 1.4MHz channel at Fc=1618.95 and Fc=1625.8MHz.

Based on these observations our preliminary view is that no additional maximum power reduction requirements are needed to meet existing FCC and ETSI requirements.

6.2.3.2 Evaluation and simulation on Cat. NB1/NB2
For A-MPR for category NB1/NB2, simulations where a QPSK signal with different allocations including 3 tones, 6 tones and 12 tones is generated and passed to a typical PC3 power amplifier. And LO is set to the center of the carrier. The simulation results are shown in the following figures.
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(a) 3-tone [0-2] allocation, FCC  No A-MPR is required
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(b) 3-tone [0-2] allocation, ETSI, Fc = 1610 – 1618.25 MHz  A-MPR = 0.7dB
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(c) 3-tone [0-2] allocation, ETSI, Fc = 1618.25 – 1626.5 MHz  A-MPR = 1.5 dB

Fig. 6.2.3.2-1, MPR simulation results wth 3-tone allocation for FCC and ETSI requirements.
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(a) 6-tone [0-6] allocation, FCC  No A-MPR is required 
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(b) 6-tone [0-5] allocation, ETSI, Fc = 1610 – 1618.25 MHz  A-MPR = 0
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(c) 6-tone [0-5] allocation, ETSI, Fc = 1618.25 – 1626.5 MHz  A-MPR = 0.7dB
Fig. 6.2.3.2-2, MPR simulation results wth 6-tone allocation for FCC and ETSI requirements.
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(a) FCC
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(b) ETSI, Fc = 1618.25 MHz – 1626.5 MHz
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(c) ETSI, Fc = 1610 MHz – 1618.25 MHz
Fig. 6.2.3.2-3, MPR simulation results wth 12-tone allocation for FCC and ETSI requirements.
The additional MPR is not required for FCC regulations.
The additional MPR are summarized in the tables below for ETSI regulations:
Table 6.2.3.2-1: A-MPR for NS_04N
	Modulation
	QPSK

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11

	A-MPR
	≤ 0.7 dB
	0.2 dB
	≤ 0.7 dB

	Tone positions for 6 Tones allocation
	0-5 and 6-11

	A-MPR
	0 dB
	0 dB

	Tone positions for 12 Tones allocation
	0-11

	A-MPR
	0 dB



Table 6.2.3.2-2: A-MPR for NS_05N
	Modulation
	QPSK

	Tone positions for 3 Tones allocation
	0-2
	3-5 and 6-8
	9-11

	A-MPR
	≤ 1.5 dB
	0.5 dB
	≤ 1.5 dB

	Tone positions for 6 Tones allocation
	0-5 and 6-11

	A-MPR
	≤ 0.7 dB
	≤ 0.7 dB

	Tone positions for 12 Tones allocation
	0-11

	A-MPR
	0 dB
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