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1
Introduction
In NB-IoT Ad-Hoc NB-Iot WF for eMTC RF requirements was endorsed [1]. In this contribution we present simulation results of A-MPR study for eMTC devices on Band 13, when NS_07 is signalled in the cell.
Way forward for eMTC emission requirements

· eMTC UE ability to meet all emission requirements (e.g. SEM, ACLR, spurious emission, in-band emission) will be checked for the next meeting
· For each system BW per band supported for eMTC:
· Study MPR against requirements as defined with respect to each system BW, for the edge RB position
· The guard band depends on the system BW
· Study A-MPR based on the outcome of MPR results
· No new emission table will be written for eMTC UE.
· Companies are encouraged to submit simulation results for the Power Class 3 and Power Class 5 UE in order to evaluate MPR and A-MPR
2
Discussion

In this study, we took the agreed eMTC MPR values, and used those as baseline to achieve ACLR, general emission mask, and the NS_06/07 SEM. The MPR used is shown in the following two tables [2]:

Table 6.2.3E-1: Maximum Power Reduction (MPR) for Power Class 3 

	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	QPSK
	>2
	>2
	>1
	>4
	-
	-
	≤ 1

	QPSK
	>5
	>5
	-
	-
	-
	-
	≤ 2

	16 QAM
	≤ 2
	≤ 2
	>1
	>3
	-
	-
	≤ 1

	16QAM
	>2
	>2
	>3
	>5
	-
	-
	≤ 2



Table 6.2.3E-2: Maximum Power Reduction (MPR) for Power Class 5 

	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4
MHz
	3.0
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	QPSK
	>2
	>2
	
>3
	>5
	-
	-
	≤ 1

	QPSK
	>5
	>5
	-
	-
	-
	-
	≤ 2

	16 QAM
	≤ 2
	≤ 2
	>3
	>5
	-
	-
	≤ 1

	16QAM
	>2
	>2
	>5
	-
	-
	-
	≤ 2


For NS_07, an additional SEM is provided to protect adjacent Public Safety systems:
Table 6.6.3.3.2-1: Additional requirements 

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	10 MHz
	

	769 ≤ f ≤ 775
	-57
	6.25 kHz

	NOTE:
The emissions measurement shall be sufficiently power averaged to ensure standard standard deviation < 0.5 dB.



As the guard band from Band 13 edge to the protected frequency range is only 2 MHz, no UE duplex filter selectivity was assumed.
Used PA model was based on CMOS PA, which could be a likely eMTC implementation due to cost. The same model was used for both power class 3 and 5 but it was model was calibrated differently for both cases. PA calibration point was set so that UE just meets the linearity requiremetns with standard 1.4 MHz carrier (i.e. also system BW was 1.4 MHz).
We have simulated the required A-MPR for the UE meet the additional SEM, when the eMTC uplink is placed at the lower edge of the Band 13 system carrier, i.e. RB indexes starting at index 0. Additionally, we have simulated the start RB index, which does no longer need A-MPR for the eMTC transmissions. Only contiguous allocations were simulated.

The spectrum emissions for one case (10 MHz system BW, 6RB eMTC transmission at channel edge) are shown in the figure. Baseline MPR is 1 dB, and to reach the NS_07 additional SEM, 2 dB A-MPR is sufficient.
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Figure 1: Example spectrum emissions for Band 13 eMTC

The full set of results is listed in the following table.

Table 1: Required MPR + A-MPR for eMTC UE to meet NS_07 additional SEM

	
	Power Class 3
	Power Class 5

	
	QPSK
	16-QAM
	QPSK
	16-QAM

	
	System Bandwidth
	System Bandwidth

	RB_size
	5 MHz
	10 MHz
	5 MHz
	10 MHz
	5 MHz
	10 MHz
	5 MHz
	10 MHz

	6
	1+3
	1+2
	2+2
	2+2
	1+2
	1+1
	2+2
	1+2

	5
	1+2
	1+1
	2+1
	1+1
	1+1
	0+1
	1+1
	0+1

	4
	1+0
	0+0
	2+0
	1+0
	1+0
	0+0
	1+0
	0+0

	3
	1+0
	0+0
	1+0
	0+0
	0+0
	0+0
	0+0
	0+0

	2
	1+0
	0+0
	1+0
	0+0
	0+0
	0+0
	0+0
	0+0

	1
	0+0
	0+0
	0+0
	0+0
	0+0
	0+0
	0+0
	0+0


Additionally, the need for A-MPR was simulated, when the eMTC allocation is moved upwards in frequency, from the 5 MHz or 10 MHz system carrier lower edge. It was found that at RB start index 6, A-MPR was no longer necessary for any Power Class, RB size or subcarrier modulation.
The A-MPR table for eMTC devices under NS_07 is proposed:
Table 6.2.4-2E: A-MPR for ”NS_07” for Cat-M1

	System bandwidth [MHz]
	Parameters
	Region A

	5
	RBstart
	0 – 5

	
	LCRB [RBs]
	6
	5

	
	A-MPR [dB]
	≤ 3
	≤ 2

	10
	RBstart
	0 – 5

	
	LCRB [RBs]
	6
	5

	
	A-MPR [dB]
	≤ 2
	≤ 1


3 
Summary

In this contribution we present eMTC A-MPR study results for NS_07 used on Band 13. As general SEM, ACLR and spurious emissions are covered by baseline MPR, this study focused on the additional NS_07 SEM to protect adjacent Public Safety service.

The results indicate that when the eMTC uplink allocation uses any of the lowest 6 resource blocks of the Band 13 system carrier, up to 3 dB A-MPR may be required. An A-MPR table is proposed so that the amount of A-MPR is minimized.
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