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1 Introduction
In RAN4#77 AH meeting a way forward was agreed on the RF requirements for eMTC [1]. According to the WF in [1]:

· 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
In this contribution we follow the proposed WF to specify the RF requirements for eMTC.
2 Discussion

In [1], it was agreed that the existing emission tables will be used for eMTC UE. Table below from 36.101, shows the emission requirements for different system bandwidths.
Table 6.6.2.1.1-1: General E-UTRA spectrum emission mask 

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


Also it was agreed that for each system bandwidth, the guard band depends on the system BW, which means that in the following discussion we use guard bands corresponding to different system bandwidths.

In the following, we look at the emission for eMTC against the existing emission requirements. Also in the following simulations we have assumed legacy PA models. Using the existing spectral emission mask and assuming legacy PA model we can compare the spectrum of eMTC with different allocations against the mask. Figure 1 shows as an example 6PRB allocations at the edge of transmission bandwidth in a 5MHz system with maximum UE power of 23dBm, i.e., no MPR is used.
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Figure 1 Spectrum of eMTC UE at the edge of 5MHz system bandwidth, using legacy PA
As the figure shows for this allocation at the channel edge there is no need for MPR. Similar simulations were performed for other system bandwidths and 6PRB and lower allocations, and the results are summarized in the table below. With a legacy PA model, no MPR is required from 23 dBm for any BW larger than 1.4 MHz with QPSK modulation. For 16 QAM, there is almost no MPR needed due to ACLR, but to meet the spectrum emission mask requirements for some allocations we need some MPR as shown in the table.

Table 1: Maximum Power Reduction (MPR) assuming legacy PA models
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

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

	QPSK
	>5
	-
	-
	-
	-
	-
	≤ 1

	QPSK
	-
	-
	-
	-
	-
	-
	-

	16 QAM
	≤ 5
	>1
	>2
	>4
	-
	-
	≤ 1

	16QAM
	>5
	-
	-
	-
	-
	-
	≤ 2


However in [2] the MPR requirements for 1.4MHz system bandwidth based on a relaxed PA model for eMTC was specified. Simulations have been performed with the PA model and have been re-tuned to produce emission results according to the current agreements for 1.4 MHz bandwidth, i.e., 1 dB MPR for 2-5 RBs and 2 dB MPR for 6 RBs with QPSK modulation. Figure 2 shows the spectrum of eMTC with different allocations in 5MHz system bandwidth using the de-tuned PA
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Figure 2 Spectrum of eMTC UE at the edge of 5MHz system bandwidth, using de-tuned PA
This PA model can be expected to produce more conservative results than a dedicated PA designed for MTC applications, since it operates outside the range that it is originally designed for. In particular, the spectral regrowth at 23 dBm output power is extensive and causes large emissions for all but the single RB allocation. The results in the table below are obtained considering both ACLR and spectrum emission mask.
Table 2: Maximum Power Reduction (MPR) with relaxation due to new PA model
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

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

	QPSK
	>2
	>1
	>1
	>3
	-
	-
	≤ 1

	QPSK
	>5
	>4
	-
	-
	-
	-
	≤ 2

	16 QAM
	≤ 2
	>1
	>1
	>3
	>4
	-
	≤ 1

	16QAM
	>2
	>3
	>2
	>5
	-
	-
	≤ 2


3 Conclusions

In this contribution transmitter requirements for Rel-13 LC/CE MTC was discussed and it was proposed to use the following table for MPR requirements
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

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

	QPSK
	>2
	>1
	>1
	>3
	-
	-
	≤ 1

	QPSK
	>5
	>4
	-
	-
	-
	-
	≤ 2

	16 QAM
	≤ 2
	>1
	>1
	>3
	>4
	-
	≤ 1

	16QAM
	>2
	>3
	>2
	>5
	-
	-
	≤ 2
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