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1 Introduction
A Rel-14 WI on ‘Further Enhanced MTC for LTE’ was approved at RAN#72 with core part completion due by March 2017 (RAN#75) and the RAN4 performance part by September 2017 (RAN#77) [1]. 

In this contribution we discuss MPR requirements for FeMTC UE.
2 Discussion

One of the objectives of the work item on further enhancements of MTC [1] is higher data rates, wehre it targets:

· Specify HARQ-ACK bundling in CE mode A in HD-FDD

· Larger maximum TBS

· Larger max. PDSCH/PUSCH channel bandwidth in connected mode at least in CE mode A in order to enhance support e.g. voice and audio streaming or other applications and scenarios

· Up to 10 DL HARQ processes in CE mode A in FD-FDD

RAN1 has agreed that [1]
· Bandwidth limited (BL) UE where the single larger maximum UE channel BW for PDSCH in RRC connected mode is 5MHz

· Non bandwidth limited non-BL UE where the larger maximum UE channel BW for PUSCH in RRC connected mode is 5MHz or 20MHz.
In RAN4#81 it was agreed that 
· Rel-14 MTC UE with bandwidth 5MHz should meet the emission requirements for each system bandwidth. The tests for emission requirements should be done in multiple locations of the system BW.
· MPR requirements for Rel-14 MTC UE with 5MHz bandwidth should be set independently for each system bandwidth.
· A-MPR for selected configurations should be studied. 

Based on the above agreements, there is no need to define new emission requirements for Rel-14 MTC UE, and the MPR should be defined based on the existing emission masks for the MTC UE. Table below shows the existing emission requirements for legacy UE.
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


Since the UE transmitter is tuned to the center of the device RF bandwidth i.e. 5MHz, the device can easily meet the out-of-band emission requirement of larger system bandwidth. 

In the following simulations are done to show the spectrum of 5MHz FeMTC UE in different system bandwidths against spectrum emission mask, where a legacy PA is used at the front-end of the UE transmitter.  
[image: image1.emf]-8 -6 -4 -2 0 2 4

x 10

6

-50

-40

-30

-20

-10

0

10

Frequency [Hz]

PSD [dBm/7.5kHz]

 

 

5  RB

10 RB

15 RB

20 RB

25 RB

SEM


Figure 1 Spectrum of 5MHz FeMTC UE with different allocations in a 5MHz system bandwidth with QPSK modulation
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Figure 2 Spectrum of 5MHz FeMTC UE with different allocations in a 10MHz system bandwidth with QPSK modulation
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Figure 3 Spectrum of 5MHz FeMTC UE with different allocations in a 15MHz system bandwidth with QPSK modulation
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Figure 4 Spectrum of 5MHz FeMTC UE with different allocations in a 20MHz system bandwidth with QPSK modulation
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Figure 5 Spectrum of 5MHz FeMTC UE with different allocations in a 5MHz system bandwidth with 16QAM modulation
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Figure 6 Spectrum of 5MHz FeMTC UE with different allocations in a 10MHz system bandwidth with 16QAM modulation
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Figure 7 Spectrum of 5MHz FeMTC UE with different allocations in a 15MHz system bandwidth with 16QAM modulation
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Figure 8 Spectrum of 5MHz FeMTC UE with different allocations in a 20MHz system bandwidth with 16QAMK modulation
Based on the figures the following MPR table is proposed for the Rel-14 FeMTC UE.
Proposal: it is proposed that the following table is used for MPR of 5MHz FeMTC UE

Table 1 Maximum power reduction for Rel-14 FeMTC with 5MHz bandwidth
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	QPSK
	> 8
	> 16
	-
	-
	≤ 1

	16 QAM
	> 8
	> 12
	> 20
	> 20
	≤ 1

	16QAM
	>16
	-
	-
	-
	≤ 2


3 Conclusions

In this contribution we presented RF simulations for spectrum emission of Rel-14 MTC with bandwidth limitations of 5MHz and proposed the following table for maximum power reduction of Rel-14 FeMTC with bandwidth 5MHz. 
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	QPSK
	> 8
	> 16
	-
	-
	≤ 1

	16 QAM
	> 8
	> 12
	> 20
	> 20
	≤ 1

	16QAM
	>16
	-
	-
	-
	≤ 2
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