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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
RAN1 are in the process of specifying sub-PRB transmission for efeMTC in Release-15. Sub-PRB transmission includes the options of 6-subcarrier QPSK, 3-subcarrier-QPSK and 2-subcarrier pi/2 BPSK transmission formats. These transmission formats have a lower PAPR than the minimum Release-14 format (12-subcarrier QPSK). The lower PAPR improves the power efficiency of the efeMTC PUSCH transmission.
Maximum power reduction (MPR) is defined relative to the maximum power that can be transmitted by the UE. Hence for efeMTC, the MPR should be defined relative to the maximum output power that the UE transmits at using 2-subcarrier pi/2 BPSK.
2. MPR
The MPR for NB-IoT is specified in Table 6.2.3F-1 of TS36.101 [4] as the power reduction for 3-tone, 6-tone and 12-tone transmissions relative to the maximum output power that is transmitted for a 1-tone pi/2 BPSK transmission. The relevant table is copied below:
Table 6.2.3F-1: Maximum Power Reduction (MPR) for UE category NB1 and NB2 Power Class 3 and 5
	Modulation
	QPSK

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

	MPR
	≤ 0.5 dB
	0 dB
	≤ 0.5 dB

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

	MPR
	≤ 1 dB
	≤ 1 dB

	Tone positions for 12 Tones allocation
	0-11

	MPR
	≤ 2 dB



For efeMTC, the analysis and proposed MPRs submitted in previous meetings for efeMTC are considered in the opposite way [2], [3]. The efeMTC MPR is being considered as the power reduction for 2-tone pi/2 BPSK, 3-tone and 6-tone QPSK relative to the power of a 12-tone QPSK transmission (see proposed table below from [2] - Table 1: note that that table defines MPRs for {2,3,6} tones and not for {3,6,12} tones):
[bookmark: _Ref514108504]Table 1 – Proposed table format for capturing MPR for efeMTC (from [2])
[image: ]
Given that maximum output power for a sub-PRB capable UE will be transmitted using 2-tone pi/2 BPSK, our view is that the MPR table for sub-PRB-capable efeMTC should have the same format as that for NB-IoT. 
There should be consistency to the MPR definitions for NB-IoT and efeMTC. 
Furthermore, given that the PAPR properties of 2-tone pi/2 BPSK transmission in efeMTC are similar to those of single-tone pi/2 BPSK in NB-IoT, as per RAN1 discussions, we propose that a working assumption for the MPR values for efeMTC is that they are the same as those for NB-IoT. Hence the proposed MPR table for efeMTC is as shown in Table 2.
[bookmark: _Ref514109062]Table 2 – Proposed Maximum Power Reduction (MPR) for UE category M1 and M2 Power Class 3 and 5 with sub-PRB capability
	Modulation
	QPSK

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

	MPR
	≤ 0.5 dB
	0 dB
	≤ 0.5 dB

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

	MPR
	≤ 1 dB
	≤ 1 dB

	Tone positions for 12 Tones allocation
	0-11

	MPR
	≤ 2 dB



Proposal: The efeMTC MPR values for a sub-PRB capable UE are defined relative to the maximum output power transmitted in a 2-subcarrier pi/2 BPSK transmission.
 
3. Conclusion
This document has considered the MPR for sub-PRB PUSCH capable efeMTC UEs and makes the following proposal: 
Proposal: The efeMTC MPR values for a sub-PRB capable UE are defined relative to the maximum output power transmitted in a 2-subcarrier pi/2 BPSK transmission. 
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