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1. Introduction
In RAN4#76bis, there were several contributions on handling MPR for Rel-13 MTC. Most of them proposed to apply the currently specified MPR to Rel-13 MTC as well. In the end, the way forward was approved to revisit if this way just reusing the existing requirements was really appropriate from technical point of view [1]. In this contribution, we share our view on the MPR for Rel-13 MTC. 

As a result, we propose no MPR is necessary for this Rel-13 MTC at least for 10, 15, 20 MHz channel bandwidth regardless of the number RBs and the position. Notice that in this contribution, we focus on handling MPR for 5, 10, 15 and 20 MHz channel bandwidths.
2. Overview on MPR analysis 
In our understanding, MPR was originally introduced to satisfy the following requirements with reasonable linearity for power amplifier. Notice that although in the past the impact on EVM was also evaluated, it seems that EVM did not become the bottleneck in any conditions.

· Spectrum Emission Mask(SEM)

· Adjacent Channel Leakage Ratio(ACLR)
We understand that the level of challenge to satisfy SEM or ACLR with the same output power becomes different according to conditions such as the number of RBs, its position, the order of modulation and system bandwidth. The currently specified MPR, however, has the same threshold (the number of RBs) applicable to each modulation within the same channel bandwidth as shown in the Figure 2-1. For these reasons, we raised a question about reusing the existing MPR as it is since there is a possibility for these thresholds to be rounded for simplicity. Moreover, this Rel-13 MTC has a retuning function so that we have considered that this function mitigate the impact on MPR.
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Threshold of the number of RBs is the same across the modulation if
the channel bandwidth is the same.
- One question is raised that some of values were rounded?.





Figure 2-1: currently specified MPR 
2.1. MPR for QPSK
Since the number of RBs is limited to up to 6 RBs for Rel-13 MTC, no MPR is necessary for 5, 10, 15 and 20 MHz channel bandwidth, respectively regardless of the thresholds were rounded or retuning.

· Proposal 1: MPR for QPSK for 5, 10, 15 and 20 MHz channel bandwidth 

· No MPR is necessary 

2.2. MPR for 16QAM

If we follow the current requirements, MPR of 1 dB for 16QAM is applicable regardless of the number of RBs for any channel bandwidths. The following Table 2.2-1 was referred to from the contribution of [2] where it elaborates how these thresholds were derived. Note that in the Table, we can ignore ACLR2, WACLR2 and SEM+ Part 22. 
 Table 2.2-1  16-QAM MPR=1dB Breakpoints from [2]

	System BW (MHz)
	EVM 12.5% 
	ACLR1 30dB
	ACLR2 43dB
	WACLR1 33dB
	WACLR2 36dB
	WACLR2 43dB
	SEM
	SEM + Part 22

	1.4
	No
	4
	No
	No
	No
	No
	No
	TBD

	3
	No
	3
	No
	6
	No
	No
	3
	TBD

	5
	No
	6
	No
	6
	No
	No
	3
	TBD

	10
	No
	12
	No
	10
	No
	0
	3
	TBD

	15
	No
	20
	No
	12
	54
	0
	0
	TBD

	20
	No
	27
	No
	16
	60
	0
	0
	TBD


2.2.1. 5 MHz channel bandwidth
Seemingly, it seems the bottleneck is SEM since even if the number of RBs is three, SEM cannot be satisfied. This Rel-13 MTC, however, has a specific power class of 20 dBm is available so that if the ACLR is maintained, the SEM can be met even without additional power back off. Thus, in this case, the point is whether we allow one dB MPR for the case the number of RBs is 6.

One way is allowing one dB MPR by considering that an implementation for Rel-13 MTC itself not available yet. The other way would be no MPR since the discussion was conducted eight years ago so that the technology based on LTE has already become quite popular.  The conclusion is for further study. We, however, can conclude that no MPR is necessary for at least the number of RBs to be up to five.

· Proposal 2: MPR for 16QAM for 5 MHz channel bandwidth, 

· No MPR is necessary for up to five RBs. 
· It is FFS on whether one dB MPR is allowed or not for the number of RBs to be six.

2.2.2. 10, 15 and 20 MHz channel bandwidth

From ALCR perspective, it seems WACLR1 would be a bottleneck among ALCRs. MPR is, however, not required for these channel bandwidths since we can see the following data.

· For 10 MHz channel bandwidth, 10 RBs is the breakpoint.

· For 15 MHz channel bandwidth, 12 RBs is the breakpoint.

· For 20 MHz channel bandwidth, 16 RBNs is the breakpoint.

From SEM perspective, as mentioned in the sub-section 2.2.1, the output power is lower by 3 dB compared to that for Power class 3. If the same ACLR is kept, no MPR is required to meet SEM since SEM is defined with the absolute values and the 3 dB lower output power can provide more margins to satisfy it.

· Proposal 3: MPR for 16QAM for 10, 15 and 20 MHz channel bandwidth, 

· No MPR is necessary.
3. Conclusion
In this contribution, we further discussed how to define MPR for 5, 10, 15 and 20 MHz channel bandwidth, respectively. As a result, even without consideration of retuning, the following proposals are derived.

· Proposal 1: MPR for QPSK for 5, 10, 15 and 20 MHz channel bandwidth 

· No MPR is necessary 

· Proposal 2: MPR for 16QAM for 5 MHz channel bandwidth, 

· No MPR is necessary for up to five RBs. 
· It is FFS on whether one dB MPR is allowed or not for the number of RBs to be six.

· Proposal 3: MPR for 16QAM for 10, 15 and 20 MHz channel bandwidth, 

· No MPR is necessary.
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