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Introduction
We present in this document our initial evaluation result for the MPR of the multiple carrier operation 10+10MHz. The considered modulation order are QPSK, 16QAM (re-evaluating the existing MPR value in square brackets [1]), and 64QAM (new feature in R15).
It is important to keep in mind that the presented results do not take into account any IBE requirement since the exact requirement is still under discussion (see our companion contribution in [2]). 
Simulation Setting
The setting is based on Annex of [3] with the following modifications:
· We do not consider CA U-ACLR requirements, as the corresponding U-ACLR is not considered for V2X single carrier.
· Channel spacing: we consider a fixed channel spacing of 10MHz instead of the CA nominal channel spacing of 9.9MHz. We think this is a more appropriate setting for V2X.
· PA model: we use two different models, one corresponding to a very good PA, and the other is a slightly worse one.
· We do not consider IBE requirement. This will make the result with 2 narrow RB allocations at the inner part of the aggregated bandwidth to be more optimistic since their IMD product will fall into the in band region and is not capture in this simulation. For the waveforms with 2 narrow RB allocations at the outer part of the aggregated bandwidth their MPR is expected to be the highest since their IMD product will create peaks in the SEM region.
· Modulation orders: we consider both QPSK, 16QAM and 64QAM. While only the result for 64QAM is necessary for R15 work, we do want to double check the result for QPSK and 16QAM. The reason is that we see a big gap between the current MPR requirement for V2X in this case and the corresponding CA requirement. Indeed, the LTE CA requirement is (for the case of non contiguous RB allocation)
For intra-band contiguous carrier aggregation bandwidth class B with non-contiguous resource allocation, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1 is specified as follows 
MPR = CEIL { MA, 0.5}
Where MA is defined as follows for QPSK, 16 QAM and 64 QAM

MA =	10.5 – 17.5A			; 0 ≤ A < 0.2
8.5 – 7.5A 			; 0.2 ≤ A < 0.6
5.5 – 2.5A 			; 0.6 ≤ A ≤ 1

While the V2X requirement is
For intra-band contiguous multi-carrier operation the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2G.1-2 due to higher order modulation is specified in Table 6.2.3G.1-2. In case the modulation format is different on different component carriers then the MPR is determined by the rules applied to higher order of those modulations. 
Table 6.2.3G.1-2: Maximum Power Reduction (MPR) for Power Class 3
	Modulation
	50 RB + 50 RB
	50 RB + 100 RB
	100 RB + 100 RB
	MPR (dB)

	QPSK
	-
	N/A
	N/A
	≤ [3]

	16 QAM
	-
	N/A
	N/A
	≤ [3]


We see that for LTE CA, a 5+5RB allocations on 10+10MHz require CEIL{10.5 – 1.75, 0.5} = 9dB of MPR, while the current result for V2X is just 3dB. It is quite counter intuitive since V2X waveform is expected to have more PAPR than LTE CA waveform due to the fact more DFT cluster is used.
Observation 1: There is a big gap between LTE CA MPR requirement and the existing V2X requirement. Simulation for QPSK and 16QAM need to be redo to double check.
Simulation Result
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Figure 1. MPR for QPSK
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Figure 2. MPR for 16QAM
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Figure 3. MPR for 64QAM

PA 2
[image: ] 
Figure 4. MPR for QPSK
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Figure 5. MPR for 16QAM
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Figure 6. MPR for 64QAM

Observations and Proposals
Albeit our results are only preliminary, the following observation can be drawn.
Observation 2: the simulation result show similar trend to the existing LTE CA requirement.
Proposal 1: Company to re-evaluate MPR results for V2X multiple carrier operation case and revise the existing requirements.
Observation 3: the simulation result show similar result for different modulation order from QPSK, 16QAM to 64QAM.

Conclusion
Observation 1: There is a big gap between LTE CA MPR requirement and the existing V2X requirement. Simulation for QPSK and 16QAM need to be redone to double check.
Observation 2: the simulation result show similar trend to the existing LTE CA requirement.
Proposal 1: Company to re-evaluate MPR results for V2X multiple carrier operation case and revise the existing requirements.
Observation 3: the simulation result show similar result for different modulation order from QPSK, 16QAM to 64QAM.
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