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1 Introduction

In RAN4#86bis, there was a proposal to reuse the NR FR2 single CC MPR values as defined in [1] for their intra-band contiguous CA counterparts having the same aggregated bandwidth [2]. However, the proposal was made without any supporting simulation or measurement data. Therefore, a way forward on FR2 intra-band contiguous UL CA was approved [3] to initiate the studies on PAPR difference between single CC and contiguous CA (CCA) which may have implication on MPR requirement difference.

In RAN4#87, a simulation data was provided in [4] to show the PAPR difference among various waveforms between single CC and 2CC CA. Based on the PAPR analysis, intra-band CA MPR was specified on the limited conditions. However, such condition is severe limitation in actual operation.
In this contribution, we propose to modify the limitation and finalize intra-band CA MPR in Rel-15.
2 Discussion
The below table is provided in [4].
Table 2-1 PAPR comparison between single CC and 2CC CA at 400 MHz aggregated BW
	2CC CA with each CC at 200 MHz

	CC1
	
	CC2
	
	CC1 PAPR (dB)
	CC2 PAPR (dB)
	CCA PAPR (dB)

	QPSK
	DFT-s-OFDM
	QPSK
	DFT-s-OFDM
	6.7
	6.7
	7.7

	64QAM
	DFT-s-OFDM
	QPSK
	DFT-s-OFDM
	7.7
	6.7
	8.0

	QPSK
	DFT-s-OFDM
	64QAM
	DFT-s-OFDM
	6.7
	7.7
	8.2

	64QAM
	DFT-s-OFDM
	64QAM
	DFT-s-OFDM
	7.7
	7.7
	8.4

	64QAM
	CP-OFDM
	QPSK
	DFT-s-OFDM
	9.6
	6.7
	8.9

	64QAM
	CP-OFDM
	64QAM
	DFT-s-OFDM
	9.6
	7.7
	9.1

	64QAM
	CP-OFDM
	64QAM
	CP-OFDM
	9.6
	9.6
	9.7

	Single CC at 400 MHz

	QPSK
	DFT-s-OFDM
	
	
	6.7
	
	

	64QAM
	DFT-s-OFDM
	
	
	7.7
	
	

	64QAM
	CP-OFDM
	
	
	9.6
	
	


Highlighted cells of the same color is a direct comparison of PAPR under the same waveform and modulation order. Based on the simulation results, we can draw up the following observations.

Observation 1: For both DFT-s-OFDM and CP-OFDM, PAPR is about the same between different channel bandwidth under the same waveform and modulation order.
Observation 2: For CP-OFDM, PAPR about the same between SC and CA where aggregated CBW of CA is the same as CBW of SC.
Since PAPR may have implication on MPR requirement for mmWave where major limiting criterion is EVM, the observations suggest that MPR for single CC can be reused for CA with modulation order, especially for CP-OFDM.
Proposal 1: For CP-OFDM, MPR for single CC is reused for intra-band contiguous CA with the same modulation order up to 800 MHz of aggregated CBW.
---------------------------------------[TS 38.101-2] ---------------------------------------
6.2A.2

UE maximum output power reduction for CA

For intra-band contiguous carrier aggregation, UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations. The allowed maximum power reduction (MPR) is defined in Table 6.2A.2-1. 
Table 6.2A.2-1 Maximum power reduction (MPR) for UE

	
	Aggregated channel bandwidth

	
	< 400MHz
	< 800MHz

	DFT-s-OFDM
	Pi/2 BPSK
	[5.0]
	[5.0]

	
	QPSK
	[5.0]
	[5.0]

	
	16 QAM
	[6.0]
	[6.0]

	
	64 QAM
	[8.5]
	[8.5]

	CP-OFDM
	QPSK
	5.0

	
	16 QAM
	6.0

	
	64 QAM
	8.5


-------------------------------------------------------------------------------------------------
Observation 3: For DFT-s-OFDM, PAPR for 2CC CA is 0.7 to 1 dB higher than that of single CC at 400MHz aggregated BW.

In the previous meeting, the MPR for CP-OFDM was reused as Intra-band CA MPR for DFT-s-OFDM, which is specified in the current spec, and thus these values shall be further analysis.

Proposal 2: For DFT-s-OFDM, intra-band CA MPR shall be further analysis. If alternative MPR values will not be proposed in this meeting, the SC MPR for 400 MHZ of CBW shall be reused to intra-band CA MPR up to 800 MHz of Aggregated CBW.
3 Conclusion
We summarise our proposals:

Observation 1: For both DFT-s-OFDM and CP-OFDM, PAPR is about the same between different channel bandwidth under the same waveform and modulation order.
Observation 2: For CP-OFDM, PAPR about the same between SC and CA where aggregated CBW of CA is the same as CBW of SC.

Observation 3: For DFT-s-OFDM, PAPR for 2CC CA is 0.7 to 1 dB higher than that of single CC at 400MHz aggregated BW.

Proposal 1: For CP-OFDM, MPR for single CC is reused for intra-band contiguous CA with the same modulation order up to 800 MHz of aggregated CBW.
Proposal 2: For DFT-s-OFDM, intra-band CA MPR shall be further analysis. If alternative MPR values will not be proposed in this meeting, the SC MPR for 400 MHZ of CBW shall be reused to intra-band CA MPR up to 800 MHz of Aggregated CBW.
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