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1. Overall Description:

RAN4 would like to thank RAN1 for the LS on Multiple Access Scheme for D2D in R1-134886. As requested in the LS, RAN4 has concluded on the following information comparing SC-FDMA and OFDMA for contiguous RB allocations.
1.1 UE transmitter performance

Cubic metric (CM) and PAPR (99.9%) for OFDM and SC-FDM are listed in Table 1.
Table 1: CM and PAPR for SC-FDM and OFDM
	
	CM (in dB) 
	PAPR (99.9%) (in dB) 

	
	1 RB allocated
	Fully allocated
	Avg. over all RB allocations
	1 RB allocated
	Fully allocated
	Avg. over all RB allocations

	OFDMz
	QPSK
	3.7
	4.0
	3.9
	7.9
	8.4
	8.3

	
	16QAM
	3.8
	4.0
	4.0
	8.1
	8.4
	8.3

	SC-FDM
	QPSK
	1.2
	1.2
	1.2
	5.7
	5.8
	5.8

	
	16QAM
	2.1
	2.1
	2.1
	6.5
	6.5
	6.5


The following observations are made for UE transmitter performance:

· CM and PAPR (99.9%) of OFDM are significantly higher than SC-FDM, even for narrowband waveforms.

· Higher CM of OFDM necessitates PA de-rating (lowering the maximum output power) by approximately [2.5, 2.8]dB for QPSK, and [1.7, 1.9]dB for 16QAM modulation, depending on the number of RBs allocated. 

· PA de-rating for OFDM leads to:

· Loss in coverage: can be significant for D2D, and can be further quantified in RAN1.

· Higher power consumption: can be important for D2D operations, e.g., broadcast transmissions and discovery.

· Higher CM of OFDM compared to SC-FDM results in higher EVM and IBE on average for the same PA operating point.

1.2 UE receiver performance

The following observations are made for UE receiver performance:

· Implementation margin (IM) due to receiver impairments (non-ideal filtering, non-ideal AGC, fixed point loss, etc.) can be assumed to be the same between OFDMA and SC-FDMA receiver.

· When receiving a single dominant D2D signal, the ADC SQNR/EVM performance for SC-FDMA is better than OFDMA due to reduced PAPR for SC-FDM.
· Demodulation complexity for SC-FDMA is expected to be only marginally higher than OFDMA. 

2. Actions:

To RAN1:
ACTION: 
RAN4 respectfully asks RAN1 take the above information into consideration.
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