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1. Additional results

Based on the discussion of the contribution R4-1712514 in the RAN4 meeting, the following results on link-level simulations are being provided. The simulation setup is as follows

	Parameter
	Value

	Code rate
	1/6 (Convolution code)

	PA Model
	Polynomial model, Saturation power 26 dBm

	SS Filter 
	1+D

	Filter knowledge at receiver
	Not known (transparent) 

	Receiver type
	MMSE 

	Channel Estimation
	DMRS: ZC filtered, real channel estimation, noise variance estimated

	Channel model
	AWGN

	
	TDL-C with different rms delay spread values

	Waveform 
	DFTS OFDM with pi/2 BPSK

	# of PRBs
	Variable


1.1. Link level simulation results for the AWGN channel

The link performance with  (1+D) spectrum shaping is shown in the next figures.
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Figure 1: BLER versus SNR for AWGN channel. 10 PRBs are used for simulation.
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Figure 2: BLER versus SNR for AWGN channel. 2 PRB's are used for simulation.
We observe that the maximum performance loss is about 0.6 dB in  case of 2 PRB’s and much more lower for the 10 PRB case. 

1.2. Link level simulation results for fading channel
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Figure 3: BLER versus SNR for TDL-C 300 ns channel.  2 PRBs are used for simulation.
From the above figure, we observe that the maximum performance loss is less than 0.6 dB.
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Figure 4: BLER versus SNR for TDL-C 1000ns channel.  10 PRB's are used for simulation

From the above figure, we observe that the maximum performance loss is less than 1.2 dB for the case of high delay spread. 

1.3. Summary
Observation 1: The performance loss is less than 0.6 dB for narrow BW allocations and less than 0.1 dB for wider RB allocations
Observation 2: Loss due to filtering is at most 0.6 dB using MMSE for low delay spread and 1.2 dB using MMSE for very-high delay spread
Conclusion-1: The pi/2 BPSK with transparent spectrum shaping provides up to 3.0 dB PA gain over QPSK (as per R4-1700533) and acceptable link losses resulting in a net coverage gain. 

Conclusion-2: RAN4 should set the EVM spectrum flatness parameters such that UE vendors can implement a transparent spectrum shaping filter while BS can use standard MMSE receiver.
