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Introduction
In this paper, we provide link level simulation results for pi/2 BPSK based on the below parameter list in [1].
Recommended Parameter list
	Parameter
	Value

	Pulse shaping filter
	Filter configuration conforms to 38.101-1

	Channel model
	TDL-C300ns, TDL-A30, TDL-D30

	MCS
	0

	Waveform
	DFTS OFDM with pi/2 BPSK filtered by same filter as for Rel-16 DMRS

	# of DMRS symbols/slot
	2

	# of data symbols/slot
	12

	# of RBs
	[2, 4, 8, 16, 64]

	TX/RX configuration
	1TX/4RX

	BW
	100 MHz

	UE speed
	3 km/h

	SCS 
	30 kHz

	HARQ configuration
	No retransmissions


[bookmark: OLE_LINK5]Simulation results
In the RAN# 94e meeting, a LS was sent from RAN to RAN4. The agreements related to transparent spectral shaping were agreed as follows:
	Transparent spectral shaping
Agreements
· Both data and DMRS are filtered 
· The choice of filters is up to UE implementations and transparent to the network



 
[bookmark: _Hlk92116522]In addition, as pointed out in the last meeting [2], both transmitter and receiver performances should be the deciding criterion for filter evaluation. Therefore, in this contribution, we compare with the frequency domain characteristics and Bler performance under different configuration parameters of three-tap filter. 
[bookmark: OLE_LINK1]The frequency domain characteristic curves are shown in figure 1. It can be observed that for the more aggressive spectral shape filter, the curve is narrower in the frequency domain. And it also shows that the correlation between time-domain data would be greater and the PAPR would be smaller. Therefore, it is helpful to boost the power of UE output. 
However, for the spectral shape filter, the receive demodulation performance would also be reduced compared with no filter since the FDSS would cause non-uniform distribution of SNR on each subcarrier and impact the channel equalization. 
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[bookmark: OLE_LINK2]Figure 1: Frequency characteristics of different spectral shape filters
[bookmark: _Hlk92116976]Observation 1: For the more aggressive spectral shape filter, the PAPR would be smaller.
The Bler curves for different configuration parameters of three-tap filter are shown is figure 2.
	[image: ]
	[image: ]



	[image: ]
	[image: ]



	[image: ]
	[image: ]


Figure 2: Bler performance of different spectrum shape filters
It can be observed that for all channel model (e.g., TDL-A, TDL-C, TDL-D) and RBs (2RB and 8RB), for the more aggressive spectral shape filter (e.g., [0.33 1 0.33]), the Bler performance would be worse. In addition, the maximum SNR difference between no-filter and FDSS filter when the Bler is 10% is about is 1dB.
Observation 2: For all channel model (e.g., TDL-A, TDL-C, TDL-D) and RBs (2RB and 8RB), for the more aggressive spectral shape filter (e.g., [0.33 1 0.33]), the Bler performance would be worse.
Observation 3: The maximum SNR difference between no-filter and FDSS filter when the Bler is 10% is about 1dB.
Based on the above analyse, we can see that it is very necessary to select the appropriate filter, PAPR performance and Bler performance must be taken into consideration at the same time. 
Observation 4: PAPR performance and Bler performance must be taken into consideration at the same time for FDSS filter selection.
Conclusion
Observation 1: For the more aggressive spectral shape filter, the PAPR would be smaller.
Observation 2: For all channel model (e.g., TDL-A, TDL-C, TDL-D) and RBs (2RB and 8RB), for the more aggressive spectral shape filter (e.g., [0.33 1 0.33]), the Bler performance would be worse.
Observation 3: The maximum SNR difference between no-filter and FDSS filter when the Bler is 10% is about 1dB.
Observation 4: PAPR performance and Bler performance must be taken into consideration at the same time for FDSS filter selection.
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