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Introduction
Link level simulation is one of the study aspect based on discussion in last RAN4 meeting [1]:
The Table 1 below is the recommended parameter list for link level simulation.
Table 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

	Code rate
	1/8, 1/4, 1/3, 1/2, 2/3

	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


This contribution provides the our simulation results and corresponding proposals for the evaluation.
Discussion
Performance comparison of shaping filters
With the simulation assumptions in Table 1, Figure 1 shows the BLER performance for NLoS channel with narrow (100MHz, 8 PRB) and large bandwidth allocation (100MHz, 64 PRB), respectively.  
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(a) Small RB allocation (8PRB)						(b) Large RB allocation (64PRB)
Figure 1: BLER performance of different shaping filters
It can be observed that, in NLoS channel according to the simulation assumptions, FDSS causes non-negligible demodulation loss especially for narrow bandwidth case, however, the performance for different shaping filter implementations are similar.
Conceptually, the channel non-flatness caused by channel fading or FDSS filter will bring negative impact on equalization due to the noise enhancement. An FDSS filter with a relatively flat shape is better in terms of equalization loss. With increasing bandwidth allocation, better frequency diversity gain may compensate the loss and reduce the performance gap between different FDSS filters. 
In addition, with FDSS filter optimization (e.g. truncated RRC filter), the demodulation performance loss will become smaller. However, the cost of demodulation performance improvement is PAPR. The FDSS filter with wide main-lobe width is preferred from the receiver demodulation perspective, while the PAPR improvement of such filter is limited. Therefore, the FDSS filter design is a trade-off between transmitter PAPR and receiver demodulation performance.
Observation 1: Shaping filter schemes suffer from demodulation degradation in fading channels, and the performance loss can be alleviated by bandwidth allocation or FDSS filter optimization.
Observation 2: The FDSS filter design trades off between the PAPR performance at the transmitter and the receiver demodulation performance.
Observation 3: The performance loss in fading channel for different shaping filter schemes are very similar. 
Proposal 1: Shaping filter scheme is up to UE implementation, which should not be limited to certain type during the study 
Transparent vs non-transparent approach
As we discussed in [3], Pi/2 BPSK with transparent approach in the specification is adopted in Rel-15. The TRX diagram of spec transparent approach is shown in Figure 2 below. 


Figure 2: TRX diagram of specification transparent approach
However, non-transparent approach was mentioned again during the discussion. As a comparison, Figure 3 shows the BLER results between these two approaches (100MHz, 64RB). In the following evaluation, Pi/2 BPSK based DMRS is adopted.It can be observed that the demodulation performance in the transparent approach is almost the same as that of the non-transparent approach, regardless the FDSS filter being used.
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Figure 3: BLER performance of transparent and non-transparent approaches
Observation 4: Specification with transparent FDSS schemes, using pi/2-BPSK with certain FDSS filters, don’t hurt much the demodulation performance at the receiver
Proposal 2: No need to re-consider the non-transparent approach in the specification, and FDSS filter should not be specified in the specification, which is an implementation issue
Conclusion
This contribution provides link level evaluation based on simulation assumptions discussed in last meeting. Based on the results, we have the following observations and proposals for the shaping filter schemes:
Observation 1: Shaping filter schemes suffer from demodulation degradation in fading channels, and the performance loss can be alleviated by bandwidth allocation or FDSS filter optimization.
Observation 2: The FDSS filter design trades off between the PAPR performance at the transmitter and the receiver demodulation performance.
Observation 3: The performance loss in fading channel for different shaping filter schemes are very similar. 
Proposal 1: Shaping filter scheme is up to UE implementation, which should not be limited to certain type during the study 
Observation 4: Specification with transparent FDSS schemes, using pi/2-BPSK with certain FDSS filters, don’t hurt much the demodulation performance at the receiver
Proposal 2: No need to re-consider the non-transparent approach in the specification, and FDSS filter should not be specified in the specification, which is an implementation issue
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