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Introduction
In this contribution, we present our initial simulation results on the transparent scheme stated in WF[1].  
Discussion
MPR reduction of transparent schemes
A wide variety of schemes to reduce PAPR for a given waveform exist [2].  They can be broadly classified into schemes that are transparent to the receiver, and those that are not.  Transparent schemes reduce the signal peaks by introducing a limited amount of distortion such that the receiver can process the signal assuming it was transmitted in an undistorted way, or they may predistort the signal to compensate for non-linearity in the PA.  In the following discussion, several transparent schemes are simulated, namely, clipping, Turbo clipping with iteratively filtering, peak cancellation and FDSS and FDSS RRC. 
[bookmark: _Ref115159812]The MPR is simulated for outer RB allocation with the RB start at 0 to represent the worst case. The performance constrains of EVM, IBE and spectrum flatness are illustrated in Figure 4 to 6. The preliminary simulation result in Figure 1 shows that the FDSS with RRC filter performance better than other schemes with more backoff power. The gain is between 0.3 dB to around 1.2 dB depending on the RB size and transparent scheme. The FDSS with filter [0.28 1 0.28] has best gain over other schemes, but the EVM performance is worst for this filter, this means this filter is most aggressive on PAR reduction which can be observed at Figure 3. This calls for the BLER simulation for the net gain comparison in chapter 2.3.
[bookmark: _Ref118295737][bookmark: _Ref118723404]The FDSS can bring 0.4 to 1.2 dB gain on the outer RB allocation for QPSK of DFT-OFDM waveform for MPR reduction at UE.
[bookmark: _Ref118723415]The net gain analysis is needed to evaluate the transparent MPR reduction schemes due to the more EVM degradation for aggressive filter.
[image: ][image: ]
[bookmark: _Ref118629806]Figure 1: Backoff power comparison between different transparent schemes for outer RB allocation (Right figure is gain subtracting the default PA backoff power)
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Figure 2:The Cubic matrix (CM)  comparison between different transparent schemes
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Figure 3: PAP reduction comparison between different transparent schemes
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[bookmark: _Ref118627723]Figure 4:EVM performance comparison for different transparent schemes
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Figure 5: IBE performance comparison between different transparent schemes
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Figure 6: Spectrum flatness performance
[bookmark: _Ref118295891]2.1.1 BLER performance for transparent schemes
In Figure 7 and Table 1 below, we present results of link simulations for the example schemes given above that quantify the impact on required SNR at a target BLER.  As can be seen in Table 1, there is 0.2 to 0.3 dB SNR increase for FDSS [1 0.28] but there is 0.7 dB – 1.4 dB SNR increase for FDSS [0.28 1 0.28]. FDSS with RRC filter is between FDSS [1 0.28 ] and FDSS [0.28 1 0.28] for low MCS but give bigger SNR increase for higher MCS.  
[bookmark: _Ref118723615] SNR loss is worst for FDSS [ 0.28 1 0.28] and less for FDSS [1 0.28] and FDSS RRC for low MCS.

  [image: ][image: ][image: ][image: ]
[bookmark: _Ref118626076]Figure 7:Example link level results for small allocations at selected code rates

[bookmark: _Ref118301297]Table 1: SNR@10% for transparent scheme
 
	SNR increasc@10%​
	clipping​
	peak​
Cancellation
	FDSS ​
[1 0.28]​
	FDSS ​
[0.28 1 0.28]​
​
	FDSS​
RRC​

	8PRB​
MCS 0​
	0.0​
	0.0​
	0.2​
	0.7​
	0.4​

	8PRB​
MCS 6​
	0.0​
	0.0​
	0.3​
	1.4​
	0.6​

	40PRB​
MCS 2​
	0.0​
	0.0​
	0.2​
	0.8​
	0.4​

	40PRB​
MCS 6​
	0.0​
	0.0​
	0.3​
	1.4​
	2.5​



Net gain
The total gain of MPR transparent scheme should be MPR reduction gain + SNR gain/loss.  FDSS with filter [0.28 1 0.28] brings the negative total gain in some RB size and no gain at other RB size.  With the gain figure at right in Figure 1 and consider also the SNR loss, FDSS RRC and FDSS [1 0.28] gives general 0.1 dB to 0.5 dB gain, which slightly perform better than clipping and peak cancelation. As there is no SNR loss for clipping and peak cancellation, the total is slightly less than FDSS [1 0.28] but the MPR reduction performance could be seen in par with the FDSS [1 0.28].
[bookmark: _Ref118723626]Transparent scheme without spectrum expansion with FDSS [0.28 1 0.28] has no gain or negative total gain in most of RB allocation.
[bookmark: _Ref118723635]Transparent scheme without spectrum expansion with FDSS [1 0.28] gives moderate gain (around 0.1 - 0.5 dB) at some RB size.
[bookmark: _Ref118723645]Transparent scheme without spectrum expansion with Clipping and peak cancelation could provide similar total gain for MPR reduction with FDSS.

Conclusions
In this contribution, we present our view on the initial MPR reduction simulation result with transparent schemes with below observation:
Observation 1 The FDSS can bring 0.4 to 1.2 dB gain on the outer RB allocation for QPSK of DFT-OFDM waveform for MPR reduction at UE.
Observation 2 The net gain analysis is needed to evaluate the transparent MPR reduction schemes due to the more EVM degradation for aggressive filter.
Observation 3 SNR loss is worst for FDSS [ 0.28 1 0.28] and less for FDSS [1 0.28] and FDSS RRC for low MCS.
Observation 4 FDSS [0.28 1 0.28] has no gain or negative total gain in most of RB allocation.
Observation 5 FDSS [1 0.28] gives moderate gain (around 0.1 - 0.5 dB) at some RB size.
Observation 6 Clipping and peak cancelation could provide similar total gain for MPR reduction with FDSS.
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