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Introduction
In previous RAN4 meeting, detailed assessment has been developed based on those submitted simulation results till now. Unfortunately, no WF or LS can be approved since there is a wide divergence in view on the transparent and non-transparent schemes. Then as one outcome of RAN#100, the following proposal is endorsed [1]:       
	Issue #1: Enhancements to reduce MPR/PAR
· No RAN1 specification impact is expected for MPR/PAR reduction in Rel-18 UL Coverage WI.
· RAN4 will define new optional requirements in the form of at least MPR reduction suitable for a transparent scheme (such as FDSS) that have no RAN1 specification impact.


In this contribution, we would like to share further consideration towards the above RAN conclusion. 
Discussion
On transparent MPR&PAR reduction schemes 
As it is gradually clarified during the discussion, a common character shared by those proposed transparent means, including FDSS, clipping & filtering, peak cancellation and some other pure UE implementation methods, is no RAN1 specification impacts would be required, which could be a reason why such family of techniques is attractive. But there are still other aspects should be examined since RAN plenary has suggested RAN4 to define new optional requirements for a transparent scheme.
Transparent schemes other than FDSS
From our understanding, transparent schemes for PAPR reduction has been well developed at least in academic domain. But for those transparent schemes other than FDSS, they seem to have never been discussed in detail within 3GPP and that could be ascribed to the respect of implementation flexibility.
Observation 1: The transparent schemes other than FDSS seem to have never been discussed in detail within 3GPP and that could be ascribed to the respect of implementation flexibility.
In principle, we believe a complete assumption is deemed necessary for RAN4 to evaluate the requirement(s) for new feature before the standardization procedure towards it, which was established during the study phase for FDSS+SE. To be specific, pseudocode for spectrum extension along with extension ratio, example filter coefficients etc. are provided in [2, 3]. But this has not been done for the rest transparent schemes equally.
Observation 2: Previously the pseudocode along with extension ratio, example filter coefficients have been provided for evaluation on spectrum extension, but that has not been done for the transparent schemes other than FDSS equally.
For instance, following clarification points can be a start at least to facilitate evaluation: 
· Sufficient and feasible assumptions for all key factors for different schemes, e.g., clipping threshold, filter coefficients and whether to conduct iteration for clipping & filtering or peak cancellation.
· EVM or BLER performance comparing to FDSS.
· Implementation complexity consideration if iteration is needed for significant power boosting gain.
More study can be expected after the possible clarifications from proponents can be received in order to make sure all companies are on the same page. 
Proposal: If any transparent schemes other than FDSS will be studied, at least following clarification points should be treated to facilitate evaluation: 
· Sufficient and feasible assumptions for all key factors for different schemes, e.g., clipping threshold, filter coefficients and whether to conduct iteration for clipping & filtering or peak cancellation.
· EVM or BLER performance comparing to FDSS.
· Implementation complexity consideration if iteration is needed for significant power boosting gain.

FDSS
In our previous contributions [4, 5], plenty of evaluation results regarding utilizing FDSS with QPSK DFT-s-OFDM waveform have been provided. Following figures can be the reference to support our views.
Table 1: Simulation cases as per the agreement in RAN1#112
	No spectrum extension

	Case
	#PRBs
	MCS

	1
	8
	0
[only QPSK]

	2
	8
	6

	3
	40
	2

	4
	40
	6

	5
	[6
	3

	6
	[36
	7
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Figure 1. MPR performance for different cases that listed in table 1
As depicted in the above figures, zero or even negative gain can be observed for some cases, while there can be about 0.5dB gain for certain combination of RB configuration and FDSS filter coefficient. From implementation perspective, we think such MPR gain can be achieved by optimization efforts. Though a full sweeping on all possibilities for that combination is needed for the final result, we have the following observation for now based on the PC3 MPR requirement for QPSK DFT-s-OFDM in TS38.101-1.      
Observation 3: Based on the simulation results in Figure 1, the MPR gain can be around 0.5dB for QPSK DFT-s-OFDM waveform by FDSS. 
Conclusion
In this contribution we discussed on the candidate solutions for further coverage enhancement, we have the following observations and proposal:
Observation 1: The transparent schemes other than FDSS seem to have never been discussed in detail within 3GPP and that could be ascribed to the respect of implementation flexibility.
Observation 2: Previously the pseudocode along with extension ratio, example filter coefficients have been provided for evaluation on spectrum extension, but that has not been done for the transparent schemes other than FDSS equally.
Observation 3: Based on the simulation results in Figure 1, the MPR gain can be around 0.5dB for QPSK DFT-s-OFDM waveform by FDSS.

Proposal: If any transparent schemes other than FDSS will be studied, at least following clarification points should be treated to facilitate evaluation: 
· Sufficient and feasible assumptions for all key factors for different schemes, e.g., clipping threshold, filter coefficients and whether to conduct iteration for clipping & filtering or peak cancellation.
· EVM or BLER performance comparing to FDSS.
· Implementation complexity consideration if iteration is needed for significant power boosting gain.
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