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1. Introduction
In RAN#96 meeting, the WI on Further NR coverage enhancements was approved. The related objective of this WI was presented as following [1]
	· The objective of this work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM
· The detailed objectives of the work item are as follows:
· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams for 4-step RACH procedure
· Study, and if justified, specify PRACH transmissions with different beams for 4-step RACH procedure
· Note 1: The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable.
· Note 2: The enhancements of PRACH are targeting short PRACH formats, and can also apply to other formats when applicable.
·  Study and if necessary, specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)
· Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)
· Specify the following performance requirements [RAN4]
· Base station demodulations



According to the meeting agenda, this meeting is the first meeting to discuss the performance part. In this contribution, the view on whether to introduce BS requirement for MPR/PAR reduction.
2	Test scope of BS demodulation requirement
The MPR reduction schemes aim to reduce the PAPR of the signal input to the PA and thus reduce PA backoff power while maintain PA linearity to the unwanted and in-band emission and signal quality performance (ACLR, SEM, Spur, IBE, EVM, spectrum flatness). 
According to the WID, the potential schemes include the following 
· Frequency domain spectrum shaping without spectrum extension (FDSS without SE )(transparent) 
· Frequency domain spectrum shaping with spectrum extension (FDSS with SE) (non-transparent)
· Tone reservation (non-transparent)
For transparent scheme, it doesn’t impact on RAN1 specifications so that network has no knowledge on how UEs reduce MPR by spectrum shaping, but network needs to be aware if UE is using this scheme or not, i.e., it’s configured with the UE by network while UE is allowed to use preferred shaping as far as corresponding requirements are met if the feature is configured with the UE. The FDSS processing can be viewed as adding a window function in the frequency domain for shaping filter. The window length should be equal to the number of REs allocated for PUSCH transmission
For FDSS with SE, the extension PRBs are filled with the copy of data from the two edges of the original allocated PRBs. The window length is the frequency domain is equal to (1+a) of the number of REs allocated for original PUSCH transmission.
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Based on last RAN-P meeting agreement
	· 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



Observation 1: No RAN1 specification impact for FDSS
Meanwhile, the following agreement was made in the last RAN4 meeting [2]
	· Transparent scheme(s)
· Consider FDSS for the PAR/MPR reduction requirement
· Simulation effort
· RAN4 proceed with the current simulation result.
· New simulation results provided during the work phase of the WI not precluded.
· Power boosting 
· RAN4 shall consider Power Boosting for QPSK DFT-s-OFDM within Rel-18 timeframe
· Applicable power-class(es) is FFS
· RAN4 shall consider requirements for QPSK Power Boosting for 
· Spectrum Flatness
· ACLR
· Introduction of MPR reduction to the specification
· Companies are encouraged to bring proposals in showing needed changes to the specification for the next meeting



Power boosting for BI2PBSK for MPR requirement has been introduced in RAN4 in previous release, while the power boosting operation mainly impact on the RF requirement, there is no demodulation performance requirement impact. In Rel-15 NR demodulation, RAN4 has already specified the related demodulation requirement for QPSK DFT-s-OFDM wave. Since the FDSS scheme is transparent to gNB. The existing receiver can still be reused. Therefore, we think no PUSCH demodulation requirement shall be introduced with FDSS for PAR/MPR reduction
Observation 2: Power Boosting for QPSK DFT-s-OFDM only impacts on the UE RF requirement 
Proposal 1: No PUSCH requirement need to be introduced with FDSS for PAR/MPA reduction 
3	Conclusion
In this paper, the view on whether to introduce the BS demodulation for coverage enhancement. 
Observation 1: No RAN1 specification impact for FDSS
Observation 2: Power Boosting for QPSK DFT-s-OFDM only impacts on the UE RF requirement 
Proposal 1: No PUSCH requirement need to be introduced with FDSS for PAR/MPA reduction 
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