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1. Introduction
In RAN4 #85, the following has been agreed on Pi/2 BPSK Spectrum Shaping for FR2:
Agreement
· The spectrum shaping filter and associated requirements are applicable only to FR2
· UE shall be allowed to employ spectral shaping for pi/2 BPSK
· We propose the following X1, X2 and Y values, as defined in R4-1711569, for spectrum flatness requirement so as to not preclude any of the proposed filters
· X1 = [6] dB, X2 = [20] dB, Y = [-15] dB
· X3 such that X2 = X1 + X3
· Impact on network performance should be studied
· PA Output Power for FR2: Qualcomm and IITH have shown that the PA can be driven with BPSK at a higher power level than with QPSK while meeting the requirements
· The waveform defined by BW = 100MHz, SCS=60KHz, DFT-S-OFDM QPSK, 128RB0 is the reference waveform with 0dB MPR and is used for the power class definition
· MPR requirements for waveforms that operate at higher output power than the reference waveform can be defined with a negative value
The Pcmax requirement includes an additional term to account for negative MPR in both Pcmax_L and Pcmax_H terms
2. Proposal
Motivation-1: IMT2020 submission has to meet requirements for LMLC (Low Mobility Large Cell) feature where cell radius can be as high as 3 Km. It is desirable to use pi/2 BPSK with spectrum shaping feature that allows up to 3.0 dB high power for the UE to increase coverage for such rural deployments. Rural channel model is dominated by a LOS component and in such a scenario, and as per the results shown in R4-1714191, pi/2 BPSK with spectrum shaping filter can operate at the saturation region of the PA delivering max power for both 2-tap and 3-tap filter. The detection losses for both 2-tap and 3-tap filters is shown to be small enough to warrant introduction of this feature. 

This feature can be introduced, to enable a 26dbm high power UE (that uses LTE 23 dbm PA) and a 29 dbm UE (that uses LTE 26 dbm PA)
Motivation-2: The coverage of 3.5 GHz TDD network has to match existing band 40 TD-LTE networks so that same coverage footprint can be maintained for LTE and NR. The use of massive MIMO and high power UE are two key elements that facilitate the NR coverage gain. We propose pi/2 BPSK with spectrum shaping feature be adopted for FR1. As per the results shown in R4-1714191, pi/2 BPSK with spectrum shaping filter can operate at the saturation region of the PA delivering max power for both 2-tap and 3-tap filter. The detection losses for both 2-tap and 3-tap filters is shown to be small enough to warrant introduction of this feature for narrowband allocations with typical urban delay spread channel
…………………………………………………………………………………………………………………………………………….

Proposal:

· The spectrum shaping filter and associated requirements are applicable to both FR1 and F2
· UE shall be allowed to employ spectral shaping for pi/2 BPSK
· We propose the following X1, X2 and Y values, as defined in R4-1711569, for spectrum flatness requirement so as to not preclude any of the proposed filters

· X1 = 6 dB, X2 = 20 dB, Y = -15 dB

· X3 such that X2 = X1 + X3

· MPR requirements for waveforms that operate at higher output power than the reference waveform can be defined with a negative value or using power bosting
The Pcmax requirement includes an additional term to account for negative MPR or power boosting in both Pcmax_L and Pcmax_H terms
………………………………………………………………………………………………………………………
