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Introduction
In order to address the LMLC (Low-Mobility-Large-Cell) requirements laid down by ITU, TSDSI has submitted the 5Gi standard as a candidate RIT to ITU-R WP5D that is approved as an IMT 2020 standard. The pi/2 BPSK waveform employed by the 5Gi standard improves the uplink coverage exploiting the low PAPR of the waveform to boost the uplink power.  
Note that 5Gi standard uses a different form of pi/2 BPSK waveform when compared to the version specified in 3GPP 5G NR specifications. Specifically, 5Gi mandates the use of pi/2 BPSK modulation with 1+D spectrum shaping. For the same, associated signalling changes are also supported. This contribution describes a proposal that aims at harmonizing the 5Gi pi/2 BPSK specification with that of 3GPP 5G NR specifications. 
Background
In Rel-15, pi/2 BPSK-DFT-S-OFDM with spectrum shaping” was introduced in 5G NR specifications where the spectrum shaping may be implemented in a manner transparent to the specification.  In Rel-15, the pi/2 BPSK data waveform can operate close to the PA saturation level whereas the ZC DMRS when filtered using the spectrum shaping filter has an increased PAPR, and therefore cannot exploit the full PA power. In Rel-16, pi/2 BPSK based DMRS is introduced so that both data and DMRS have similar PAPR levels and can operate close to the PA saturation level. In the existing 3GPP specifications, pi/2 BPSK is an optional UE feature for FR1, and its status is “mandatory with capability signalling” for FR2. It is understood this waveform has not yet been used in the existing 5G commercial networks.
In Rel-17, RAN introduced a coverage expansion study item in both RAN1 and RAN4 [1], [2], [3]. The RAN4 led SI has been studying the feasibility to exploit the low PAPR of pi/2 BPSK waveform with strong spectrum shaping increase the UE transmit power. 
Our studies have shown that the peak power level of a PC2 device at the antenna port can be as high as 32.5 dBm and pi/2 BSPK with 1+D spectrum shaping reaches up to 32 dBm. The detection losses caused by the 1+D spectrum shaping filter is less than 0.3 dB for the operational scenarios of interest. Our papers have shown that 1+D filter causes minimum channel dispersion and having the shaping filter knowledge at the gNB the channel estimator can minimize the detection losses to very low values.
The following proposals aim at enabling the coverage improvements necessary to enable LMLC deployments in India. The proposals if incorporated in the current from would enable a “merger” between the 5Gi pi/2 BPSK waveform with that of the 3GPP 5G NR version.
Proposals
Proposal 1: Rel-16 pi/2 BPSK with 2-tap filter (1+D) to be specified in 3GPP specifications as a mandatory feature for Rel-17 UEs. Note that the UE TX power should be delivered by the existing MPR tables in Rel-16 specifications i.e., no new requirements are necessary for Rel-17 UEs.
Proposal 2: Increased UE Tx power (with a single PA up to 32 dBm) should be targeted by using the existing RAN4 study item in Rel-17 which may possibly necessitate the definition of a new power class.
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