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Background
A new SI on Optimizations of pi/2 BPSK uplink power in NR was approved [1] which involves RAN4 scope. According to the SID RF specification work will begin from RAN4#99-e (May 2021). The core part of the SI is planned to be completed by RAN4#102 (February 2021).
In this contribution, we propose the scope and workplan for this SI. 
Scope of Rel-17 WI
The SID [1] specifies RAN4 scope as follows:
	[bookmark: _Hlk66085574][bookmark: _Hlk58524207]
The objective of this study is to evaluate the feasibility of increasing the UE’s uplink power in TDD bands for pi/2 BPSK modulation assuming use of existing UE power classes as indicated per band or band combination. The objectives are applicable to FR1 TDD bands n34, n39, n40, n41, n77, n78 and n79.
1. Identify achievable UE Tx power for pi/2 BPSK with the pulse shaping filter studied in this study item. 
1. Evaluate SAR-related duty-cycle restrictions and reporting mechanisms
1. Identify shaping filter characteristics necessary to enable the new power capability while ensuring good and robust BS receiver performance.
2. Justify specification of a pulse shaping filter for this new identified UE power capability if it differs from filter impulse response specification in TS38.101-1 clause 6.4.2.4.1.E
2. Evaluate possible pulse shaping filter requirement applicable to the identified new UE power capability if achievable 
2. Identify if necessary changes are needed to EVM equalizer flatness mask requirements to capture necessary filter shaping. Changes to the existing 14 dB p-p baseline to be assessed in relation to any potential gains in UL link performance while still ensuring robust BS receiver performance for all UEs in a cell. 
 



Workplan for RF core part
We propose the following workplan for RF work in RAN4. 

Workplan for RF core parts

Table 1: Workplan
	Meeting
	RF

	RAN4#99-e
May’21
	Discussions on
· Pulse shaping filters to be evaluated

· Identify waveform characteristics to be used for shaping to evaluate power potential of PA
· SCS, start RB, LCRB, number of DMRS, Channel BW

· Parameters for link level simulations 
· Channel model, and SNR range

· Hardware design study for enabling higher UL power
· Study of:
· Baseband design for higher output drive
· Transceiver/PA and front-end design for higher output drive

Agreements on
· Workplan
· Initial Pulse shaping filters to be investigated
· Link level simulations
· Input waveform characteristics for pulse shaping filter study
· Hardware design study for enabling higher UL power

	RAN4#100-e
Aug’21
	Discussions on
· (continued) Initial findings from hardware design study
· (continued) Initial findings from pulse shaping filter study. 
· Changes to requirements on EVM equalization coefficients if required
· SAR related duty cycle restrictions and reporting mechanisms study

Agreements on
· Findings from hardware study
· Findings from pulse shaping study


	RAN4#101-e
Nov’21
	Discussions on 
· (continued) findings from hardware design study
· (continued) TX output power results for pulse shaping filters
· (continued) changes to EVM equalization coefficients
· (continued) SAR related study
· (continued) Link level simulations results

Agreements on
· Refined parameters for link level simulations based on initial sims
· Findings from SAR study
· Findings from EVM equalization coefficients study
· Findings from TX output power study


	RAN4#102
Feb’22 (TBC)
	Discussions on
· (continued) Findings from hardware design study
· (continued) Findings from TX output power results for pulse shaping filters
· (continued) Findings from SAR study
· (continued) Findings from link level simulation study
Agreements on
· Findings from HW study
· TX output power increase with candidate pulse shaping filters
· EVM equalization coefficients 
· Link level throughput results 
· SAR restrictions for higher output power




Proposal #1: RAN4 to agree on the RF core parts of the workplan as presented in the above table1.

Summary
In this paper, we presented the RF work plan for optimizations of pi/2 BPSK uplink power in NR and have made the following proposal.
Proposal #1: RAN4 to agree on the RF core parts of the workplan as presented in the above table1.
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