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1.	Introduction
In RAN#91-e a new SID was approved to investigate ways to increase the UL power using shaped pi/2 BPSK waveforms [1]. To obtain results that can be compared across companies there should be general agreement on parameters such as the input waveforms and pulse shaping filters to be used in the investigation. This paper presents our views on what parameters should be considered and agreed before beginning any extensive investigations.  
2. 	Discussion
 In order to obtain results that can be compared across companies, it is crucial that there be agreement on a common set of input waveforms for this analysis. These waveforms will be input to the pulse shaping filters the output of which will be used to drive candidate PA architectures. As higher UL power is desired for rural setting it is thought that the channel BW of the input waveforms can be limited to 40 MHz. Therefore, it is proposed that waveforms with the characteristics outlined in table 1 be used for this analysis:
Table 1 – Input waveform characteristics
	Waveform modulation
	DFT-s-OFDM Pi/2 BPSK PUSCH data with 2 symbol of DFT-s-OFDM pi/2 BPSK DMRS in a slot (same waveform used for link analysis)

	SCS (kHz)
	15, 30, 60

	Channel BW (MHz)
	10, 15, 20, 25, 30, 40

	NRB, LCRB
	Full sweep of all possible combinations of RB starting locations and RB lengths



The sequences for pi/2 BPSK DMRS generation is given in [2]
Proposal 1: Use input waveforms with the characteristics given in table 1 for evaluation of pulse shaping filters and candidate PAs. 
It is also important to agree on an initial set of pulse shaping filters to be analysed. The current EVM equalization is based on 3 taps. Increasing the number of taps creates larger channel delay spread making channel estimation more difficult. A larger number of taps also reduces the channel processing gain and reduces the in-channel SNR. Unless there is an overwhelming benefit of increasing the number of taps this study item should focus on 2 tap and 3 tap filters. The investigation of other filter topologies is not precluded but should be secondary. 
Proposal 2: Prioritize analysis of 2-tap and 3-tap pulse shaping filters. 
[bookmark: _Hlk70323104]Link simulations of candidate pulse shaping filters must also be done to evaluate their throughput performance. The table below gives the setup for these simulations.

Table 2 – Setup for link simulations
	Parameter
	Value

	MCS 
	0  (Table 6.1.4.1-1 TS38.214)

	Pulse shaping filter 
	Candidate filter (2-tap, 3-tap, other configurations not precluded)

	Filter knowledge at receiver
	Not known (transparent) 

	Receiver type
	MMSE 

	Channel Estimation
	DMRS: pi/2 BPSK pulse shaped by candidate filter

	Channel model
	AWGN

	
	TDL-A30, 10Hz doppler 

	Waveform 
	DFTS OFDM with pi/2 BPSK filtered by same filter as for DMRS

	# of DMRS symbols/slot
	2

	# of data symbols/slot
	12

	# of RBs/ data symbol
	2, 4, 6, 8, 10

	TX/RX configuration
	1TX/4RX & 2TX/4RX



Proposal 4: Pulse shaping filters shall be analysed using link level simulations done with the simulation parameters given in table 2.
In order to maximize the UL power the baseband, transceiver, PA and front-end hardware must to be studied to see whether each can be improved to yield higher output power. Therefore, the following is proposed:
Proposal 3: Hardware design study for enabling higher UL power including:
· Study of:
· Baseband design for higher output drive
· Transceiver/PA and front-end design for higher output drive

Conclusion
In this paper the inputs for performing RF and link simulations are described and the following proposals are made:
Proposal 1: Use input waveforms with the characteristics given in table 1 for evaluation of pulse shaping filters and candidate PAs. 
Proposal 2: Prioritize analysis of 2-tap and 3-tap pulse shaping filters. 
Proposal 4: Pulse shaping filters shall be analysed using link level simulations done with the simulation parameters given in table 2.
Proposal 3: Hardware design study for enabling higher UL power including:
· Study of:
· Baseband design for higher output drive
· Transceiver/PA and front-end design for higher output drive
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