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1.	Introduction
In RAN4#101-bis-e the power boost for PI/2 BPSK was discussed without any agreement. This paper further discusses our views on this issue.  
2. 	Discussion
In RAN4#101-bis-e the power boost for PI/2 BSPK was discussed without any agreement. We would like to further present our views to shed greater clarity on this topic.  Over the last couple of meetings several companies have presented measured and simulated data for power boost for PC2 PAs [1, 2, 3, 4,5]. Based on our findings we feel that the current PC2 PAs can provide a power boost of up to 1 dB.  In the remainder of this paper, we will explain why we think that this is a suitable choice for the power boost.

Proposal 1: PC2 power boost limited to 1 dB
 
At a given frequency as the PA is driven harder to obtain higher output power it undergoes gain compression thereby requiring even more input drive to achieve these higher powers. Our results indicate that up to 4 dB of extra input drive is required for a 2dB power boost above PC2 MPR0 in band n77. Also, due to PA gain roll-off with frequency a PA that can provide higher boost values at lower frequencies may be unable to provide the same performance at higher frequencies, such as in band n79 [3]. Therefore, achieving higher powers at higher frequencies requires even larger PA input drive due to both gain roll-off with frequency and gain compression and this doubly impacts the reliability of the PA and the drive requirements of the RF transceiver. Other companies suggest requiring about 9dB extra input drive for a 3 dB power boost above PC2 MPR0 in n79 compared to n41[3]. Also, the demand for higher output powers increases the power consumption of the PA which leads to the need for higher current drive PMUs.

Observation 1: Gain compression with output power causes PAs to require even larger input drives to achieve higher power boost values

Observation 2: Maintaining high boost powers at higher frequencies requires even larger PA input drive due to gain roll-off with frequency and gain compression with output power. This larger input drive will impact the reliability of the PA and the drive requirements of the RF transceiver.

Observation 3: Higher boost powers increase PA power consumption and leads to the need for higher current drive PMUs. 

Furthermore, the need for larger bias currents leads to greater thermal dissipation in the PA and may lead to heating issues inside the UE and impact the reliability of the PA if the UE and PA are not specifically designed to handle these larger currents. Lastly, the thermal reliability of the front-end components must be evaluated to ensure that they can withstand the higher powers comfortably.

Observation 4: Larger PA bias currents leads to greater thermal dissipation and may lead to heating issues inside the UE and impact PA reliability

Observation 5: Thermal reliability of the front-end components must be evaluated to ensure they can withstand the higher PA powers

As PAs inside a UE will be used for many different modulations and waveform types new MPRs for power boosted Pi/2 BPSK cannot be created in isolation. If a larger PC2 PA is designed to obtain higher power boost values for PI/2 BPSK then all other MPR values for the other modulations and waveform types using the same PA would also have to be re-evaluated. 

Observation 6: If a larger PC2 PA is adopted for obtaining higher gain boost then the MPRs all other modulations and waveform types using the same PA would have to be re-evaluated.

Our studies indicate that 1 dB of power boost is achievable with today’s hardware while boost greater than 1 dB would mean having to redesign the transceiver TX chain as well as the PC2 PA all for the sole purpose of obtaining higher power for Pi/2 BPSK. In the future if RAN4 decides that higher boost values are desirable, necessitating the need for this work, then at that point further studies can be conducted to address the issues mentioned above. However, we think that proposal 1 is feasible for implementation in the near term, while higher boost values need a more comprehensive overhaul of PC2 MPRs.

Observation 7: Our studies indicate that 1 dB of power boost is achievable with today’s hardware while boost > 1 dB would require redesign of the transceiver TX chain and PC2 PA and a comprehensive overhaul of the PC2 MPRs

Conclusion
In this paper we present our thoughts on the requirements for PC2 power boost. The following proposals and observations are made.  

Proposal 1: PC2 power boost limited to 1 dB

Observation 1: Gain compression with output power causes PAs to require even larger input drives to achieve higher power boost values

Observation 2: Maintaining high boost powers at higher frequencies requires even larger PA input drive due to gain roll-off with frequency and gain compression with output power. This larger input drive will impact the reliability of the PA and the drive requirements of the RF transceiver.

Observation 3: Higher boost powers increase PA power consumption and leads to the need for higher current drive PMUs. 

Observation 4: Larger PA bias currents leads to greater thermal dissipation and may lead to heating issues inside the UE and impact PA reliability

Observation 5: Thermal reliability of the front-end components must be evaluated to ensure they can withstand the higher PA powers

Observation 6: If a larger PC2 PA is adopted for obtaining higher gain boost then the MPRs all other modulations and waveform types using the same PA would have to be re-evaluated.

Observation 7: Our studies indicate that 1 dB of power boost is achievable with today’s hardware while boost > 1 dB would require redesign of the transceiver TX chain and PC2 PA and a comprehensive overhaul of the PC2 MPRs
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