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1 Introduction
PA calibration gap was discussed in RAN4#86 and WF was agreed [1]. This paper proposes to clarify PA calibration methods and to discuss both user- and system-performance impact.
2 Discussion
In the agreed WF[1], for meeting the UE Tx requirements, UE can assume that single-layer UL allocation PA calibration gap and PA calibration gap with no transmission are scheduled. In addition, in offline discussion, the gaps with DL allocations and other UEs’ UL allocations are also discussed, which assumes no transmission during PA calibrations.
On the other hand, UE may need to send the signals into the air with antenna loading to measure more realistic characteristics during PA calibrations. If UE needs to emit signals into the air, there is concern about interference on adjacent channels and neighbor cells, and thus the gaps with DL allocations and other UEs’ UL allocations cannot be realized.
Therefore, for further discussion, it is needed to clarify whether or not UE needs to emit signals into the air during PA calibration.
Proposal１: Clarifying whether or nor UE needs to emit signals into the air during PA calibration to measure more realistic PA’s characteristics.
2.1 In case of not emitting 
We propose that UEs do PA calibrations independently during the gaps with DL allocations and other UEs’ UL allocations. UE determines the gap timing without being allocated the uplink grant by NW, which can decrease scheduling complexity and utilize frequency resources efficiently.
Proposal２: If UE does not need to emit signals into the air during PA calibration, UEs do PA calibrations independently during the gaps with DL allocations and other UEs’ UL allocations.
2.2 In case of emitting
There is concern about interference on adjacent channels and neighbor cells and increased scheduling complexity, and thus we should clarify such concern and discuss both user- and system-performance impact. 
· Concern about interference:
· UE might not satisfy requirements such as EVM and ACLR during PA calibrations when increasing calibration error in DPD algorithm.
· UE might have impact on other UEs using adjacent channels and ones in neighbor cells.
· Concern about NW scheduling complexity:
· gNBs waste their beam resources because gNBs need to align beam directions to each UE requesting PCGs in order to allocate uplink grants. 
· Allocating one time slot for PCG has impact on scheduling when there are multiple UEs because gNB with analog beamforming technology needs to switch its beam direction frequently to each UE at mini slots. 
· To solve above concern, as one possible solution, PCG could apply grant free data transmission protocol using RRC config. to inform UEs of timing and frequency used for PA calibration, however, which needs further discussion.
Proposal３：If UE needs to emit signals into the air during PA calibration, it is proposed to need further discussion with both user- and system-performance impact, since there is concern about interference on adjacent channels and neighbor cells and increased scheduling complexity. 
3 Conclusion
We summarize our proposals:

Proposal１: Clarifying whether or nor UE needs to emit signals into the air during PA calibration to measure more realistic PA’s characteristics.
Proposal２: If UE does not need to emit signals into the air during PA calibration, UEs do PA calibrations independently during the gaps with DL allocations and other UEs’ UL allocations.
Proposal３：If UE needs to emit signals into the air during PA calibration, it is proposed to need further discussion with both user- and system-performance impact, since there is concern about interference on adjacent channels and neighbor cells and increased scheduling complexity. 
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