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1. Introduction

In [3], it was proposed that the maximum output power for eLAA in Band 46 be limited to 20 dBm.  After further thought, however, it is now proposed to maintain the maximum output power at 23 dBm consistent with power class 3 for eLAA in Band 46.
2. Discussion 
Previously, it was proposed to define the UE maximum output power for eLAA in Band 46 to be 20 dBm, consistent with power class 5.  The motivation was that the MPR required for eLAA was found to be 3 dB, 3.5 dB, and 4.5 dB for QPSK, 16 QAM, and 64 QAM, respectively.  The MPR was found to be necessary in order to meet ACLR and EVM requirements, assuming that the same requirements for LTE are reused for eLAA.  Since the MPR required is at least 3 dB, then there appears to be little benefit to define a maximum output power of 23 dBm.

However, after further consideration, it is recognized that there is a benefit to defining the maximum output power (MOP) to be 23 dBm despite the MPR.  The fundamental difference in approach to limiting the power by MOP or by MPR is that MPR is optional whereas MOP is mandatory.  In other words, a MOP limit does not allow a UE to exceed the specified maximum value whereas an MPR limit allows the UE to transmit at less than maximum power, but does not require it to.  In practice, the opportunities for the UE to transmit above the maximum power allowed by MPR may not be large; however, they do exist.  For example, if the UE is able to meet ACLR and/or EVM at higher power by designing a more linear front-end, it should be allowed to do so particularly for applications where power consumption is more tolerant.  Moreover, the MPR is defined for the worst case waveforms [1] so there are waveforms, particularly with larger allocations where higher Tx power is beneficial, where the required MPR is less than that specified for the worst case.  Of course, there may be other limits, for example the maximum PSD limit imposed by regulatory bodies, that may ultimately limit the maximum output power of the UE operating in a particular country.  However, since these regulatory limits vary by country, they are most appropriately specified under NS with A-MPR defined to limit the output power.
One question arises, however, on how to set the PA sizing and calibration for linearity and maximum output power.  Should the PA be sized according to 20 dBm maximum output power?  Or 23 dBm?  In the context of actual PA design, the question is out-of-scope for 3GPP.  The PA designer is free to size the PA to optimize for the particular design so long as it is able to meet all of the requirements.  However, the question is relevant for the purpose of PA calibration to set the specifications in 3GPP.  It was previously agreed [2],[3] to calibrate the PA against a 20 dBm maximum output power for the purpose of simulations.  If, however, maximum output power is defined as 23 dBm, then the PA should be calibrated against both power levels, with the appropriate waveform and checked against all linearity requirements, and the lower output power, relative to 23 dBm and 20 dBm, used for calibration.  In theory, the two output power points should yield the same calibration since the 20 dBm was originally derived from a PA calibrated against the 23 dBm power level.  In practice, however, there may be some variation observed.
3. Conclusion
This contribution, contrary to an earlier proposal in [2] and [3], suggests defining maximum output power to 23 dBm for eLAA operation in Band 46.  Despite the observation that MPR, relative to 23 dBm, has been found to be 3 – 4.5 dB, there is still benefit to setting the maximum output power according to class 3 power levels.  Calibration of the PA sizing for simulations should be performed at both power levels, however, it is expected that the results may be very similar.
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