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1
Introduction 
UE EIRP CDF is a representation of antenna gain distribution along all radial transmission directions which can also be used to indicate the efficacy of uplink (UL) spherical coverage. Though mmWave UE power class has been agreed to be defined based on EIRP [1], it is yet to be decided what percentage point in EIRP CDF would be used for power class definition and how it is associated with Pcmax in UL power control [2]. In this contribution, we base on the observations in comparing the simulated mmWave UE EIRP CDF [3] with the measured LTE UE EIRP CDF [4] to propose that mmWave UE power class can be defined at the 50% point of EIRP CDF.                   
2
Discussion
In LTE, the UE power class has been defined as the conductive output power with the assumption that the antenna gain is isotropic at 0 dBi. Therefore, the antenna gain factor has not been considered in Pcmax calculation for UL power control. However, in practical handset design with embedded planar antenna, the antenna gain is rarely isotropic. One such example was illustrated in last RAN4 meeting [4], where the measured EIRP CDF for two separate LTE UEs is recaptured in Figure 2-1. It can be seen that the EIRP range can be as wide as 8 dB between 10% and 90% of CDF.

Observation 1: Existing LTE UE EIRP range can be as wide as 8 dB between 10% and 90% of CDF. 
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Figure 2-1 Measured EIRP CDF for two LTE UEs recaptured from [4]
In comparison, Figure 2-2 presents the simulated mmWave UE EIRP CDF with gain normalized to 50% of CDF which is recaptured from [3].     
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Figure 2-2 Simulated EIRP CDF for a 2x2 patch antenna array and a 4x1 dipole antenna array 
It is seen that the EIRP range for the 2x2 patch antenna array is similar to that of the exemplified LTE UEs, while the 4x1 dipole array is showing much tighter EIRP range which would also mean more isotropic than the exemplified LTE UEs. 
Based on the above observation, we can assert that since LTE UE EIRP range could be as wide as mmWave UE and yet the LTE UE power class has been defined at a single value as the conductive output power which is also equivalent to TRP in OTA (with the assumption of 0 dBi antenna gain), we may as well to define the mmWave UE power class at a single percentage point of EIRP CDF similar to that in LTE UE. With that in mind, we have roughly estimated the TRP equivalent gain from Figure 2-1 and found that it is close to the 50% point of the CDF.

Observation 2: The estimated TRP equivalent gain for the two exemplified LTE UEs is close to 50% point of the EIRP CDF.   
Based on the above assessment, it seems quite logical that the mmWave UE power class can be defined at the 50% point of the EIRP CDF. On the other hand, if there would still be concern on the efficacy of spherical coverage, a supplement requirement at a lower EIRP CDF percentage point (such as 20%) may also be specified which however would be decoupled from the power class definition.     

Proposal 1: mmWave UE power class can be defined at 50% point of the EIRP CDF.

Proposal 2: A supplement requirement at a lower EIRP CDF percentage point (such as 20%) may also be specified for the purpose of ensuring spherical coverage.     

3
Conclusion
In this contribution, we propose that the mmWave UE power class can be defined at the 50% point of the EIRP CDF based on the observations in comparing the simulated mmWave UE EIRP CDF with the measured LTE UE EIRP CDF. The concluded proposals are summarized below.    

Proposal 1: mmWave UE power class can be defined at 50% point of the EIRP CDF.

Proposal 2: A supplement requirement at a lower EIRP CDF percentage point (such as 20%) may also be specified for the purpose of ensuring spherical coverage. 
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