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Introduction

 In the last RAN4#82bis held in Spokane, the WF [1] on mmWave UE power class was approved.  In the WF, it is agreed that 
· UE must be able to produce certain EIRP
· Powerclass definition includes upper limit for TRP which need to be met regardless of beamforming settings
Further details for power class definition are still FFS. This contribution discusses the power class　definition using TRP and EIRP.

Discussion
 In the existing 3GPP specifications, the power class has been defined in term of a nominal maximum output power with a tolerance range. For each power class, the UE must exceed the lower limit (e.g. +21 dBm for PC3) but not exceed the maximum the upper limit (e.g. +25 dBm for PC3) for the specified conditions.
It has been agreed in the WF that the upper limit using TRP is included in the power class definition. The remaining issues include the value, whether the lower limit using TRP is needed, and how to include the EIRP into the power class definition. 
Regarding the upper limit TRP value, the nominal value +23dBm for PC3 of existing 3GPP specifications can be used as a starting point. 
Proposal1: Use the nominal value +23dBm for PC3 of existing 3GPP specifications as a starting point for the upper limit TRP value. 
The lower limit of each power class defines the power capability of the UE and is related to the system uplink performance.  From this point of view, EIRP, which is the wanted radiated power delivered from UE to BS, is a more intuitive metric than TRP, and specifying a lower limit using TRP means little from system performance’s perspective. 
Proposal 2: The lower limit using EIRP is included in the power class definition
Using EIRP for power class definition has been discussed a lot in the past meetings. Promising candidates includes the peak EIRP, the average EIRP, and the minimum EIRP [2]. We have discussed the details in the contribution [3] submitted to the last RAN4#82bis that specifying the peak EIRP or minimum EIRP means little to the system performance and network design because they only represent the radiated power in certain limited number of directions. The peak EIRP is generally achieved at the boresight of the antenna element and the minimum EIRP is generally at the antenna panel direction. On the other hand, the average EIRP, i.e., EIRP level corresponding to the 50% percentage CDF, can be a much better metric. 
Proposal 3: The lower limit using EIRP level corresponding to the 50% percentage CDF is included in the power class definition
Conclusion

This contribution discussed the the power class definition of mmWave UE using TRP and EIRP and had the following proposals following the discussion:
Proposal 1: Use the nominal value +23dBm for PC3 of existing 3GPP specifications as a starting point for the upper limit TRP value. 
Proposal 2: The lower limit using EIRP is included in the power class definition
Proposal 3: The lower limit using EIRP level corresponding to the 50% percentage CDF is included in the power class definition
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