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1
Introduction 
mmW UE power class has been discussed in the past few RAN4 meetings [1-8]. Though a way forward [1] had captured the following agreements based on the two proposals presented in last RAN4 meeting [2, 3],

· UE must be able to produce certain EIRP
· Power class definition includes upper limit for TRP which needs to be met regardless of beamforming settings                      
The details for power class definition are still FFS. In this contribution, we intend to provide our view on the mmW power class definition and propose two power class numbers based on peak EIRP for consideration.  

2
Discussion
Two proposals associated with mmW UE power class definition has been presented in last RAN4 meeting. One was to specify power class with TRP [3], while the other with EIRP in conjunction with a TRP upper limit [2]. Each of the definitions may have its own merit yet with potential concerns as well, as briefly described below.
2.1 Power class specified by TRP

The merit of specifying power class by TRP includes,

· It is closer to conductive power class definition.

· Independent from beamforming configurations

· Emission requirements are defined under the upper limit of TRP
The concern of specifying power class by TRP would be,

· Cannot ensure the required minimum UL coverage range would be met without specifying a lower limit of EIRP.

· MPR/A-MPR values may vary without the knowledge of antenna configuration and efficiency.

· Measurement of minimum output power could be quite challenging.     
2.2 Power class specified by EIRP with a TRP upper limit
The merit of specifying power class by EIRP with a TRP upper limit includes,

· Can ensure the required minimum UL coverage range would be met.

· Setting an upper limit of TRP may help confine the interference level when considering coexistence.

The concern of specifying power class by EIRP with a TRP upper limit would be,

· Defining a constant offset between EIRP and TRP upper limit may have implied certain minimum beamforming antenna configuration.

· MPR/A-MPR cannot be referenced to TRP as only TRP upper limit is defined.     
2.3 Alternative power class definition
Considering the two existing proposals that the power class defined by EIRP with a TRP upper limit and the power class defined by TRP with an EIRP lower limit (to ensure UL coverage) are essentially reciprocal to each other, where they both imply certain minimum beamforming antenna configuration, which may not be desired from mandating the minimum number of antenna perspective. On the other hand, the concern of not setting a TRP upper limit in coexistence interference consideration is not really about the TRP level, but the out of channel emission level, such as ACLR, SEM, and spurious emission. These emission levels are mostly driven by the power amplifier linearity. Higher TRP can be obtained by either higher conductive output power or better antenna efficiency, or having more active antenna array elements, which does not necessarily mean worse ACLR and SEM. With that in mind, we propose to define mmW UE power class simply by its peak EIRP without TRP power level requirement being specified. This would avoid the concern of mandating certain beamforming antenna configuration as with when both TRP and EIRP were specified.        
Proposal 1: To define mmW UE power class only by its peak EIRP.
Proposal 2: UE shall comply with the ACLR, SEM, and spurious emission requirements, as characterized by TRP, under the specified peak EIRP for its supported power class.   

2.4 UE power class proposal for 28GHz band(s) 
Depending on the type of applications and device form factor, two mmW UE power classes can be considered. Power class A is defined for fixed wireless CPE devices and power class B is defined for mobile devices such as handsets.

Proposal 3: UE power classes for 28GHz band(s) are defined as in the following table.  

	Power Class
	Peak EIRP (dBm)
	Tolerance (dB)

	A
	32
	+2/-4

	B
	26
	+2/-4

	Note: Tolerance does not include test equipment measurement uncertainty


Table 2.4-1 Proposed UE power classes for 28GHz band(s)
3
Conclusion
In this contribution, we provided our view on the mmW UE power class definition and proposed two power classes for 28GHz band(s) for consideration. 
Proposal 1: To define mmW UE power class only by its peak EIRP.
Proposal 2: UE shall comply with the ACLR, SEM, and spurious emission requirements, as characterized by TRP, under the specified peak EIRP for its supported power class.
Proposal 3: UE power classes for 28GHz band(s) are defined as in the following table.  

	Power Class
	Peak EIRP (dBm)
	Tolerance (dB)

	A
	32
	+2/-4

	B
	26
	+2/-4

	Note: Tolerance does not include test equipment measurement uncertainty
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