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1
Introduction 
mmW UE power class has been rigorously discussed in last RAN4 meeting [1-10]. Though there was yet a definitive decision on how the power class and numbers would be defined, it seemed to be agreeable that both TRP and EIRP would need to be considered. In this contribution, we realign our view on power class definition as presented in last RAN4 meeting [9] and bring up a new proposal in light of the agreed way forward [10] for consideration.                        
2
Discussion
Table 2-1 summarizes the proposals from contributed companies in last RAN4 meeting on the definition of mmW UE power class and their values/limits.
	 
	Power Class Definition
	TRP
	EIRP
	Band

	
	
	Nominal
	Tolerance
	Nominal 
	Tolerance
	

	R4-1704531
	Both TRP and EIRP
	23 dBm
	+2/-2 dB
	34 dBm
	+2/-6 dB
	Not specified

	R4-1704686
	Maximum TRP
	9 dBm
	 
	25 dBm
	 
	> 6 GHz

	R4-1704934
	Both max. TRP and max. EIRP
	20 dBm
	+3 dB
	30 dBm
	+3 dB
	Not specified

	
	
	17 dBm
	+3 dB
	27 dBm
	+3 dB
	Not specified

	R4-1705106
	TRP supplemented by min. EIRP
	20 dBm
	TBD
	27 dBm ≤ EIRP ≤ 43 dBm
	28 GHz


	R4-1705107
	TRP supplemented by min. EIRP
	20 dBm
	TBD
	27 dBm ≤ EIRP ≤ 43 dBm
	28 GHz

	
	
	14 dBm
	TBD
	 
	 
	28 GHz

	R4-1705201
	Peak EIRP supplemented by max. TRP
	 
	 
	 
	 
	Not specified

	R4-1705222
	EIRP at 50% CDF
	 
	 
	FFS
	 
	Not specified

	R4-1705226
	Max. TRP and min. EIRP at 50% CDF
	23 dBm
	 
	 
	 
	Not specified

	R4-1705677
	Peak EIRP
	 
	 
	32 dBm
	+2/-4 dB
	28 GHz

	
	
	 
	 
	26 dBm
	+2/-4 dB
	28 GHz


Table 2-1 mmW UE power class proposals in RAN4 #83 meeting
It can be seen that both TRP and EIRP have been considered in defining the mmW UE power class. And in [9] the merits of TRP-based and EIRP-based power class definition have also been discussed. In our view the key aspect in defining the mmW UE power class is to address the following concerned factors as brought up in the above contributions.

· UL coverage for network link budget planning (minimum EIRP)

· Co-channel interference in coexistence (maximum TRP)

· Regulatory requirement (maximum EIRP)

· UE antenna configuration implementation flexibility

· Power consumption

· Device form factor

· Spatial coverage (EIRP at certain %tile of CDF)
To address these concerned factors, we think the power class can be defined in the similar way as proposed in [8] with maximum TRP and minimum EIRP in conjunction with regulatory requirement for maximum EIRP. For TRP, since only the maximum limit would be defined, there is no need to further define the tolerance. In view of UE power consumption and device form factor to potentially achieve full spherical coverage, two mmW UE power classes can be considered in Rel-15. Power class A is defined for fixed wireless CPE devices and power class B is defined for mobile devices such as handsets. Based on the power class numbers being proposed in previous contributions, for 28GHz band, 23 dBm can be considered as the upper limit of TRP for power class A, which is associated with a minimum EIRP of 24 dBm at 50%tile of CDF to suffice a certain range of spatial coverage. For power class B, it is suggested to lower the TRP upper limit by 3 dB and minimum EIRP by 6 dB.          

Table 2-2 summarizes the proposed mmW UE power classes for 28GHz band.
	Power Class
	TRP
	EIRP @ 50% CDF
	Peak EIRP

	
	Max.
	Min.
	Max.

	A
	23 dBm
	24 dBm
	43 dBm

	B
	20 dBm
	18 dBm
	43 dBm


Table 2-2 Proposed mmW UE power classes for 28GHz band
While power class EIRP is defined at 50%tile of CDF to ensure certain range of spatial coverage, other UL requirements, such as minimum controlled output power, relative power tolerance, ON/OFF time mask, carrier leakage, in-band emissions, frequency error and EVM would only be characterized at boresight (peak beam) direction.  

3
Conclusion
In this contribution, we realign our view on mmW power class definition as presented in last RAN4 meeting and bring up a new proposal as below for consideration.

Proposal: UE power classes for 28GHz band are defined as below.

	Power Class
	TRP
	EIRP @ 50% CDF
	Peak EIRP

	
	Max.
	Min.
	Max.

	A
	23 dBm
	24 dBm
	43 dBm

	B
	20 dBm
	18 dBm
	43 dBm
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