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1. Introduction
In RAN4#84Bis, mmW power class was discussed. WF was agreed with the key notions below:
· A single power class is defined for handheld UEs operating in FR2 in Rel-15
· The power class value is defined as the peak EIRP and is band dependent
· Baseline definition: the peak EIRP requirement is defined as the minimum value with no tolerance; it is bounded by the range of values between 22 dBm and 30.2 dBm
· Agreement on the peak EIRP for handheld UEs is sufficient to complete the power class requirement in Rel-15by Dec 2017
This paper provides a budget and justifications for determining feasible mmWave power class value.

2. Discussion

In Table 1 we show the updated budget for peak EIRP with new refinements based on learnings from [2]. Since the concerns we have tried to find the worst case budget. 

Table 1 Budgets for output power values for mmW UE
	 
	 
	28 GHz
	39 GHz

	Pout PA
	dBm
	14
	12.5

	# of elements
	
	4
	4

	array gain
	dB
	6
	6

	element gain, min
	dB
	2.7
	4.4

	Polarization gain
	dB
	2.8
	2.8

	system gain/phase error
	dB
	0.3
	0.7

	Plastic loss
	dB
	1
	1.3

	Calibration uncertainty
	dB
	2
	3

	Beam pointing loss
	dB
	0
	0

	TRP
	dBm
	19.5
	16.3

	EIRP Boresight
	dBm
	28.2
	26.7

	Glass cover loss
	dB
	1
	1.3

	TRP
	dBm
	18.5
	15.0

	EIRP
	dBm
	27.2
	25.4


We have added calibration uncertainty or better described power control inaccuracy assuming the power detection calibration will be 2 dB.  We recognised that System and gain/phase error is larger at 39 GHz. System and gain/phase error is an error in the phase shifter gain when phase is shifted and phase error in the PA when the gains is changed.  Beam pointing loss for peak EIRP is zero since it is assumed test system finds the peak of the EIRP. 
All tolerances for gain droops in at the edges of the band and voltage&temperature variation have accounted in the values. 
We have also added secondary values to indicate additional loss due to glass covers. Our understanding is that mmW antenna modules can be covered with plastic inserts and glass loss would not be present.  

All power levels assume usage of pulse shaped pi/2-BPSK with EVM requirement of 35 % and spectral flatness according that allows sufficient shaping.
Proposal: mmW power class peak EIRP value is minimum 28.2 dBm for 28 GHz and 26.7 dBm for 39 GHz. 

3. Conclusion
We presented our budget for mmW power class and made one proposal:
Proposal: mmW power class peak EIRP value is minimum 28.2 dBm for 28 GHz and 26.7 dBm for 39 GHz. 
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