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1. Introduction
mmW output power was agreed to be based on EIRP with the following agreement noted the chairmen minutes:

WF: 

· UE power class is based on EIRP

· Maximum allowed TRP can be specified in 38.101

· If Maximumm allowed TRP is applied to all the power class or not is FFS.

· Send an LS to inform the RAN4 decision to ask RAN1 take it into account to generate power control specification in 38.213.
 In addition, power class framework was agreed [1]. Intent is to conclude values for output power. This paper we discuss aspects on mmW output power and propose how to specify output power for mmW UE. 
2. Discussion

In [2] it was also agreed to set maximum EIRP limit for UE as 43 dBm. We will discuss peak EIRP budget to align discussion between companies and then spatial coverage requirement as set by CDF of EIRP. 

We have presented peak EIRP budget in [3]. There are number of error sources and here we present nominal and worst case budget for EIRP. Table 1 includes peak EIRP, CDF % values and associated TRP.
Table 1 Output power budgets for peak and CDF EIRP and TRP

	frequency band
	 
	28GHz
	39GHz

	pi/2-BPSK
	 
	2x2 patch (28GHz)
	2x2 patch (28GHz)

	condition
	unit
	worst
	best
	worst
	best

	Pout
	dBm
	14
	14
	11.3
	11.3

	# of antenna
	dB
	4
	4
	4
	4

	array gain
	dB
	6
	6
	6
	6

	element gain
	dB
	2.7
	5.3
	4.4
	6.4

	droop
	dB
	1
	0
	1
	0

	diversity gain
	dB
	2.2
	3
	2.2
	3

	Power control error
	dB
	1.4
	0
	1.4
	0

	PVT
	dB
	2
	0
	2
	0

	Implmentation margin
	dB
	2
	0
	2
	0

	Case losses
	dB
	2
	0
	2.6
	0

	TRP
	dBm
	14.5
	23.0
	11.2
	20.3

	Peak EIRP
	dBm
	22.5
	34.3
	20.9
	32.7

	20 %CDF
	dBm
	14.9
	26.7
	13.3
	25.1

	50 %CDF
	dBm
	17.1
	28.9
	15.5
	27.3

	80 %CDF
	dBm
	19.0
	30.8
	17.4
	29.2

	90 %CDF
	dBm
	19.8
	31.6
	18.2
	30.0


This is for pi/2-BPSK with shaping. RAN4 has not agreed TX EVM for pi/2-BPSK and we have made an assumption that it is 35 % which makes output power emission limited. We discuss TX EVM in [4] with MPR assumptions.   

Table 1 also includes values 39 GHz band where gain losses in UE are accounted for.

Not all the parameters in Table 1 should be defined are requirements but in the Table 2 we present our proposal for requirements. Peak EIRP maybe of little value for realistic use cases. The best performance should be captured somehow and therefore we propose that 90 %-tile is used. Also the lowest level of performance should specified somehow. To enable feasible implementation, we do not believe performance below 20 %-tile should be specified. The values are in Table 2.
Proposal: Output power of mmW UE specified as 20 and 90 %-tiles spatial coverage of EIRP around the sphere with the values shown in Table 2 below. Power class A is applicable for 28 GHz band and B is applicable for 39 GHz band. EIRP is values are defined for pi/2-BPSK with EVM of 35 %.   

	 
	EIRP requirement
	Tolerance

	Power class
	20% [dBm]
	90% [dBm]
	dB

	A
	21.3
	26.2
	+5.5 /-6.5

	B
	19.1
	24.0
	+6 /-6


3. Conclusion
We presented UE budget for output power and made a proposal for UE output power definition:
Proposal: Output power of mmW UE specified as 20 and 90 %-tiles spatial coverage of EIRP around the sphere with the values shown in Table 2 below. Power class A is applicable for 28 GHz band and B is applicable for 39 GHz band. EIRP is values are defined for pi/2-BPSK with EVM of 35 %.   

	 
	EIRP requirement
	Tolerance

	Power class
	20% [dBm]
	90% [dBm]
	dB

	A
	21.3
	26.2
	+5.5 /-6.5

	B
	19.1
	24.0
	+6 /-6
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