3GPP TSG-RAN WG4 meeting #84
R4- 1708143
Berlin, Germany, 21 - 25 August, 2017
Source:
Sumitomo Electric
Title:
 Power class definition of mmWave UE
Agenda item:
9.4.3.1.1
Power class definition
Document for:
Approval
Introduction

In the last RAN4 meeting RAN4-NR#2 held in Qingdao, the WF on power class framework for mmWave was approved [1], where it is agreed that UE power class is based on EIRP. There are still many issues left open and this contribution discusses part of these issues.  
Discussion
· Power class definition
Although it has been agreed that UE power class is based on EIRP, the follow two issues still need further discussion [1].
· How to define the maximum TRP limit and whether this limit varies for different power classes
· Whether an upper EIRP limit for each power class is needed
Regarding the TRP limit, it has been in the WF [2] in RAN4#82bis held in Spokane, April 2017, that 

· Powerclass definition includes upper limit for TRP which need to be met regardless of beamforming settings
The reason we need to set an upper limit for TRP is that the same EIRP can be achieved with different combination of TRP and antenna gain. Different TRP would lead to different co-channel interference and hence different system performance. If we only specify the power class with EIRP, the co-channel interference and the system performance is hard to be controlled. There is no reason to violate the April agreement. 
Proposal 1 An upper limit for TRP is specified for each power class 
Regarding the upper EIRP limit in power class definition, our opinion is that it is not necessary to be specified. The upper limit in power class definition specifies the maximum power at which the unwanted emissions requirements apply. The metric of unwanted emission has been agreed to use TRP because it has been identified in SI that it is TRP that matters system performance.   If an upper limit for TRP is specified for each power class, there is no need to specify an upper EIRP limit for each power class. Note max allowed EIRP of 43dBm has been agreed to satisfy the regulatory requirement [3].
Proposal 2 Only lower EIRP limit, no upper EIRP limit, is specified for each power class  
Proposal 3: Adopt the following format for mmWave UE power class definition:
	Band number
	Power Class A

	28GHz
	EIRP
	TRP

	
	Nominal
	Tolerance
	Nominal
	Tolerance

	
	X
	-x
	Y
	+y


· EIRP mask percentile
The purpose of having EIRP mask requirement is to make assure that certain performance can be guaranteed in the whole coverage requirement. From this point of view, what is important are values at low percentile side. 
Proposal 4 Adopt 20% and 50% percentiles for EIRP mask requirement 

· Parameters to derive peak EIRP
Proposal 5 Adopt the following parameters to derive the peak EIRP in the boresight.
	Parameter
	Unit
	Value

	Number of antenna elements in an array
	 
	4

	Number of antenna arrays in the UE
	
	

	Single element gain
	dBi
	3

	Gain variation with frequency
	dB
	-1

	Array implementation loss
	dB
	-2

	Effective BF gain
	dB
	6

	Max total power
	dBm
	20

	Dual polarization gain
	dB
	3

	Pout EIRP total
	dBm
	29


Conclusion

 This contribution discussed open issues of mmWave power class definition and had the following proposals.
Proposal 1 An upper limit for TRP is specified for each power class 

Proposal 2 Only lower EIRP limit, no upper EIRP limit, is specified for each power class  
Proposal 3: Adopt the following format for mmWave UE power class definition:
	Band number
	Power Class A

	28GHz
	EIRP
	TRP

	
	Nominal
	Tolerance
	Nominal
	Tolerance

	
	X
	-x
	Y
	+y


Proposal 4 Adopt 20% and 50% percentiles for EIRP mask requirement 

Proposal 5 Adopt the following parameters to derive the peak EIRP in the boresight.

	Parameter
	Unit
	Value

	Number of antenna elements in an array
	 
	4

	Number of antenna arrays in the UE
	
	

	Single element gain
	dBi
	3

	Gain variation with frequency
	dB
	-1

	Array implementation loss
	dB
	-2

	Effective BF gain
	dB
	6

	Max total power
	dBm
	20

	Dual polarization gain
	dB
	3

	Pout EIRP total
	dBm
	29
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