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1. Introduction
In last NR 2# meeting, there was some discussion on range2 mm wave output power accuracy and a WF was approved. It points out some factors which have effect on the accuracy of EIRP:
1) Transceiver unit accuracy;
2) phase shift accuracy among transceiver units; 
3) phase shifter accuracy within analog phase shifter; 
4) sub-array gain accuracy, mismatch errors and insertion loss variations; 
5) Other factors are not precluded for further considerations; 
According to this WF, this contribution wants to supply more information of EIRP accuracy for mm wave. 
2. Discussion 
We build a hybrid structure for mm wave base station; it is described as 8x16x2.The center frequency is 28GHz.Distance between antenna elements is 0.5λ.


Figure1. Hybrid base station architecture 
As describe in the WF, the error factor of transceiver unit are power difference and phase error. We set the output power error to 3dB and phase error to 15 degree. And for phase shifter the phase error is set to 15 degree. The output power error of each channel is also set to 3dB. For antenna, the deviation error is set to 1dB. The value for each error is set without clear evidence, but larger to some extent than the error in sub 6 GHz, which the TRP error is 2.0 dB and phase error is 5 degree.
The rule to estimate the EIRP is to fix the wanted beam direction and only measure the EIRP and this direction during simulation. And the EIRP accuracy range is set compared to the design value, not to the statistics value. This criterion is more likely to be used during base station design and production. 

	Error factor 
	Accuracy requirement 

	Transceiver unit power error
	3dB

	Phase error among transceiver units
	15degree 

	Phase shifter phase error
	15degree

	Channel power error after phase shifter
	3dB

	Array deviation error
	1dB 


We can find out that comparing to the sub 6 GHz base stations, there are more factors to affect the accuracy. Simulations are done at each factor and finally get the root of square sum.
First simulation is done by adding error of power of transceiver unit. The distribution of the error is uniform with upper and lower limit to (-3, 3) dB.
	Simulation 1
	Accuracy requirement 

	Transceiver unit power error
	(-3 dB,3 dB) 


Simulation result:
	EIRP error due to power error
	(-1.8dB,1.8dB)


Second simulation is done by adding error of power of channel after phase shifter. The distribution of the error is uniform with upper and lower limit to (-3, 3) dB.
	Simulation 2
	Accuracy requirement 

	Channel power error 
	(-3 dB,3 dB) 


Simulation result:
	EIRP error due to power error
	(-1.0dB,1.0dB)



Third simulation is done by adding error of phase of transceiver unit. The distribution of the error is uniform with upper and lower limit to (-15, 15) degree.
	Simulation 3
	Accuracy requirement 

	Phase error among transceiver units
	(-15 degree,15 degree) 


Simulation result:
	EIRP error due to phase error
	(0.9dB,0dB)



Forth simulation is done by adding error of phase of phase shifter. The distribution of the error is uniform with upper and lower limit to (-15, 15) degree.
	Simulation 4
	Accuracy requirement 

	Phase shifter phase error 
	(-15 degree,15 degree)



Simulation result:
	EIRP error due to phase error
	(0.6dB,0dB)



Fifth simulation is done by adding error of antenna gain error. The distribution of the error is uniform with upper and lower limit to (-1, 1) dB.

	Simulation 5
	Accuracy requirement 

	Array deviation error
	(-1 dB,1 dB)


Simulation result:
	EIRP error due to antenna error
	(-0.4dB, 0.4dB)



After summing all the error together, the EIRP error should be:
	EIRP Accuracy
	(-2.4dB, 2.1dB) or (-2.4dB, 2.4dB)



The asymmetric of the accuracy range is due to the EIRP is fixed at certain direction and compared to the design value. With phase error, the EIRP is unlikely to increase at the wanted direction. And we can also make them to be a symmetrical range by enlarge the positive error.
3. Conclusion
This contribution tries to give some simulation result for the EIRP accuracy to see the hardware ability. All the simulation is only based on assumed RF ability of mm wave component. The EIRP accuracy range is (-2.4dB, 2.1dB) or (-2.4dB, 2.4dB), which is bigger than sub 6 GHz base station. And we think for better performance calibration is needed in range 2 NR base station.
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