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1. Introduction
During last meeting there were some discussions on the EIRP accuracy of extreme condition of FR2 BS. This contribution tries to make a conclusion.
2. Discussion 
The EIRP accuracy of normal condition of FR2 BS is ±3.4dB. The positive and negative symbol of accuracy is assuming that some BS will have bigger EIRP and some will have smaller EIRP, together with the normal distribution of EIRP, the whole network will not suffer performance degradation due to the EIRP accuracy. But the implementation of BS doesn’t prove that.
The EIRP is the sum of conducted power of PA and antenna array gain. The increasing of EIRP means increasing the output power of PA or the antenna gain. The PA is a power limit active device because the limited P1 of PA. When choosing the PA, the main factor is the P1dB, which should 0.5db-1dB larger than the average power plus PAPR of the signal, under the assumption of DPD. So there will be only 0.5-1dB margin to the output power of PA. If the PA has to have more output power, PA has to have bigger P1dB and larger power consumption, which will increase the cost and make the BS less competitive.
And for the antenna array gain, because it is passive element the array gain will have relative small deviation like 0.8-1dB. 
So the EIRP accuracy should have a positive accuracy like 1.3-2dB. And it is still an optimistic evaluation, because it is unlikely that the PA with highest P1dB is just fit with the highest antenna gain at the same time.
It is really a tough work to have a BS station to increase its EIRP to 3dB without any change of the PA, antenna, power unit, especially for Macro BS. For increasing the EIRP of 60dBmi to 61dBmi, the output power increase from 1000w to 1258w.
But the negative accuracy of 3.4dB is much easier to fulfill.
Observation1: +3.4dB EIRP accuracy is unlikely to realize, but the -3.4dB is easy to fulfil.
It should degrade the performance of the network.
Here are two example of coverage distance reduction due to the EIRP loss, one for UMA LOS and one for UMA NLOS [1].
Assumption: Fc=28GHz, hBs=25m, hUE=1.5m, EIRP=60dBm@nomal condition, UE EIS=-100dBm
	EIRP
	
	UMa LOS(m)
	UMa NLOS(m)

	EIRP=60dBm
	d3D
	19591
	1016

	EIRP=56.6dBm
	d3D
	16108(17.7%loss)
	831(18.2%loss)


We can see that the due to the EIRP accuracy at normal condition, the coverage distance will shrink nearly 18%.
And some former contribution has a suggestion of EIRP accuracy of 4.5dB at extreme condition, the coverage distance is also presented below:
	
	
	UMa LOS(m)
	UMa NLOS(m)

	EIRP=60dBm
	d3D
	19591
	1016

	EIRP=55.5dBm
	d3D
	15120(22.8%loss)
	779(23.3%loss)


We can see that the due to the EIRP accuracy at extreme condition, the coverage distance will shrink nearly 23%.And at extreme high temperature, the P1dB of PA will reduce also, so the possibility to have a positive EIRP error like 1dB is more pessimistic.
If operators have to deploy the FR2 BS with such EIRP accuracy, the density of the BS should be increased. 
Observation2: the BS density should be increased due to the large EIRP accuracy.
The logic of BS under extreme condition will suffer larger EIRP accuracy than normal condition is that the analog device under extreme temperature will have big deviation such as gain and phase. This is a valid point. But for an active array, even under normal temperature, the beamforming gain is based on calibration of gain and phase.
So the calibration is also coordinate to the temperature. There is possibility that at extreme condition the EIRP can have the same accuracy as that of normal condition with elaborate calibration algorithm.
Observation3: The EIRP accuracy of extreme condition may be the same with that of normal condition.
Due to the analysis above, the agreed EIRP accuracy of ±3.4dB of normal condition should have impact of the network deployment and performance. And some method can use to overcome the extreme temperature influence. 
Proposal: The EIRP accuracy under extreme condition of FR2 BS should be ±3.4dB. 
3. Conclusion 
This contribution wants to form a conclusion of EIRP accuracy under extreme condition:
Proposal: The EIRP accuracy under extreme condition of FR2 BS should be ±3.4dB.
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