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1. Introduction
AAS EIRP has been intensively discussed in the last meeting and ongoing offline email. However, the approximate formulation used to calculate the AAS EIRP is still not every clear, especially for the definition of transceiver accuracy, array accuracy and steering accuracy. In this contribution, the methodology of calculating the EIRP of legacy BS and AAS are both provided and discussed. 
2. The methodology of calculating EIRP
2.1 The methodology of calculating legacy BS EIRP
The methodology of calculating legacy BS EIRP is shown in Figure 1. Legacy BS EIRP is determined by three individual components: the accuracy of output power at the transmitter, the accuracy of cable loss and the accuracy of passive antenna array. 
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Figure 1.The methodology of calculating Legacy BS EIRP
2.2 The approximate model of calculating AAS BS EIRP
The methodology of calculating AAS BS EIRP in TP is shown in Figure 2. AAS BS EIRP is also determined by three individual components: the accuracy of output power at the transmitter array, the accuracy of passive antenna array and steering Error accuracy. However the definitions of these three parameters are difficult to define. Firstly, the accuracy of transmitter array is really hard to define, as the transmitter array contains several individual transmitters. Actually it’s easy to define the accuracy at boundary of the individual transmitter like the way in legacy BS which is not at the boundary of transmitter array. Secondly, the steering error accuracy is still unclear.
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 Figure 2.The approximate model of calculating AAS BS EIRP
2.3 Proposed methodology of calculating AAS BS EIRP
The formulation to calculate the EIRP in TP [1] is an approximate model, how to derive the formulation is still unknown. In this section, we try to establish the AAS model containing individual transmitter power accuracy, phase shift accuracy and antenna element accuracy, as shown in Figure 3. Based on this simulated model, we can measure the antenna gain at the measurement direction. After taking several snapshots at the measurement direction, the PDF of antenna gain can be obtained, as shown in Figure 4 and Figure 5.

[image: image3.emf]RF

RF

RF

RF

RF

RF

RF

RF

RF

RF

B

a

s

e

b

a

n

d

 

S

i

g

n

a

l

 

S

[

d

B

]

Transceiver Unit Accuracy[dB]

Antenna Element Accuracy[dB]

Phase Shift Accuracy[degree]

Steering Accuracy[dB]

_ RFUnit

G

Measurement Direction

AntennaElement

G

     

2112

v

nnetiltn

d

wexpincosexpi,n,,N













         

10

11

10

E,max,n

G

NN

nnnEnnn

nn

y,,tstwE,P,stwv









   

2

10

10

1

1010

E,max,n

G

N

AEnn

n

A,A,logwv

















Note 1:Output Power[dB] of per transmitter 

follows the Gaussian distribution with mean 

value [10log

10

(1/N)dB ] and standard deviation 

[(Transceiver Unit Accuracy[dB])/3]

Note 2:Phase Shift Error [degree]] of per 

transmitter follows the Gaussian distribution 

with mean value [0 degree ] and standard 

deviation  [(Phase Shift Accuracy)/3]

Note 3:Antenna Element Accuracy [dB]] of per 

antenna element follows the Gaussian distribution 

with mean value [0 dB ] and standard deviation  

[(Antenna Element Accuracy)/3]

sqrt


Figure 3.The proposed methodology of calculating AAS BS EIRP
Table 1. Simulation parameters
	Item 
	value

	The accuracy of individual transmitter[dB]
	0.1[dB]

	The accuracy of phase shift error[degree]
	30[degree]

	The accuracy of antenna element[dB]
	0.1[dB]

	Measurement direction [main beam] [degree]
	99[degree]


Note: these simulation parameters are still FFS, these accuracy listed are just used to simulate the statistical AAS model to show the PDF of antenna gain at the measurement direction.
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Figure 4.The PDF of AAS BS EIRP at measurement direction
Table 2. Simulation parameters
	Item 
	value

	The accuracy of individual transmitter[dB]
	0.1[dB]

	The accuracy of phase shift error[degree]
	80[degree]

	The accuracy of antenna element[dB]
	0.1[dB]

	Measurement direction[main beam] [degree]
	99[degree] 


Note: these simulation parameters are still FFS, these accuracy listed are just used to simulate the statistical AAS model to show the PDF of antenna gain at the measurement direction.
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Figure 5.The PDF of AAS BS EIRP at measurement direction
As shown in Figure 4 and Figure 5, the antenna gain measured at the main beam direction will not follow the Gaussian distribution with mean value equal to ideal value. Mean value measured by main beam direction will shift to lower region with worse phase shift accuracy. The important observation is that maybe we cannot use the 3*standard deviation of antenna gain measured at the main beam direction as the AAS EIRP. The reason is that 3*standard deviation cannot guarantee enough possibility of AAS EIRP occurring in the specific region.
In the ongoing discussion, there are two ways to define AAS EIRP:

1) One approach is based on acceptable system performance of AAS network; 
2) Another approach is an approximate model:
AAS_EIRP_accuracy= sqrt(transceiver_accuracy^2+steering_accuracy^2+antenna_accuracy^2). 
As the second approach is an approximate model, hence we prefer to use monte-carlo simulation to get the PDF of AAS EIRP directly, as shown in Figure 3. We try to combine these two approaches together. We need to investigate how much accuracy of transceiver, phase shift and antenna can meet the acceptable system performance of AAS network by system level simulation, meanwhile the PDF of AAS EIRP can be obtained by monte-carlo simulation, then we can define the reasonable EIRP accuracy. 
When we look back to the formulation proposed in TP, we want to find that to separate transceiver accuracy, steering error and antenna array is reasonable or not. Equation (1) is the simulative model. 
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                 (1)
If we want to separate the impacts of the transceiver accuracy, steering error and antenna array on antenna pattern of AAS, then we get equation (2), similar to consideration in TP [1]. In Figure 6, we can find that way is obviously a wrong method indeed.
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Figure 6.The approximate model of calculating AAS BS EIRP
3. Conclusions
In this contribution, the methodology of calculating the EIRP of legacy BS and AAS are both provided and some further considerations are also given for more detailed analysis. 
Proposal :

1) investigate how much accuracy of transceiver, phase shift and antenna can meet the acceptable system performance of AAS network by system level simulation.
2) obtain the PDF of AAS EIRP by monte-carlo simulation, then we can define the reasonable EIRP accuracy for AAS.
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