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1 Introduction
In RAN4 67# meeting, AAS co-existence simulation scenarios were discussed. As an important application, UE specific beam forming was included in simulation scenarios to make co-existence evaluation for further research. Under this situation, the performance of UE specific beam forming based on AAS was studied. Firstly, the radiation pattern including wanted signal and IMD3 was shown in both azimuths and elevation domain. Then the co-existence performance of E-UTRA downlink and uplink ACIR was provided.  
2 Radiation pattern analysis
Three basic elements determine the performance of AAS, that is, the element gain, the array factor and the transmit signal. 

The following element pattern according to TR37.840 was used:
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(1)
For the array factor and signals, the following equation was used, based on which the radiation pattern of wanted signal is calculated as following:
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And the interference pattern of ACLR is derived according to:
	
[image: image3.wmf](

)

(

)

(

)

[

]

2

2

3103

111

3

1

1011

V

H

beam

N

N

IMDEm,n,IMDm,n

p,q,l,Nmn

beam,IMD

ˆ

P,P,logwp,q,lv

N

Î==

éù

æö

êú

ç÷

jq=jq+×+r××-

ç÷

êú

èø

ëû

ååå


	(3)


UE specific beam forming by AAS using the equation mentioned above was evaluated. 4 UEs were dropped in one cell with 4 beams pointed directly at each UE. 100 drops were simulated to collect enough samples for a stable output. 

The wanted signal and unwanted signal both in azimuth and elevation plane were averaged in 100 drops and the results were shown in Figure 1. Based on the wanted and unwanted signal, ACLR is easily calculated, these results were summarized in Figure 2. 
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Figure 1 Average wanted and unwanted signal with 4 simultaneous UE average over 100 drops in azimuth/elevation plane
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Figure 2 Average ACLR pattern in azimuth/elevation plane
Based on the above simulation results, conclusion similar as [1] was made, that is, ACLR performance of UE specific beam forming is in the range of single beam case with correlation from 0 to 1. So, UE specific beam forming is not the worst scenario in ACLR evaluation.
3 ACIR evaluation
In order to make the confirmation that AAS system works well in co-existence scenario given the existing ACLR value. Further simulation was made to draw the conclusion. We notice the simulation results shown in Figure 3, Figure 4 and Figure 5 are consistent with our expectation. Comparing with legacy system, the performance of AAS system is better, so the ACIR value should not be tighter than legacy system. 
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Figure 3 E-UTRA downlink throughput loss
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Figure 4 E-UTRA uplink throughput loss, PC set 1
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Figure 5 E-UTRA uplink throughput loss, PC set 2
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