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1 Introduction

As part of the study on Active Antenna impacts to RAN4 requirements, it is necessary to model and conclude on the impact of AAS systems to downlink co-existence and how to set downlink TX requirements. During RAN4#63, a set of simulation assumptions were agreed for studying the impact of AAS when the AAS system consists of a 10 element vertical column which is used for applying electronic downtilt in a macro environment [1]. [2] elaborates on further system scenarios.

The impact of downtilt should be studied considering realistic levels of downtilt to apply. A reasonable downtilt level is around 10 degrees. However as part of the study, it is also of interest to investigate how sensitive the impact to a victim system throughput is to the specific downtilt level.

This contribution examines the impact of an AAS agressor system on both AAS and non AAS systems considering a downtilt value of 9 degrees. Furter contributions [3], [4] examine coexistence impacts with other downtilt levels.  
2 Downlink co-existence, Non AAS Victim
Figure 1 indicates the mean throughput loss vs ACIR in a non AAS victim system when the simulation assumptions of [1] are applied with a downtilt of 9 degrees
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Figure 1 Mean throughput loss in a non AAS victim system vs ACIR
In considering ACLR, a couple of important issues must be considered. Firstly, depending on the AAS implementation it may not be possible to access antenna connectors in order to perform tests relating to the individual TRXs. Methods for defining ACLR are discussed in [5], In this paper, ACLR per antenna connector is considered, bearing in mind that this may not be a good requirement or test point in practice. Secondly, the AAS system should be backwardly compatible to existing UEs, and hence the UE ACS should be assumed to be the same as in the current specifications. Examining throughput degradation vs ACIR is potentially misleading, as ACIR values that are above the current UE ACS requirement imply tightening of the UE specifications.

The ACS in the LTE specifications for 10MHz is 33dBm, including a 2.5dB performance margin. Figure 2 and the table below shows throughput loss vs ACLR considering a 33dB ACS for a non AAS victim. Different levels of cross TRX correlation in the unwanted emissions are indicated. It can be seen that the mean throughput loss is about 2%, while the throughput loss at 5th percentile is nearly 6%.
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Figure 2 Mean throughput loss vs ACLR for a non AAS victim system, ACS = 33dB

	Correlation
	Throughput loss (Mean)
	Throughput Loss
(5th Percentile)

	0
	2
	5.7

	50
	1.9
	5.7

	100
	1.9
	5.7


Table 1 Throughput impact for AAS agressor, non AAS victim, ACS=33dB
3 Downlink co-existence, AAS Victim
This section considers the impact to DL throughput on an AAS victim system of another AAS system. A downtilt of 9 degrees is applied in both systems. Figure 3 shows ACIR vs throughput degradation
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Figure 3 Throughput loss in an AAS victim system vs ACIR

Similarly to the previous section throughout degradation vs ACLR is plotted considering an ACS of 33dB at the UE. The mean throughput degradation onto a victim AAS system is somewhat larger than an AAS system, and slightly larger when the unwanted emissions are not 100% correlated between TRXs. The 5th percentile throughput loss increases substantially when comparing with the impact to a non AAS victim system.
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Figure 4 Throughput loss vs ACLR for a non AAS victim system, ACS = 33dB

	Correlation
	Throughput loss (Mean)
	Throughput Loss
(95th Percentile)

	0
	3.6
	15

	50
	3.5
	15.5

	100
	3.2
	15.5


Table 2 Throughput impact for AAS agressor, non AAS victim, ACS=33dB
4 Conclusion

The results indicate that where an AAS system causes interference to a non AAS system, the mean throughput impact is small. The impact onto an AAS victim mean throughput is a little more significant, and the degradation to 5th percentile throughput severe.
This contribution has considered a 3 sector macrocell deployment with a vertical column for E-UTRAN. Further cases that should be investigated should be discussed.
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