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1 Introduction

In RAN4#62bis, a way forward [1] was approved. It was proposed in the way forward that ACLR and blocking requirements should be studied first. This contribution discusses ACLR requirements by spatial characteristics simulation and coexistence simulation.
2 Discussions
The spatial characteristics of ACLR were proposed in [2] and [3]. According to [3], unwanted emissions can be described with varying distortion correlation between PAs. And according to [2], ACLR is the out-of-band part of the relative difference between the wanted signal and the distortions plus noise. So we can calculate ACLR spatial distribution in different correlation and down tilt angles, as shown in figure 1.
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Figure 1 Spatial distribution of ACLR in different correlation and down tilt angles

From figure 1, it is shown that ACLR is not uniformly distributed in spatial domain. It will be evaluated by coexistence simulation that whether the spatial characteristics impact legacy systems. Therefore, in AAS coexistence simulation, correlation between PAs should be considered. In addition, in AAS, antennas are connected to transceivers and there are no cables between them. So the cable loss is 0dB.
In ACLR, the coexistence scenarios are shown as table 1.
Table 1 the coexistence scenarios in ACLR simulation

	Case
	Aggressor
	Victim
	BS antenna pattern
	Simulated link
	Network Layout
	Statistics
	Target RF requirement

	E1-a (Baseline)
	Legacy E-UTRA Macro system 
	Legacy E-UTRA
Macro system
	3D antenna model
	Downlink
	Uncoordinated, ISD=750m
	ACLR vs Throughput Loss
	ACLR

	E1-b 
	 AAS E-UTRA

Macro system
	Legacy E-UTRA Macro system
	3D antenna model
	Downlink
	Uncoordinated, ISD=750m
	ACLR vs Throughput Loss
	ACLR


The correlation between PAs will be added to simulation assumptions, as shown in table 2. Other assumptions are from [4].

Table 2 Additional assumptions in ACLR simulation
	System
	Correlation
	Cable Loss(dB)

	AAS E-UTRA Macro system
	1/0.8/0.6/0.4/0.2/0
	0

	Legacy E-UTRA Macro system
	1
	2


In case E1-b, we simulate ACLR in different downtilt angles, as shown in figure 2. Two situations are considered in every downtilt angles: average DL throughput loss and 5% CDF DL throughput loss. 
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Figure 2 (a)  ACLR requirements in 0º down tilt angle in case E1-b
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Figure 2 (b)  ACLR requirements in 5º down tilt angle in case E1-b
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Figure 2 (c)  ACLR requirements in 10º down tilt angle in case E1-b
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Figure 2 (d)  ACLR requirements in 15º down tilt angle in case E1-b
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Figure 2 (e)  ACLR requirements in 20º down tilt angle in case E1-b
From simulation results in figure 2, we can see that when ACLR is 45dB, the average DL throughout loss and 5% CDF DL throughout loss under different correlation between PAs are same. Therefore, the spatial characteristics of ACLR will not impact coexistence system.
ACLR in legacy BS systems based on different down tilt angles in case E1-a are simulated and shown in figure 3.
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Figure 3  ACLR requirements in case E1-a
To compare ACLR difference between case E1-a and case E1-b, we draw them in one picture based on different down tilt angles, as shown in figure 4.
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Figure 4 (a) ACLR difference between case E1-a and case E1-b when the correlation is 1 in AAS BS.
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Figure 4 (b) ACLR difference between case E1-a and case E1-b when the correlation is 0 in AAS BS.

From simulation results in figure 4, we can see that when ACLR is 45dB, the max difference of the average DL throughput loss between case E1-a and case E1-b is less than 0.2% and that of 5% DL throughput loss is less than 1.5%. Therefore, it can be proved that the spatial characteristics of ACLR don’t impact legacy BS in coexistence simulation. So ACLR in existing 3GPP specification can be reused in AAS BS.
3 Conclusion

In the contribution, ACLR is simulated in AAS BS- legacy BS and legacy BS- legacy-BS scenarios. From the simulation results, it is proved that ACLR is not uniformly distributed in spatial domain. However the spatial characteristics don’t impact legacy BS and ACLR requirements in existing 3GPP specification will not be changed in AAS BS.
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