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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 based on agreed AAS antenna modeling and system simulation assumptions [2] by spatial characteristics simulation and coexistence simulation.
2 Discussions
The spatial characteristics of ACLR were proposed in [3] and [4]. According to [4], unwanted emissions can be described with varying distortion correlation between PAs. And according to [3], 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. For each results of in figure 1, 10 array elements with spacing 0.9 lamda and the ACLR of each RF channel is set to 45dB are assumed. 
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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. With the correlation from 1 to 0, it makes different characteristics that the spatial distribution of ACLR range is growing with main lobe becomes better, but the side lobe will worse. The absolute level (absolute level = output signal level-ACLR) is the largest in correlation equals 1, and the absolute level for other correlations does not exceed the corresponding level of correlation equals 1. That means the full correlation is the worst conditions.
Based on these observations, we will evaluate coexistence between AAS E-UTRA macro systems and legacy systems for ACLR that whether the spatial characteristics impact legacy systems. Meanwhile, in AAS coexistence simulation, correlation between PAs should be considered.  
In the following, we simulate ACLR coexistence scenarios in different mechanical down-tilt(MDT) angels and electrical down-tilt(EDT) angels and correlation in different cases list in table 1[2]. Other assumptions are from table 2 and from [2]. Two situations are considered in each case: average DL throughput loss and 5% CDF DL throughput loss. 

Table1 Simulation cases for ACLR
	Case
	Aggressor
	Victim
	Simulated link
	Statistics

	1-a
	AAS E-UTRA Macro system
	Legacy E-UTRA
Macro system
	Downlink
	Throughput loss

	1-b
	AAS E-UTRA
Macro system
	AAS E-UTRA Macro system
	Downlink
	Throughput loss

	1-c(Baseline)
	Legacy E-UTRA

Macro system
	Legacy E-UTRA Macro system
	Downlink
	Throughput loss


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
	1


Case1-a (AAS E-UTRA -> Legacy E-UTRA)

In this case, the down-tilt is configured as (MDT=0deg, EDT=10deg) and (MDT=10deg, EDT=0deg). The ACLR requirements with different correlations are illustrated in Figure 2.
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Figure 2 ACLR requirements in case 1-a
Case1-b (AAS E-UTRA -> AAS E-UTRA)
The same as case 1-a, in this case, the down-tilt is configured as (MDT=0deg, EDT=10deg) and (MDT=10deg, EDT=0deg). The ACLR requirements with different correlations are illustrated in Figure 3.
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Figure 3 ACLR requirements in case 1-b
Case1-c (Legacy E-UTRA -> Legacy E-UTRA)
In this case, the coexistence is between legacy E-UTRA to legacy E-UTRA system, the down-tilt is configured as (MDT=0deg, EDT=10deg) and (MDT=10deg, EDT=0deg). The ACLR requirements are illustrated in Figure 4.
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Figure 4 ACLR requirements in case 1-c
Comparison of Case1-a/b/c
In order to obtain the difference of DL throughout loss between different cases, the comparisons of case 1-a/b/c are plotted in the same figure 5 and figure 6.
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 Figure 5 ACLR requirements when MDT=0deg, EDT=10deg
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Figure 6 ACLR requirements when MDT=10deg, EDT=0deg
From simulation results in figure 2-6, we can see that when ACLR is 45dB, the maximal difference of average DL throughout loss between different cases is less than 0.2% and the maximal difference of 5% DL throughout loss between different cases is less than 1.5%. 
In the current specs ACLR is defined per each antenna port. From our point of view, as long as each antenna port’s ACLR meet 45dB requirements, the composited ACLR could meet the system requirement with AAS. Therefore, 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 when the current per antenna port ACLR requirement is met, the spatial composited ACLR could fulfill the coexistence requirement. Therefore the current per antenna port ACLR requirement in existing 3GPP specification is proposed to be kept unchanged in AAS BS.
4 Reference
[1] R4-122102, Way forward for AAS study, Huawei, NTT DoCoMo, ALU, NSN, ZTE, Ericsson
[2] R4-123521, Way forward on AAS antenna modeling and system simulation assumptions, Huawei, Ericsson, Kathrein, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia Siemens Networks
[3] R4-113423, Discussion of RF requirements for AAS BS, #59AH, Huawei
[4] R4-120610, On spatial domain aspect of the transmitter in AAS, RAN4#62, Ericsson
4/5

