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1 Introduction
In the last RAN4 meeting, some simulation results on AAS EVM were provided based on the assumptions agreed in RAN4#64 meeting [1, 2]. To facilitate further discussion on AAS EVM requirement, this contribution summarizes the simulation results as an input for TR37.840 [3].
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<Text Proposal for TR 37.840 V030>
6.3 Simulation results
<Start of the TP>

6.3.2 EVM
The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after equalization. For legacy BS, the EVM is flat in spatial domain. However, the EVM for AAS is no longer flat due to the non-coherent in-band noise.
For the first step studying, a single operator (E-UTRA Macro) is applied for the purpose of studying the spatial EVM for AAS BS. Simulation cases are shown in Table 6.3.2-1. 
EVM of each transmitter is assumed to be 12.5% for Case a and Case c in order to compare the system performance between AAS and legacy system due to the spatial EVM. 

EVM of each transmitter for Case b is 39.8% which can have an improved EVM of 12.5% in the main lobe (same as Case c) when correlation level is 0. This simulation case is used to compare the system performance with different EVM definition, i.e. EVM of 12.5% per Tx link v.s. 12.5% EVM per BTS (in the main lobe).
Simulations are based on the assumptions in Section 5.4.
Table 6.3.2‑1 Simulation cases for evaluating AAS EVM
	Case
	Single System
	BS antenna pattern
	Simulated link
	Network Layout
	EVM
	Statistics

	a
	AAS E-UTRA Macro
	3D antenna model
	Downlink
	ISD=750m, single system
	12.5% for each transmitter link
	Throughput CDF

	b
	AAS E-UTRA Macro
	3D antenna model
	Downlink
	ISD=750m, single system
	39.8% for each transmitter link (equivalent to 12.5% in the main beam when correlation level is 0 )
	Throughput CDF

	c (Baseline)
	Legacy E-UTRA Macro
	3D antenna model
	Downlink
	ISD=750m, single system
	12.5% 
	Throughput CDF


The system throughput CDF for legacy and AAS system are simulated, as shown in Figure 6.3.2-1to 6.3.2-4.
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Figure 6.3.2-1 Case a and Case c: AAS and legacy System throughput CDF (electrical down-tilt: 9deg, EVM of each Tx link: 12.5%; Right figure: zoomed throughput CDF)
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Figure 6.3.2-2 Case a and Case c: AAS and legacy system throughput CDF (mechanical down-tilt: 9deg, EVM of each Tx link: 12.5%; Right figure: zoomed throughput CDF)
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Figure 6.3.2-3 Case a and Case b: AAS system throughput CDF (electrical down-tilt: 9deg)
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Figure 6.3.2-4 Case a and Case b: AAS system throughput CDF (mechanical down-tilt: 9deg)
The simulation results show that,

1. Compared with Case c, cell average throughput of AAS system improves for Case a. This is mainly due to the improvement of EVM performance in the main lobe. However, not all UEs experienced better data rate, some UEs have a data rate drop mainly due to the poor EVM (i.e. higher than original 12.5%) of the side lobes. 

2. Compared with Case a and Case c (12.5% EVM per Tx link), Case b (12.5% EVM in the main beam) shows serious cell average throughput degradation, because the EVM per Tx link in Case b has been relaxed to 39.8% in case of the correlation level is 0 although it achieves 12.5%EVM in the main beam.
<End of TP>
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