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1 Introductions
Quantitative study of the AAS new characteristics require simulations to be conducted. There have been papers presented on the simulations related aspects for AAS study in the past meetings [1]. It’s necessary to align the scope of the simulations as well as the corresponding simulation assumptions. This paper discusses the simulation objectives as well as the simulation modelling and assumptions.
The simulation objectives are to quantitatively study the new AAS characteristics based a minimized set of typical scenarios and applications. Three aspects shall be defined to fulfil the objectives of the simulation campaign:
1) The new characteristics for AAS BS

2) The typical applications 

3) The typical deployment/coexistence scenarios
The new characteristics for AAS BS are elaborated in this paper first. Then the typical applications and deployment/coexistence scenarios are proposed. 
Simulation assumptions are presented as text proposals in another paper.
2 The new AAS characteristics
As discussed in [7], the impacts of the following new characteristics on system coexistence shall be studied:

1) The required receiver RF performance for each AAS receiver, such as in-band blocking [1, 2].

2) The consistence between the AAS transmitters and impact on spatial selectivity of ACLR, as well as the consistence between receivers [3, 4].

3) The adaptive beam forming [5, 7]
These three new characteristics are elaborated further in the following sections. Additional areas could be considered if identified later. 
2.1 The Rx RF requirements for individual AAS receiver
Let’s start the discussions from the in-band blocking requirements for the receivers. The in-band blocking interference power level represents the total received power at the antenna connector (via the connected antenna) from all the UEs in the adjacent system (or carrier) within the same operating band but based on the uncoordinated deployment. The background of BS in-band blocking requirements for UTRA and E-UTRA is described in TR25.942 and TR36.942. System simulations were performed to evaluate the CDF distribution of the received power from UEs within the systems at the adjacent channel based on uncoordinated deployment. The in-band blocking requirement shall be the power level that the BS may receive with very low possibility, for example, 0.01% or a few seconds per day. 

As shown in Figure 1, the signals collected from the antenna elements are combined before being fed into the front end of the receiver for traditional BS. For AAS BS each receiver is connected with one or multiple antenna elements. The received blocking signal power level is determined by the radiation pattern of the connected antenna system, and system simulation can be conducted to evaluate the CDF distributions of the receiver power level.
The same approach can be applied to evaluate the other Rx RF requirements, such as in-channel selectivity, dynamic range, and the receiver inter-modulation.
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Figure 1: Scenarios of the received blocking signals at the traditional BS and AAS BS

2.2 The spatial ACLR

The spatial ACLR is resulted from the un-correlation components of the transmitters participating in the beam-forming. In the other words, the consistence between transmitters determines the spatial selectivity of the ACLR.. 
For the traditional BS installed with traditional composite antenna, the ACLR spatial distribution is flat because the weighting vector (usually implemented by a passive phase shifting network) and is applied to the identical signal and noise. In this case, the radiation pattern for signal and noise is identical. 
This process is different for AAS BS. For the 
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th transmitter in the AAS BS, the output signal 
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can be denoted as
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Where 
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is the wanted signal to be transmitted. The wanted signals are identical for all the transmitters.


[image: image7.wmf]F

is the correlated distortions added to the signal for each transmitter.
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is the distortions added to the signals due to Tx chain inconsistence, such as the discrepancies of the RF modules in the transmitter chains, which are uncorrelated between the transmitters.
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is the thermal noise in the Tx chain which should be uncorrelated between the transmitters. 

When the weighting vectors are applied to the transmitted signals 
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 from the AAS transmitters, the spatial distributions of the different components of 
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are different:

· The radiation pattern of the wanted signal 
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 is shown as the red curve in Figure 2.

· The radiation pattern of the correlated distortion 
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is identical as the one for wanted signal 
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, and is shown as the blue curve in Figure 2. 
· The radiation patter of the uncorrelated distortions 
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 and noise 
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 can NOT be controlled by the weighting vectors. The beam pattern for uncorrelated signals are usually uniformly distributed which are shown as the green curve in Figure 2.
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Figure 2: Spatial selectivity of the transmitter signals
Wanted signal (in red), correlated distortion (in blue), uncorrelated noise (in green)

The overall impact of the phenomena shown in Figure 1 is the spatial selectivity of the relative differences between the wanted signal and the distortions plus noise, or the ACLR. The ACLR selectivity means the interference leakage to the adjacent band are not uniformly distributed in the spatial domain. Therefore, some of the areas covered by the adjacent systems may suffer more interference from AAS BS while some others may suffer less. The spatial ACLR shall be properly modeled and the impacts on the coexistence between adjacent systems shall be evaluated.

The ACLR selectivity is determined by the correlation level between the transmitters. Coexistence simulation can be used to determine how to compromise between the ACLR requirement and the required correlation level. As a brand new area for investigation, further study on the modeling of ACLR selectivity is needed.
2.3 The adaptive beam-forming

Adaptive beam forming has been enabled in RAN1 specification. So far fix beam pattern has been assumed for the coexistence study in RAN4. Whether the adaptive beam adjustments have been covered by the existing assumption shall be further investigated and clarified. 
3 The typical application and deployment scenarios
The most important step is to have the baseline evaluation results. As the baseline, the evaluation should start from the most typical applications and deployment scenarios. 
The most typical application of the AAS BS is the macro cell coverage with 3-sectors at each site, which is the most generic one considered in 3GPP. Correspondingly, we propose to consider the most typical coexistence scenario which is the Macro to Macro where one is AAS BS and the other is traditional BS.

Simulation assumptions are presented as text proposals for [6] in another paper.
4 Conclusion
In this contribution, we clarified the following three aspects related with quantitative study of the AAS BS:

1. The new characteristics for AAS BS

2. The typical applications 

3. The typical deployment/coexistence scenarios
We proposed to quantitatively investigate the following three areas:

1. The required receiver RF performance for each AAS receiver, such as in-band blocking.
2. The consistence between the AAS transmitters and impact on spatial selectivity of ACLR, as well as the consistence between receivers.

3. The adaptive beam forming.
We propose to consider the most typical applications and deployment scenarios, which is macro cell coverage with 3-sectors at each site. The coexistence scenario is Macro to Macro where one is AAS BS and the other is traditional BS.
Additional scenarios beyond a baseline can be added later on.
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