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1 Introduction
In RAN#59 meeting, a new Work Item to develop and specify the core and performance requirements for AAS BS was approved [1]. And in the new WID, it’s proposed that further study to evaluate the spatial effects of AAS on the coexistence performance needs to be conducted at the first step. Therefore this contribution proposes the simulation cases based on a minimized set of typical scenarios and applications.
The following aspects shall be defined to fulfil the objectives of the simulation campaign:

1) The typical applications 

2) The typical deployment scenario
3) The spatial characteristics for evaluation
2 Discussion
In Study Item, we have investigated the E-UTRA Macro to E-UTRA Macro (uncoordinated) coexistence scenarios for the purpose of studying ACLR and in-band blocking for single-column AAS BS, which is used as the legacy passive antenna system, i.e. a 3-sector/site coverage with fix beam pattern. 
In Work Item, it could be necessary to define a set of representative deployment scenarios and evaluate the spatial effects of multi-column AAS on the coexistence performance. However, taking into account of deployment scenarios, AAS applications, system types and etc, the number of simulation cases is huge. It could be not possible and not necessary to evaluate each coexistence scenario one by one. Therefore we need to pick out the most representative simulation scenarios to reduce the work load. The following aspects are considered when determine necessary simulation scenarios.

· AAS BS applications for evaluation
In Study Item phase, the simulation cases are based on the AAS fundamental application where the AAS BS is used for a 3-sector/site coverage (i.e. static beamforming). As mentioned in TR 37.840 Section 5.1, one of most important applications of AAS BS is that it can dynamically control the elevation and azimuth angles, as well as the beamwidth of its radiation pattern via electronic means. It could be valuable to evaluate the coexistence performance when other applications besides static beamforming studied in SI. 
1) Cell partitioning in the vertical or horizontal plane
AAS can form multiple cells in the vertical/horizontal domain by establishing multiple static beamforming (BF) vectors in a vertical/horizontal array. In Figure 1 and Figure 2, dual beams per carrier are used to provide coverage for the existing hexagonal cell and these two beams are un-correlated and have phase offsets on each antenna element corresponding to a particular angle. Intermodulation products may occur outside the main beams of the carriers. Therefore the corresponding ACLR pattern will also differ from that of single column AAS BS studied in SI. How the spatial effect of AAS BS in this scenario impacts coexistence performance may need careful study.
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Figure 1 Vertical cell partitioning
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Figure 2 Horizontal cell partitioning
2) UE specific beamforming
Another important application of AAS BS is its capability of guiding the steered beams to the targeted user by applying dynamic 3D-BF. By doing so, it can increase the signal towards a particular UE and at the same time reduces interference to other cells. When multiple beams are transmitted, the 3rd intermodulation products could be smeared out all over the space, which is similar with the uncorrelated case. It is suggested to study this scenario at second step. 
· Deployment scenario
In AAS WID, it is proposed to specify the BS RF requirements for AAS BS covering Wide Area and Medium Range, and Local Area coverage, in which Wide Area BS will be prioritized. Therefore it is suggested to investigate Wide Area deployment scenario at the first step. It’s expected that the requirements for Micro and Pico AAS will be created in a building block manner using the methodologies for Macro AAS BS as the reference. 

· Target RF requirements for evaluation
Two typical RF requirements, ACLR and In-band blocking which have been studied in SI phase are suggested for further evaluation in WI with taking into account of different application scenarios. 
Take AAS BS applying cell partitioning as an example, its ACLR spatial pattern could be different from that of single-column AAS BS with a single fix beam, so coexistence studying for AAS BS ACLR is necessary. 

For in-band blocking, the blocking level received at element antenna port may be changed, considering its horizontal 3dB bandwidth of single element for multi-column AAS BS is wider than that of single column AAS. 
· System type for evaluation

In AAS WID, it is proposed to specify the BS RF requirements for AAS BS covering single RAT capable BS supporting UTRA or E-UTRA, and multi-RAT capable BS operating in Band Category 1 and Band Category 3. Considering UTRA system and E-UTRA system have similar performance in ACLR and in-band blocking, it is suggested E-UTRA system could be prioritized. 
According to above discussion, it is proposed that the following simulation cases will be considered at first step. 
Table 1 Simulation cases for ACLR

	Case
	Aggressor
	Victim
	Simulated link
	Statistics
	Target RF requirement

	1a_1
	AAS E-UTRA  Macro system: Horizontal cell splitting;
	Legacy E-UTRA Macro system: no cell splitting;
	Downlink
	Throughput loss; throughput CDF
	ACLR

	1a_2
	AAS E-UTRA  Macro system: Horizontal cell splitting;
	AAS E-UTRA  Macro system: Horizontal cell splitting;
	Downlink
	Throughput loss; 
	ACLR

	1b_1
	AAS E-UTRA  Macro system : Vertical cell splitting;
	Legacy E-UTRA Macro system: no cell splitting;
	Downlink
	Throughput loss; 
	ACLR

	1b_2
	AAS E-UTRA  Macro system : Vertical cell splitting;
	AAS E-UTRA  Macro system: Vertical cell splitting;
	Downlink
	Throughput loss; 
	ACLR

	1c(Baseline)
	Legacy

E-UTRA Macro system
	Legacy

E-UTRA Macro system
	Downlink
	Throughput loss; 
	ACLR


Table 2 Simulation cases for in-band blocking
	Case 
	Aggressor 
	Victim 
	Simulated link 
	Statistics
	Target RF requirement

	2a 
	Legacy E-UTRA  Macro system: 
	Multi-column AAS E-UTRA Macro system
	Uplink 
	Interferer levels at victim BS
	In-band blocking

	2b(Baseline) 
	Legacy

E-UTRA Macro system
	Legacy

E-UTRA Macro system
	Uplink 
	Interferer levels at victim BS 
	In-band blocking


3 Conclusion
We proposed the following simulation scope for AAS BS shall be defined as the baseline according to [1]:

1. Applications of AAS BS for simulation: Cell partitioning (at first step), UE-specific BF

2. Deployment scenario for simulation: Macro 
3. Target RF requirement for simulation: ACLR, in-band blocking

4. System type for simulation: E-UTRA 
Additional scenarios beyond a baseline can be added later on. 
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