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Introduction

In the last RAN4 meeting, a work plan for the forthcoming two meetings was agree [1]. 

The agreed work plan states the first item to be discussed at RAN4#69 shall be,

“How to classify AAS base stations into wide area, medium range, local area, in order to decide the applicable requirements”
In this contribution, we present example use cases for the AAS base station for medium range.
Discussion
In the TR37.840 [2], deployment scenarios for Wide Area, Medium Range, and Local Area coverage are highlighted. NEC supports these deployment scenarios and proposes to adopt the same terminologies, i.e., “Macro AAS”, “Micro AAS”, and “Pico AAS” in the WI phase.
Simulation work has been carried out for Macro AAS, where vertical and horizontal cell splitting applications have been evaluated as typical Macro AAS BS applications [3]. Work for Macro AAS was a priority in accordance of the WI scope and objectives.  In this contribution we revisit another deployment scenario of the AAS BS, namely Micro AAS deployment scenario which is also within the scope of the current AAS WI. We strongly believe that characteristics of AAS are more suitable and can even present stronger use case for medium range deployments. HetNet/small cell coexistence scenario is assumed for Micro AAS deployment.

 The following presents two examples to highlight the importance of AAS BS in the small cell.
1. Cell site acquisition
Site acquisition is becoming increasingly challenging issue for operators especially if the number of required sits is large. If the BS covers small omni cell, the small cell site should be located at the center of the traffic cluster. However, if AAS is applied, the AAS BS can offer the flexibility in terms of cell shape leading automatically to a flexibility in BS cell site selection and acquisition. This means if no site is available at the centre or close to the traffic cluster, a small cell site with long distance location can still cover the cluster if AAS is applied. Furthermore, small cell site with AAS can cover two or more traffic clusters. Flexibility in terms of both location and reduced number of cell site requirements directly means both CAPEX and OPEX savings for operators. Furthermore, it should also be noted that the flexible cell site location leads to a better chance to have a location for line of site for microwave backhaul connection. In this way, AAS enables earlier and cost effective small cell deployments.
2. Weight and size
Weight and size of the AAS BS are relatively larger compared to those of the legacy BS. The increase in weight and size is caused by the integration of antennas and RRH. Based on the fact that the AAS is located at the tower top, the increase in weight and size makes the installation and maintenance of RRH more difficult and costly. On the other hand, for scenarios where weight and size can be kept relatively smaller, the aforementioned disadvantages could be considerably reduced. This is typically the case for the low output power and/or high frequency deployments scenarios where normally the small cell deployment is adopted. 
Deployment examples

Fig.1 and Fig.2 show deployment examples to highlight the use cases described above. In both examples we assume same number of small cell sites deployed within a Macro cell coverage area.
In Fig.1, we assume cell site availability is limited and five small cell sites are available. If small cell sites use omni antenna, traffic cluster where cell site is not available cannot be supported. However, if AAS is deployed at the small cell sites, it can be supported from the distant small cell sites.
Fig.2 shows similar deployment scenario with Fig.1. In this case, small cell BS sites  comply to the LOS condition for the backhaul connection. Again, with omni small cells, traffic areas with NLOS for microwave backhaul cannot be covered by small cell BSs. On the other hand, with AAS small cells, traffic occurred in the area without LOS backhaul can be supported by distant small cell sites.
In both examples, AAS small cell enables to covers the area where omni small cell cannot cover. It should also be noted that flexibility on cell site acquisition is good for OPEX and CAPEX reductions.
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Conclusion
In this contribution, we presented two use cases of micro AAS BS for small cell application/deployments.
The use cases clearly highlight scenarios where the AAS small cell is expected to play a vital role to significantly facilitate and enable OPEX and CAPEX reductions for small cell deployments.
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Figure � SEQ Figure \* ARABIC �1� BS cell site acquisition with and without small cell AAS.





Figure � SEQ Figure \* ARABIC �2� BS cell site acquisition for LOS Microwave backhaul with and without small cell AAS
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