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1  Introduction

Several contributions related to AAS BS classification were submitted so far, in [1-5]. However, no agreement was reached.  

In this contribution, we proposed to address this issue and proposed a way forward. 
2 Discussions
There are currently two main proposals on how to classify AAS base station: 
Proposal 1: Use spatial-MCL, similar to existing LTE/UMTS BS classification approach. 

The AAS RF requirements derived in this technical report apply to wide area deployments. Wide area AAS Base Station is also called macro-AAS BS. The macro-AAS BS is intended for general purpose applications, similar to LTE and UMTS wide area BS.    

Wide Area AAS Base Stations are characterised by the minimum coupling loss (MCL), which also exhibits spatial characteristics due to deployment of AAS antenna array. It is FFS on how to quantify the MCL for Wide Area AAS Base Stations.  

Other AAS BS classes are FFS. 
Proposal 2: Classify AAS BS as different types according to the used antenna and the connection options so that different set of requirements can be specified for different AAS types. 

Legacy BS: BS using external antenna, with horizontal beam steering capability only, and antenna number =1, 2, 4, or 8.

AAS Type 1: BS using antenna that can be characterized separately, with both horizontal & vertical beam steering capability.

AAS Type 2: Legacy multiple antenna BS with integrated antenna with horizontal beam steering capability only, and antenna number =1, 2, 4, or 8.

AAS Type 3: BS with integrated antenna, with both horizontal & vertical beam steering capability.

Proposal 1 does not differentiate AAS BS based on its beamforming capability. Instead, it is based on the deployment, coexistence and coverage scenarios. Proposal 2 attempts to classify AAS BS based on the beamforming capability. Another alternative is also proposed in [5]. 

The advantage of Proposal 2 is that differentiation of AAS and non-AAS BS is clear. However, since there will be new AAS BS specification, AAS BS will be declared compliant to the new specification and differentiation between AAS and non-AAS BS may not be needed. Proposal 2 also suggests that BS type is for deciding what type of requirements and BS class is for deciding what the coverage of the BS is.   
To address the two proposals further, an example is used. Consider the AAS BS maximum output power, according to Proposal 2, different maximum output powers can be specified according to different beam steering capability. This could restrict the implementation freedom of beamforming in the AAS BS. For AAS BS with both horizontal and vertical beamforming capability, two different maximum output power values may be specified. This may complicate the AAS BS deployment planning. 
Using the same example to Proposal 1, given that realistic spatial-MCL value can be specified by considering realistic antenna array system, it is possible to seamlessly replacing the traditional BSs with AAS-capable BSs in existing LTE network. 

Finally, Proposal 2 also suggests using the “virtual transceivers” to specify the RF core requirements. In Proposal 1, either transceiver array boundary or far-field is used to specify the RF core requirements.

Based on analysis above, it is proposed that a way forward should be formulated in this meeting in order for the group to converge to an acceptable way of classifying AAS BS. Without such way forward, it will be difficult to conduct further work on each individual AAS BS requirement. One possible way forward is to merge Proposal 1 and 2, removing some elements that may impact implementation freedom and focus on AAS BS only. 

3 Conclusions
In this contribution, we proposed to address this issue and proposed a way forward. We hope that RAN4 can reach some way forward on this topic in this meeting. 
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