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1  Introduction

In RAN4#67, contributions related to AAS BS classification were not really discussed [1] [2]. In this contribution, we provided some further analysis on the AAS BS classifications. 
2 Discussions
In [1], AAS BS is classified into “Beamforming system” and “Integrated AAS BS”. Such classification is mainly aimed to facilitate the development of RF requirements and requirement reference points. 

AAS BS classification is related to the AAS deployment and/or coexistence scenarios. In subclause 5.2.1 of TR 37.840, there are three AAS BS deployment scenarios identified: Wide-area deployment, Medium-Range deployment and Local-area deployment. These three types of AAS BS can also be called macro-AAS BS, micro-AAS BS and pico-AAS BS [2]. These AAS BS deployment types are similar to the traditional BS deployment, where one of the possible deployment strategies is to seamlessly replacing the traditional BSs with AAS-capable BSs. Those deployment scenarios are also within the scope of the AAS work item, and it is also emphasised that the wide-area deployment will be prioritised.   

The deployment scenarios identified above for the AAS BS can be used to define the AAS BS class. We also proposed also to use the similar approach as UMTS and LTE BS classification to classify AAS BS, which is based on the minimum coupling loss (MCL), i.e., the mimimum pathloss measured between the aggressor and victim node coexisted within the defined RF scenarios. 

Prior analysis in [3][4] showed that MCL carries the effect of spatial characteristics due to deployment of AAS antenna array.  The analysis also indicated that with aggressor at the maximum antenna gain direction create MCL > 70 dB. Also, aggressor at the first order side-lobe direction also create MCL is also marginally greater than 70 dB. This means that existing wide-area BS blocking performance is applicable for AAS BS, as illustrated below:
Assume that aggressor Tx power = 33 dBm, then AAS BS blocking level = 33 – MCL

If the LTE BS blocking level (taken from subclause 7.6.1.1 in [5]) is -43 dBm, then the required MCL is 76 dB. 

From the description of current LTE BS classes with their respective MCL below [5]:

The requirements in this specification apply to Wide Area Base Stations, Medium Range Base Stations, Local Area Base Stations and Home Base Stations unless otherwise stated.  

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB. The Wide Area Base Station class has the same requirements as the base station for General Purpose application in Release 8.

Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB.

Based on the above principles, the macro AAS BS class can be described as:
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. 
Therefore, it is proposed to adopt the above text proposals into AAS TR 37.8xx as baseline to progress the AAS work. 
3 Conclusions
In this contribution, we provided our views on how the AAS BS classifications should be defined. We hope that RAN4 can reach some way forward on this topic. 
4 References
[1] R4-132456, “Definition of AAS and types of AAS base station”, Ericsson.

[2] R4-132559, “AAS BS classifications”, ZTE, Tejet.

[3] R4-116006, “On spatial domain impact on receiver in AAS”, Ericsson.

[4] R4-120674, “AAS spatial aspects”, Nokia Siemens Networks.

[5] TS 36.104 vB.4.0. 
