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Introduction

In the last RAN4 meeting, work plan for the coming two meetings were 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 proved analysis on the AAS BS classifications.

Discussion
In the Study Item phase technical report [2], we can find the description on Macro, Micro and Pico AAS as follows:
· The Wide Area coverage deployment scenario is typically found in outdoor macro environments, where the BS antennas are located on masts, roof tops or high above street level. An AAS BS designed for wide area coverage is called a Macro AAS.
· The Medium Range coverage deployment scenario is typically found in outdoor micro environments, where the AAS BSs are located below roof tops. An AAS BS designed for medium range coverage is called a Micro AAS.
· The Local Area BS deployment scenario is typically found indoors (offices, subway stations etc.) where antennas are located on ceilings or walls. Deployment scenarios for local area coverage can also be found outdoors in hot spot areas like marketplaces, high streets or railway stations. An AAS BS designed for local area coverage is called a Pico AAS.

We support above descriptions

For legacy BS classes, we can find definitions in [3]:

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.

The above mentioned values of BS to UE minimum coupling loss are derived from the assumptions:

Path loss: 38.25 + 20log10(d) dB 

Minimum separation 30/5/2m (Macro/Micro/Pico)

Antenna Gain: 0 dB (BS), 0 dB(UE)

Body Loss: 1.0 dB

Cable Loss: 0 dB

Free space propagation, carrier frequency of 2 GHz, and no antenna gain at both BS and UE side are assumed. 

It means the difference of MCL value for each BS class comes only from the difference of minimum separation between BS and UE. It implies the definition only reflects the deployment scenario, that is, position of the BS antennas. Impacts of detailed conditions such as actual carrier frequency and antenna gains are neglected.

This strategy could be applied to AAS BS classifications, too. Therefore, we propose following classifications adopting same minimum coupling loss values same as those for legacy BS classes as follows.

Proposal 1:
Wide Area AAS Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB. 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.    
Medium Range AAS Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB. Medium Range AAS Base Station is also called Micro AAS BS.
Local Area AAS Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB. Local Area AAS Base Station is also called Pico AAS BS.
In the previous RAN4 meetings, there were proposals to attempt to classify AAS BS classes based on beamforming capability and the antenna connection options as summarized in [4]. We think beamforming capability or antenna connection options should not affect the AAS BS requirements such as maximum output power or unwanted emission level. On the other hand, we also think we need to consider the antenna connection options for conformance tests. Therefore, antenna connection options should be mentioned in the conformance specifications and this is FFS. We make the following proposal.
Proposal 2:

Antenna connection options should be considered for conformance specifications, but they should not have impacts on AAS BS classifications.
Conclusion
In this contribution, NEC made following proposals.

Proposal 1:
AAS BS classes are classified as follows;

Wide Area AAS Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB. 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.    
Medium Range AAS Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB. Medium Range AAS Base Station is also called Micro AAS BS.
Local Area AAS Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB. Local Area AAS Base Station is also called Pico AAS BS.
Proposal 2:

Antenna connection options should be considered for conformance specifications, but they should not have impacts on AAS BS classifications.
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