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Introduction

The WF on MCL definition in [1] was approved during the last RAN4#69 meeting in San Francisco.  However, the methodology for calculation of MCL for AAS BS classes is kept FFS. Derivation of MCL for each BS class is on the list of target objectives for RAN4#69 in [2] which has not yet been concluded.

In this TP we analyse the background in which MCL values has been calculated in previous specifications and accordingly we use this methodology which has been used in the calculation of MCL for BS classes and apply to AAS BS. MCL values for BS classes are used for co-existence studies and simulation. 

Discussion
RAN4 agreed on the following definitions for AAS BS classifications and MCL definitions as per [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.  

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. 

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. 

With the actual methodology for calculation of MCL for AAS BS classes is FFS.
Based on [3] Minimum Coupling Loss (MCL) is defined as the minimum distance loss including antenna gain measured between antenna connectors. The following formula is used for calculating the MCL:

MCL = Path_Loss +Body Loss + cable Loss – G_BS – G_UE

Where Path_Loss is the free space Path loss [dB] = 38.25 + 20 log10(d [m])
G_BS is the BS antenna gain

G_UE is the UE antenna gain.

The TR [3] shows detail calculation for local-area scenario however there were no calculations found for the wide-area BS and medium-range BS scenarios.

By applying the following the assumptions we get same values of BS to UE minimum coupling loss referred to in [3] and also specified in [4]. 
Path loss: 38.25 + 20 log10(d[m]) dB 

Minimum separation 30/5/2m (wide-area/medium-range/local-area)

Antenna Gain for all BS classes: 0 dB (BS), 0 dB(UE)

Body Loss: 1.0 dB

Cable Loss: 0 dB for local-area and medium-range BS classes, and 2dB for wide-area BS class

These results in following MCL for the defined MCL classes:

MCL for wide-area BS class = 70.7 dB

MCL for medium-range BS class = 53.2 dB

MCL for local-area BS class = 45.2 dB

Free space propagation, carrier frequency of 2 GHz, and no antenna gain (0dBi) at both BS and UE side are assumed despite that the antenna gain in [5] considers antenna gain of 15 dB for the wide-area BS.
It worth noting that, in case BS antenna gain is included in the calculation of MCL then the MCL value would be further reduced resulting on little or no distinction between the wide-area and medium-range BS classes.
It means the difference of MCL values 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 (height) of the BS antennas. Impacts of detailed conditions such as actual carrier frequency and antenna gains are neglected in the definition of MCL and BS classes in the non AAS BS systems.

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.  

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. 

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. 

The legacy methodology for calculating MCL excluded impacts of antenna gains. In the same way for AAS BS, impact of antenna gains should be neglected and excluded from the MCL calculation for the corresponding AAS BS class. The impact on additional losses due to RDN is expected to be the same for all AAS BS classes and therefore should be neglected and excluded from the calculation of MCL. 

Conclusion
In this TP, NEC proposes adopting same methodology for calculating MCL for legacy BS classes. Antenna connection should not have impacts on the assumption of MCL values for AAS BS classes. 
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.  

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. 

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. 
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