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1 Introduction

In theRAN4#76 meeting in Beijing, a provisional structure of the core requirement TS for AAS BS was agreed [1]. It was agreed to continue working on the details over the AAS reflector, in order to come up with agreeable TS text for the RAN4#76bis meeting. A part of this work has resulted in the definition of two points of reference, for the respective conducted and the radiated requirements. It follows that also the minimum coupling loss (MCL) is in need of further definition (e.g. to which point of reference it refers) for proper declaration of BS class. This TR seeks to address that issue in TR37.842 [2].
The document is updated according to RAN4#76bis discussion

2 Background
The current text in [2] regarding the BS classes is quoted below (italic style to distinguish it from normal contribution text) :
“

6.2
BS classifications

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. 
AAS BS classes characterised by other antenna characteristics and/or deployment scenarios are not precluded and could be considered for future study if necessary.”
It can be noted that the MCL is not defined in relation to any of the points of reference but more vaguely to the BS in general, which is unambiguous for a non-AAS BS with a single connector point of reference, but ambiguous when there are more than one points of reference like in the case of AAS BS. 
3 Discussion 
Figure 1 below describes the scenario for non-AAS BS MCL in the simulations made to determine blocking requirements and consequently also BS sensitivity. The same scenario has also been used to determine the corresponding coexistence requirements for DL. In the AAS WI work, there has been a vision to reuse the work performed in the non-AAS BS requirement specifications as much as possible. Therefore it has been assumed that the scenarios used for AAS BS simulations should fit in the legacy simulations scenarios. Figure 2 depicts the AAS BS scenario corresponding to the non-AAS BS scenario in figure 1.

Figure 1. Non-AAS BS simulation scenario (note that several links combined into a network has been used to determine the BS UL requirements as described in [3] TR25.942 and [4] TR36.942.)
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Figure 2. AAS BS scenario corresponding to non-AAS BS scenario depicted in figure 1.

In the non-AAS BS, the MCL refers to the composite coupling loss between the UE antenna connector and the BS antenna connector. It does thus include both the loss of the antenna feeder and the antenna signal distribution network (often referred to as the antenna transformer due to its impedance transformation function), and the antenna gain resulting from the array gain of the BS antenna and the element gains of the respective BS antenna and UE antenna. 

It has been agreed in the AAS WI that the non-AAS reference sensitivity requirement shall apply to each ABA connector. Consequently, also the corresponding blocking requirements shall be applied to each ABA connector. It can be seen in figures 1 and 2 that the when using the same MCL figures for both scenarios, they can only be equal scenarios if the MCL is defined between the UE antenna connector and the BS ABA connector. Hence, for the AAS BS, UL scenarios, the MCL should be defined as the coupling loss between the UE and the ABA connector.
For the DL the power seen by UE in the MCL position from the non-AAS BS is all the power at the antenna connector minus the MCL. The corresponding power seen by the UE in MCL position (from all ABA connectors) is the power of each ABA connector passing the RDN, the antenna array and the path loss between the UE and the antenna array, before  adding up in the UE antenna. However, this can also be described as the sum of the power of all ABA connectors (corresponding to the non-AAS BS connector) summed and then passing the MCL to the UE antenna. Thus if the summed power of all ABA connector corresponding to one non-AAS transmitter antenna connector is used for setting output power limitations to the BS classes defined by the MCL figures, consistency between non-AAS BS and  the AAS BS classes is achieved (using the same MCL).
Since this classification method is agreed in the WI, it is consistent with non-AAS simulation results to define the MCL for AAS BS as the minimum coupling loss between the ABA connector of the AAS BS and the UE.

4 Observations
· AAS BS can be adapted to non-AAS BS classification using the same MCL when the MCL is defined as the minimum coupling loss between the ABA connectors and the UE.
· UL requirements can be directly applied to AAS BS ABA connectors using this definition.

· BS class DL output power limits relate to the summation of the output power of the individual ABA connectors corresponding to the non-AAS BS of the same class.

5 Conclusion
· The definition of MCL for AAS BS must be updated according to observations.
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7 Terminology
The terminology used in this contribution is taken from TR37.842. 

Additional explanations of terms can be found below:
ABA connector: array boundary connector as depicted in figure 2.

8 Text proposal

6.2
BS classifications




.
Wide Area BS are characterised by requirements derived from Macro Cell scenarios
. For AAS BS of Wide Area BS class, the minimum coupling loss between any TAB connector and the UE is 70 dB.
Medium Range BS are characterised by requirements derived from Micro Cell scenarios
. For AAS BS of Medium Range BS class, the minimum coupling loss between any TAB connector and the UE is 53 dB.

 Local Area BS are characterised by requirements derived from Pico Cell scenarios
. For AAS BS of Local Area BS class, the minimum coupling loss between any TAB connector and the UE is 45 dB.
========================================== end of TP =====================================
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