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1  Introduction

In RAN4#66bis, the way forward in [1] states that the requirement reference point should be worked on first in the AAS WI phase. 

In this contribution, some preliminary consideration on AAS requirement/test reference point is provided. 
2 Discussions
2.1 Background

For traditional BS (GSM, UMTS or LTE), RF core requirements (both transmitter and receiver requirements) are defined at the BS antenna connector. For AAS BS, the need to design a physical interface (or reference point) so that the AAS requirements can be adequately defined forms the prerequisite to the analysis of the AAS requirements.
During the AAS SI phase, two requirement reference points have been proposed [1]: 

· Tranceiver array boundary: The transceiver array boundary is the point or points at which the transceiver array is connected to the RDN. It excludes the effect of RDN and Antenna Array. 

· Far-field point: This is the point at which the requirements are set for AAS BS including Antenna Array, effect of spatial properties and any effect observed near the AAS BS. 

While a lot of useful discussions took place during the AAS SI phase, it was felt that details of requirement and/or test reference points should be further studied during the WI phase. The two requirement/test reference points are defined based upon the AAS generic radio architecture, as shown in Figure 1. 
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Figure 1: Requirement reference points in AAS radio architecture
In Figure 1, the transceiver array boundary interface and the radiated reference (interface) point are shown.  Based on the descriptions above [2], AAS proponents should re-use those points as baseline for further requirement/test point work. So, we attempt to elaborate further those points in a generic way. It is also conceivable that ultimately the decision to choose which point to be used should be requirement dependent [3]. 
2.1.1 Further description of requirement/test points

The radiated reference point became the candidate requirement point due to its potential to capture the spatial characteristics of AAS BS (i.e. MIMO, diversity and beamrforming properties), provide more realistic and better definition of BS requirements (without which AAS BS may not be able to operate with assured performance), and compliant to the regulatory emission requirements. This point is located at the close region of space near BS. Requirement(s) at this point can be divided into the conductive part and non-conductive part. The conductive part can be consist of traditional BS requirement(s) defined at antenna connector, effect of RDN, effect of active antenna array and other component defects. For the non-conductive part, the main contribution will be the AAS beam characteristics, and radiation imperfections.  
It is also the first attempt in RAN4 to use radiated reference point to define RF core requirements, though some similar defnition (EIRP emission requirement) was formulated for Band 20.  Therefore, we believe that it is possible to quantify the AAS RF core requirement(s) at this point, if sufficient knowledge of contribution from the conductive and non-conductive part of the requirement(s) can be obtained. 
For the tranceiver boundary point, we can firstly viewed this point as a conductive point. From Figure 1, transceiver boundary point could be a single point However, there could also be many transceiver boundary points. The per-transceiver requirement definition is one way of defining the AAS core requierments. This concept is different from the per-antenna connector requirement concept. Per-antenna connector in AAS radio module may not have one-to-one mapping with the per-transceiver concept. Moreover, the per-tranceiver requirement reference point could adequately quantify the AAS transceiver (Tx/Rx) module performance, as the module forms the central part of the AAS BS. 

Based on the considerations above, it can be observed that tranceiver boundary point could be a subset of radiated reference point, if the per-tranceiver concept is used. 

2.2 Proposals
Based on the considerations provided in this contribution, we made several proposals in order to move this issue forward. 
Proposal 1: RAN4 should reuse the two requirement/test reference points as baseline to develop AAS core/test requirements. 
Proposal 2: For each AAS core/test requirement, only one reference point should be chosen in order to reduce complexity of AAS specification. 

Proposal 3: The per-tranceiver requirement/test reference point should be adopted.  

3 Conclusions
In this contribution, we provided the initial views on AAS BS requirement/test reference points. We made some proposals in order to progress the topic: 
Proposal 1: RAN4 should reuse the two requirement/test reference points as baseline to develop AAS core/test requirements. 

Proposal 2: For each AAS core/test requirement, only one reference point should be chosen in order to reduce complexity of AAS specification. 

Proposal 3: The per-tranceiver requirement/test reference point should be adopted.  
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