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1. Introduction
To progress the work for AAS study item, there is a need to discuss and reach further agreement on the scope of the AAS work within RAN4. This paper continues the AAS scope discussions and proposes a way forward on some of the critical issues.
2. Discussion
Due to nature and complexity of Active Antenna Array BS systems, it is essential to consider the following topics as the important parts of AAS work scope.
2.1
Spatial domain considerations
As discussed in [1] and [2], capturing the spatial domain characteristics is an essential part of developing requirements for AAS BS and there is thus a need to have the AAS scope cover the vertical, horizontal and combination of vertical and horizontal plane.
A fundamental benefit with antenna arrays is the possibility to have independent tilt control. For this reason, such applications which also affect the RF requirements should be considered with the scope of AAS.
Current 3GPP specifications assuming fixed beam antennas already have support for MIMO/spatial multiplexing, beam forming as well as combination of beam forming and MIMO. As discussed in [1], we may need to re-visit earlier releases to investigate if there are any missing requirements related to the spatial domain and to consider the possible need for updates.
2.2
MSR vs. Single RAT specifications
RAN4 needs to conclude on base-line specification for AAS. Given the high work load in RAN4 and the fact that MSR specifications allow for operation in both single RAT and multi-RAT modes, the MSR specs are the most logical choice for AAS. It is thus proposed to use the MSR specification as a base-line for implementing AAS requirements. It should be further investigated whether the AAS requirements would fit the existing MSR specifications or whether we would need complementary specification/requirements. This will be further discussed in coming meetings.

2.3
AAS requirement approach

During previous RAN4 meetings possible AAS approaches were discussed. There are a few main approaches possible:
· Black box


This approach would require OTA for all requirements and given the complexity of OTA testing is maybe not a feasible approach. Note that OTA testing may still be necessary to capture the spatial domain characteristics as discussed in [1‑3].

· Modular / sub-array based


This approach would require quite a complex break-down of requirements, but will not capture the spatial aspects. It is thus not fully sufficient as the sole approach for AAS but could be suitable for a subset of requirements. Note that this approach would require physical test ports per array element/sub-array. 
· Advanced Virtual reference point


This approach is based on an advanced network including attenuators and phase shifters (emulating the tapering weights of the array) to create a virtual reference point. This method can suite quite many requirements but would still not capture the spatial aspects.
Note that each of the above mentioned approaches would by themselves capture important characteristics for certain requirements, but not all requirements. A fourth approach is thus proposed as follows:
· Requirement based approach 


In requirement based approach we consider every individual requirement and chose most appropriate of the above approaches applied on that particular requirement. This approach ensures that the performance and integrity of AAS BS system can be addressed and maintained.
2.4 Test point versus requirement point
It becomes quite obvious that given the nature of AAS and the proposed requirement based approach as described above, we would for some requirements have the same requirement point and test point, while for other requirements, the requirement point and the test point would be different. The AAS scope should therefore include the necessary specification structures for handling the mapping between requirement and test points.

3.
Summary

In this paper, the AAS scope discussion is continued. A number of fundamental aspects which should be included in the scope are brought up, including the importance of the spatial domain, MSR vs. single-RAT specifications, possible AAS requirement approaches and mapping from test to requirement points.  A way forward is proposed for some important aspects, as input to the continuing RAN4 discussions.
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