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Discussions and Decision  
1 Introduction 
In [1], reference radio architecture for Active Array System (AAS) has been proposed and then agreed to be incorporated in the Technical Report. It provides a baseline model to facilitate the discussions on the RF requirements and allowing the various test methodologies to be compared and evaluated. Recent discussions have yielded some progress on the ACLR and Receive Blocking requirements with preliminary simulation results from different companies. It is therefore timely to consider the location to which these requirements should apply.

Similarly, discussions on the different testing methodologies have also identified some candidate methodologies for further considerations. Therefore, having a common understanding on the relationship between the requirement and test points would be beneficial to further this AAS feasibility studies.

In this contribution, we provide our views on the requirements and test points for AAS.  
2 Discussions

In the case of BS with antenna array as currently defined in TS 36.141, similar understanding of “antenna connector” exists with BS without antenna array. This means that the antenna connector is also the reference point onto which the requirements and tests are established for BS with antenna arrays. Following these principles, the subsequent sections in Section 4.5.7.1 and Section 4.5.7.2 detailed the Receiver tests and Transmitter tests, respectively. 

For BS with active antenna arrays, the reference point objective as has been discussed extensively for the past meetings should be a location where the radiation pattern of the AAS is best tested and hence RF performance requirements can be set. In [2] and [3], it has been shown and proposed that the Test point can be defined at Point A below. This is also consistent with what’s currently defined in TS 36.141.


Figure 1: Transmitter/Receiver Test Set-Up

Also detailed and proposed in [2] and [3] is how the ACLR and Receive Blocking requirements can be mapped between point A and point B, respectively. 

An alternative to Conducted test setup above is to use over the air tests. In such a case, then the far field requirement would be mapped into point A or B. With either method, it is proposed that the reference points for setting the requirements and also for test for BS with AAS should be one and of the same point unless justified that it would be advantageous that separation of these two reference points is needed. 

One possible justification is the need to perform and defined far field requirements and measurements for regulatory compliance reasons. However, it should be noted that the EIRP of a conventional base station is calculated using the output power measured at the base station output connector multiplied by the gain of the intended antenna.  The same methodology can therefore be used for the AAS base station.  The output power measured at the combiner output (assuming the combiner loss is calibrated out) is multiplied by the element array gain to determine EIRP. The antenna element array gain is specified by the vendor.

In addition, as described in [4], regulatory body such as FCC also supports conducted testing of out-of-band and spurious emission based on the Measure-and-Sum approach. 

Based on all these different considerations, it is in our view that Requirements can be set accordingly at Point A or Point B of Figure 1 above. Separately, the Test Point can be at Point A, B or in the far field to cater for AAS implementation that does not have access to the internal AAS antenna connector. However, to progress the work in RAN4, the baseline Test Point at A/B can be adopted as working assumption during this Study phase.

Proposal: 

· The Reference points for setting the Transmitter and Receiver requirements at Point A and/or Point B are supported. Mapping between A and B, and further down selection, if needed, is for further studies. 

· Conducted Test for Transmitter and Receiver at Point A and/or B is agreed to be the working assumption. 

· Test using Over-the-Air approach is not precluded and for further considerations.
2.1 Far Field and Over the Air Considerations 
As mentioned above, far field requirements can be mapped or translated into conducted requirements. In [4], such a mapping or extrapolation method has been introduced. To translate the requirement at the connector to the requirements for far field, or vice versa to account for the full spatial performance and characteristics of AAS, the following areas need to be addressed: 

a. Full testing of spatial characteristics: The innumerable number of implementations of the various weights, digital processing and signal distributions across the antenna arrays to match the deployment scenarios makes this option infeasible. 

b. Simplifying assumptions such as weights distribution, tapering and combining can be made to the extent that revealing of detail AAS implementation by the BS AAS vendors is not needed. One proposal is provided in [4] which can be summarized by:

· On-boresight testing for standard comparison across all vendors AAS equipment.

· AAS-specific minimum requirements specifications defined in accordance with on-boresight test methods.

· Amplitude tapering configured at baseband in accordance with intended product use.

3 Summary

From the discussions above, we propose the following to be agreed and captured into the relevant section of the TR: 
Proposal: 

· The Reference points for setting the Transmitter and Receiver requirements at Point A and/or B are supported. Mapping between A and B, and further down selection, if needed, is for further studies. 

· Conducted Test for Transmitter and Receiver at Point A and/or B is agreed to be the working assumption. 

· Test using Over-the-Air approach is not precluded and for further considerations.
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