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1 Introduction

During the AAS Study Item, two potential so-called “reference points” were identified for placing requirements. The Study Item did not reach consensus on where the reference point should be placed for any requirement. A companion proposal on WI structuring and prioritization proposes that requirements should be grouped and handled in stages, with requirement reference points for each of the requirements in a group discussed and agreed at the first stage of handling each group [1]. 
This document discusses the issue of requirement and test reference points in general and proposes a methodology for deciding on the reference point.
2 Discussion

During the Study Item, two so-called “reference points” for setting requirements were identified. The two reference points relate to different philosophies on how to capture spatial behavior, as follows:
· So-called “transceiver boundary” requirements are set on the basestation equipment excluding the radiating elements and are similar to current requirements. 

· “Radiated requirements” (often, but not necessarily fully correctly also referred to as “far field requirements”) are requirements placed on the whole basestation including radiating elements, and thus relate to signals and emissions observed by an observer outside of the basestation

Apart from the requirement definition point, one or more test definition points may be set. Tests can be defined as conducted tests at the antenna connectors, or as near field or far field OTA tests. Potentially the test point can be different to the requirement point, as long as a transformation between the requirement point and test point can be derived that captures all important effects.
The AAS WI needs to decide on the reference point for each individual requirement. Although the decision is likely to be requirement specific, a generic methodology is proposed in order to approach answering the question for each requirement:
1. Identify the potential spatial effects that can occur that may need to be captured in the requirement

Such spatial effects may differ for each requirement. Some examples of things that may need to be captured include:

· The impact of beam-forming on the requirement.
· Level of correlation between the signals captured in the requirement from each of the transceivers. If the correlation is zero, then there are no beam-forming effects for that requirement.
· Interactions when beam-forming is applied that is different on different frequency components (e.g. different beam-forming on different RBs of the same LTE carrier, different beam-forming on different carriers or different beam-forming on different RATs)
· Any impacts on the performance of the electronics in the transceivers arising from differing antenna characteristics (e.g. impedance) per transceiver. 

· Impacts on the performance of the electronics in the transceivers arising from coupling within the antenna array and leakage of signals from one transceiver into another. These impacts may potentially be nonlinear. For example, it is possible that if some types of signal are reflected back from one transceiver output into another transceiver due to interactions in the antenna array, then the PA linearization of the impacted transceiver could be impacted. Such effects are only captured if the performance of the full system including the antenna array is considered.
· Sensitivity of the signal captured in the requirement to AAS implementation related parameters such as array size, element characteristics etc.
In addition to identifying spatial characteristics, it is of course important to understand the sensitivity of the aspect of system behavior that is captured by the requirement under question to each spatial effect, and to understand the degree to which the effect varies between applications and implementations.
2. Given the list of spatial effects, check whether a radiated requirement can be set that will capture all of the effects for all types of implementation.
3. Given the list of spatial effects, demonstrate how each of the effects can be captured by a requirement at the transceiver boundary. 
4. Make a preliminary decision on whether radiated and transceiver boundary reference points are feasible. 

5. Discuss in parallel how the requirement might be tested, and if both types of reference point are feasible which one best supports the test methods. Identify how a translation from requirement to test point can be defined and whether such a transformation is feasible

6. After stages 4 and 5, in most cases a more suitable reference point will have been identified. If this is not the case, then it is likely that for the requirement in question, the reference point is arbitrary.
3 Conclusion

Setting requirement and test points are of fundamental importance in being able to make progress and set requirement values during the WI phase. Each requirement can be treated individually. For some requirements, setting the right reference point could play a critical role in ensuring that all important effects relating to the antenna elements are captured, whereas in other cases (e.g. TAE) the distinction will be small. However a generic methodology is of use in focusing work and discussions towards concluding for each requirement.

Proposal: RAN4 adopt the proposed methodology for deciding on the requirement and test reference points for each requirement
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