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1 Introduction

An important goal of the eAAS WI is to define an OTA blocking requirement. The requirement should be able to achieve a blocking protection that is the same as for basestations compliant to 37.104. Furthermore, the requirement should be if possible be applicable to a generic AAS BS as a black box, without the need for being tailored for particular types of implementation, and the requirement should also be straightforward to test.
Establishing how a relationship between a generic AAS compliant BS and a generic 37.104 compliant BS could be established is discussed in a companion document [1]. This document considers black box and testability aspects.
2 Discussion

The conducted blocking requirement applies a single wanted signal and a single blocking signal. For the OTA requirement, the direction of the signals is a consideration.

Although some simulations related to setting the wide area BS blocking requirement in 36.104 have considered 3 transmitting UEs, as discussed in [1] it is not obvious that extending these simulations to predict OTA blocking directions is a valid approach. Since in the majority of circumstances blocking is caused by a single UE close to a basestation and also due to the considerable complexities of deriving a black box test that could be applicable for a generic BS architecture and constructed within an anechoic chamber, it is suggested that blocking testing is applied from a single direction at a time.

Observation 1: The blocking requirement and test should be designed to consider a blocker coming from a single direction at a time.

The blocking requirement test setup includes a wanted signal. As discussed in [2], if throughput is not used as the criterion for establishing compliance, then it may not be necessary to transmit the wanted signal and blocker simultaneously. However in case the signals are transmitted simultaneously, the requirement should be designed such that the blocker and wanted signal are transmitted from the same direction.

Observation 2: If transmitted simultaneously, the requirement & test should be designed such that blocker and wanted signal are transmitted from the same direction.
If an AAS is treated as a black box, then many aspects of the internal design of the AAS will be unknown including the antenna array geometry (which could be regular, conformal or potentially irregular), the element pattern(s), losses between the antennas and receivers, RDN architecture etc. Some AAS designs may inherently provide blocker rejection as a part of the antenna array. In principle, passing the requirement by means of the antenna array design and geometry is a perfectly acceptable means of passing the blocking requirement.
Different antenna array geometries may have differing directional sensitivities towards blocking. As a simple example, and array with a built in 10 degree downtilt will be most sensitive to blocking at an angle of arrival 10 degrees different to a similar array without built in downtilt. More complex forms of array with differing RDN structures, and in particular conformal arrays could present more complex patterns of directional sensitivity to  blocking.

To provide a black box requirement, a basestation should in principle be required to be insensitive to a blocking signal coming from any direction. As discussed in [1], the magnitude of the blocking signal to which the BS should be insensitive may depend on direction.

Observation 3: An AAS BS should be required to pass the blocking requirement for an interferer from any direction. (This does not involve testing from every direction)
Observation 4: The blocking level may be angle of arrival dependent, depending on the method used to establish the same level of blocking protection as a non AAS [1].

In some circumstances, it may be unlikely that a blocking signal would come from some directions. For example, for a macro BS it is not likely that a blocking signal would come from directly above the BS. Thus dependent on the type of BS, certain directions may be exempt from the blocking requirement.

Observation 5: Depending on the type of BS, some angles of arrival for a blocker need not be subject to the blocking requirement (e.g. directly above a macro BS).

If observations 1, 2 and/or 3 are taken in combination, then it is also important to consider the orientation of the basestation. For example if a wide area basestation is in principle exempt from passing the blocking requirement for signals directly above the basestation, then clearly orienting the basestation coordinate axis such that the region not considered for the blocking requirement would be in the boresight would be unacceptable.
In order to provide a means for ensuring that declarations are understood to have been made appropriately for the blocking requirement, a means of relating the declared coordinates system and reference directions to the blocking requirement is needed.

Observation 6: Further consideration is needed on how to describe the relation of the declared coordinates system and reference direction of the basestation to the blocking requirmement in a manner that enables clear compliance.

For any individual basestation, there is likely to be a small number of or a single direction for which the internal blocking signal level presented to the receiver is maximized (i.e. a worst case blocker direction). The direction will differ from basestations and therefore the requirement should apply for every (non-excluded) direction. In directions other than the worst case, the blocking requirement will be easily met.

Clearly a finite amount of blocking testing is needed and testing can only be carried out from a limited set of directions. Selection of the test directions may not be straightforward since the worst case direction is basestation dependent. Although the edges of the redirection range are testpoints for the EIS requirement, it is not clear that the worst case blocking will be aligned with the EIS test directions.

Observation 7: Further consideration is needed on how to robustly select a subset of test directions for blocking testing.
3 Conclusion

This paper has presented a number of considerations for designing a robust blocking requirement and test that can be made independent of the AAS BS internal architecture.
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