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1 Introduction
RAN4 has studied the AAS Base Station and the investigation results are documented in [1] that has been presented to RAN plenary. Based on a draft conclusion that was proposed in [2], this contribution summarizes the study briefly and text proposals are provided as conclusions of AAS SI. 
2 Summary of the study
The main purpose of the study item is to study the necessity and feasibility of specifying the necessary requirements for AAS BS. The investigations show that it is necessary to define the requirements for AAS BS based on the following observations:

· An examination of international regulations that may pertain to AAS base station revealed little guidance regarding the specification or analysis of such systems.
· The AAS BS may transmit and/or receive a signal via groups of transceivers and antenna elements. Some of the radiation characteristics of the AAS BS are different from the conventional BS connected to an external antenna array. 
· An analysis of RF transmission in AAS observes that undesired emissions from different transmitters will not be perfectly correlated. The uncorrelated parts of the undesired emissions will not be radiated in the same pattern as emissions which are correlated between different transmitters.
·  An example of this effect may be observed in simulations of the spatial distribution of the Adjacent Channel Leakage Ratio (ACLR), where the ACLR performance varies when observed from different directions in space. Simulation results for a simple AAS application presented for this effect suggested minor average differences between the performance of AAS BS and conventional BS. 
· As an example of receiver impacts, the AAS receiver analysis studied in-band blocking where a different interferer level could potentially be presented to the AAS RF front-end compared to a conventional RF front-end as a result of the difference in antenna gain and directivity between an antenna array and a single element or sub-array of the AAS antenna array. Preliminary simulation results for a single column AAS observed that the blocking power level for each individual AAS receiver was similar to the in-band blocking level for a conventional equipped with the reference antenna array.
· There were also discussions on other characteristics. For example, the EVM may exhibit the similar spatial effects as ACLR. 
· 
· Some of the requirements specified for a conventional BS are based on an assumed reference antenna. The AAS BS is equipped with an integrated antenna array which may have significantly different characteristics compared to the assumed reference antenna. This means that some requirements are specified for conventional BS may therefore not be appropriate for AAS BS under the same deployment scenarios.
· 
· 
· 
· 
· 
Based on the study outputs, methodologies for specifying the requirements for AAS BS have been identified:

· A single column AAS array capable of steering beam in the vertical direction was modelled. A 3D coexistence study methodology can be used to study the coexistence performance.
· A few requirements were investigated for feasibility study. Requirements for output power and reference sensitivity were studied, and the results and conclusions were captured in Section 6.4.1 and Section 7.4.2 in present document, respectively.
· Two potential reference points were identified for requirements in the Study Item: the far field and the transceiver array boundary. Relations between requirements in the far field and the transceiver array boundary were elaborated in Section 4.4.
· The point of testing may differ from the requirement reference point; for example a requirement may be specified in the far field but tested at the transceiver boundary with an appropriate transformation. 
· 
· 
· 
· 
In summary, the study item concludes that it is both necessary and feasible to specify requirements for AAS base stations.

The following specification related work has been identified:

· Multiple-column AAS BS shall be modeled, and further evaluations of the impact of spatial effects on system performance will be done in the work item phase for the purpose of requirement definitions.
· Other RF characteristics can either exhibit spatial variation or be impacted by antenna characteristics. This variation may influence requirements placed on AAS base stations. The interaction of antenna characteristics, transceiver electronics and beamforming and need to be addressed in the WI phase
· An AAS BS can support applications which are either difficult or impossible to support using a conventional BS. Such applications are supported due to the ability of an AAS BS to steer beams in both vertical and horizontal directions, compared to a conventional BS (equipped with a horizontal linear array) which may steer the beam only in the horizontal direction. Requirements which ensure co-existence need to be shown to be robust in a variety of these applications, and the requirements shall be application independent. This will be studied in the work item phase.
· AAS base stations may be designed with a high level of integration of the electronics and antenna components, and have the potential to contain a large number of active elements. It may be impractical to access the transceiver array boundary for conductive testing in all types of products, and thus test methods that do not rely on the presence of antenna connectors, as well as conductive testing at the transceiver array boundary may need to be derived. Multiple testing setups should be possible.
· To define the requirements for AAS BS, it may be necessary to evaluate and decide the detailed approach in a requirement by requirement basis, taking into account the spatial effects, and the effects relating to potential integration of transceivers and radiating elements. 
· The core requirements will be set in such a way that OTA testing is feasible, and conductive testing at transceiver array boundary is also feasible, so that a transformation of equivalent requirements between different points is required.
· Giving the testing points may differ from the point where the core requirements are specified, testing requirements regarding the transformation between different points will be discussed in parallel with core requirements. Values for testing can be derived for each of the requirements.
· 
· 
· 

NOTE: This Study Item has addressed only RF core requirements and not demodulation performance requirements. It could be postulated that AAS related demodulation performance requirements or at least modifications to the definitions of the current performance requirements may be necessary. 
NOTE: The demodulation performance mentioned here only concerns possible changes on the measurement connections that some of the AAS BS may not have access to transceiver array boundary for conductive testing of the defined demodulation performance requirements. New demodulation performance requirements will not be considered. There is one similar issue as RF testing that some of the AAS BS may not have access to transceiver array boundary for conductive testing of the defined demodulation performance requirements. There is one possibility to apply some of the OTA measurement setups developed in the RF testing for demodulation testing as well. The WI could come up a way forward guiding the possible changes on demodulation part in a later stage.
3 Conclusion
It is proposed to capture the summary presented in Section 2 as the conclusion of the study. Text proposals are attached in this contribution for approval.
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Conclusions
To be duplicated from the discussion section.
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