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Discussion
1 Introduction 
BS output power and receiver reference sensitivity are two of the basic RF requirements needed for a BS. In this contribution, the impact of AAS on these two requirements is discussed in the context of the requirements reference location and its testability. Background information and discussions in this topic can be found in [1]-[4]. 
2 Existing Conducted Requirements

BS Output Power:

Existing BS specifications defined the BS output power in terms of maximum output power (Pmax), rated output power (PRAT), and output power (Pout). These requirements are defined at the antenna connector for the non-AAS single RAT and MSR BS. In defining the same requirements for AAS BS, we consider the following:

· AAS BS also encompasses functionality of the non-AAS BS, i.e., its capability reverts back to non-AAS, depending on deployments scenario and operator optimization. To ensure continuing standards compliance, AAS BS requirements shall always be revertible back to legacy BS requirement specified at the antenna connector.

· The power classes of AAS BS should be the same as the existing power classes as defined in TS25.104 and TS36.104. In other words, a conventional BS replaced by an AAS BS would not result in a different power classes that may cause severe co-existence interference between AAS and non-AAS base stations. By doing so, it also indirectly means that an AAS BS would have at least similar or better performance compare to a BS compliant to existing specifications.

Observation #1: The existing single RAT and MSR BS output power definition at the antenna connector is reused for AAS BS. For AAS BS, the output power is defined as the total power at each transceiver outputs.    

Receiver Reference Sensitivity:

On receiver reference sensitivity, current definition in TS 36.104 places the requirement at the antenna connector and it represents the receiver implementation capability in terms of minimum power to meet a throughput requirement. Legacy BS Refsens requirement is derived with an assumed reference antenna (as in TR 36.942). For an AAS BS, where the performance and characteristics of the antenna array are coupled with the receiver baseband processing, it is important that the operation and performance of both the antenna array and RDN are clearly defined. 

As in legacy non-AAS BS, we can define AAS BS reference sensitivity in the following steps:

· Requirements at the Transceiver Boundary, and

· Performance characterization of the AAS antenna array and RDN.

Alternatively, far field receiver sensitivity can also be derived, but with additional needed information regarding the location (e.g. Bore sight) in the spatial domain to complete the performance characterization of the AAS/RDN antenna performance. 

Testing considerations:

To meet regulatory compliance related to FCC, EU, or other country-specific compliance, transmitter maximum radiated power (ERP or EIRP), out-of-band emissions, and safety are required. Similar to transmitter out of band emissions [4], these regulatory bodies ensure compliance through their respective tests. However, these aspects are more about the testing methodology considerations rather than motivations for 3GPP to define new EIRP or ERP requirements in 3GPP specifications.

Observation #2: EIRP or ERP requirements are related to regulatory compliance that is country or region specific. Inclusion of these new RF requirements needs further discussion and study. 

In addition, the testing of the BS output power in terms of EIRP at far field can be performed once the AAS array gain and RDN are declared by the BS vendor. Hence, testing of the BS output power can be achieved through the following:  

· Antenna Connector/Transceiver Boundary requirement + Far field EIRP testing: Declaration of the BS output power (at antenna connector/transceiver boundary) + Antenna array/RDN parameters to meet regulatory EIRP compliance.

3 Radiated Requirements Framework 
In this section, our views and questions regarding the justification for radiated requirements are presented. 

1. Testing Complexities 

a. Our preliminary analysis found that in order to perform the measurements in environmental conditions that guarantee a sufficient confidence in the results, a very special set-up is required.. The calibration of the set-up followed by the EIRP measurement of one antenna at several frequencies, several tilt values and beam angles may take more than half a day. That brings the question of the testing facility availability.
i. As another example, we found that the complete measurement of the radiation pattern of one single antenna per frequency, per tilt value and per beam angle may take up to 1 ½ day. This is only at room temperature and excluding all receiver sensitivity measurement.
ii. The above issues would be further complicated at higher operating frequency since the far field distance will larger for the test facility (2D²/λ). Higher frequency spectrum of 30-300 GHz will result in impractical test facilities. 
iii. The testing facility availability for radiated requirements is not just only when Standards compliance tests are needed. At various stages in the production of the base station, various verification tests also need to be performed to ensure the compliance of any new radiated requirements. For these products development verifications, the availability of existing tests based on connector has a clear advantage.  

b. It could be applicable in a qualification process but not in serial production, and even less so on site due to the various variables that needed to be calibrated out. Hence, the accuracies of such tests are a major concern and should be discussed further to better understand its implication to the overall requirements. 
2. Deployment Planning
a. It has been justified that radiated requirements enable and assist in deployment planning. This is based on radiated properties measured and verified in somewhat “ideal” test range. In real deployments, the mast of the tower, the building edges, the trees with leaves and without, etc. all contribute to distort the actual pattern. Therefore, this aspect should be understood better. 
Although mathematical models that can describe the impact of those “contributors” on the actual radiated pattern, the difficulty is that from one site to the next there is always a difference. It would be too complex for the operators to take all those variants into account in coverage planning. 
3. Related Considerations: Setting the Radiated Requirements would also require non-trivial assumptions of the Antenna array and RDN such as tilt, angle, height etc. After such assumptions, the value of the radiated requirements towards coverage planning seems diminished and would require further studies. 

4 Conclusion
In this contribution we present some issues for considerations in understanding the differences and impacts between conducted and radiated requirements. 
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