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Discussion
1 Introduction 
One of the main tasks of the Work Item is to resolve the definition and location of the reference points for AAS and discussions thus far have shown the dependency of most issues on this e.g. test methodology, performance evaluation. Two alternatives: transceiver boundary and radiated (far field) have been proposed and in [1], the following way forward has been agreed:

Analysis of {Requirements Reference Points, Impact on Core requirements due to radiated spatial effects, and Feasibility of requirement point transformation to test points} will be presented at the RAN4#67 meeting in Fukuoka for the following requirements   
· Base station output power

· Transmitter spurious emission

· Operating band unwanted emission

· Transmitter intermodulation

· Receiver reference sensitivity

In this contribution we propose some guidelines in setting the core requirements reference location.   

2 Core Requirements Impact

Current requirements for multiple antenna techniques such as MIMO and diversity techniques are not part of definition of antenna array as per the description in Section 4.5.7 of TS 36.141. This is no longer inline with current understanding for BS with AAS, which includes MIMO, diversity and/or beamforming implementations. For these implementations, antenna connector (Section 6 of TS 36.104) has been the reference point since Release 8.
Observation #1: For backward compatibility reasons, antenna connector or transceiver boundary shall always be an option where its RF requirements are referenced. 

In terms of regulatory requirements such as the EIRP (as an example) 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 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.
Observation #2: Requirement point should provide a straightforward methodology (complexity and cost) in consideration of regulatory compliance.

Accounting for the full spatial performance and characteristics of AAS would remain an ideal objective of this specification effort; however, we are limited by various other considerations such as 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. 

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. Some simplification assumptions have been proposed in [2] related to on-boresight and amplitude tapering. 

Furthermore, there are requirements such as ACLR where the radiation effects can be adequately represented when full correlation of the antenna elements is assumed [3]. In such a case, the core requirements for ACLR are independent on the location where ACLR is compliant at. In another example, for BS in-band blocking level, there is no obvious benefits to capture the radiation effects when the in-band is designed to measured the level at the per transceiver input. 

Observation #3: Requirements should not be a function of the AAS modes of operation and requirements which are independent on the reference points should be identified.
3 Summary 
We propose that continuing discussions on the reference point take the above observations as reference  guidelines. 
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