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Discussions and Decision 
1 Introduction
In [1] and [2], the FCC has provided guidance related to the compliance testing of active antenna array systems. The related guidance has been included into Section 4.3.4 of the Technical report [3]. Further analysis of the guidance was given in [4]. In RAN4#63, two alternatives to evaluate the ACLR requirement have been proposed in [5]. 

Since the FCC guidance as provided in [1] and [2] include the ACLR requirement, in this contribution we provide our views on how the guidance impact the agreed alternatives from [5]. 

2 Discussions
From [1] and [2] and Section 4.3.4 of the TR, we have the following for out-of-band/spurious emissions measurements from multiple outputs:

(1) 
Measure and sum the spectra across the outputs and compare to the emission limit.

(2) 
Measure each output and add 10 log N dB to the value before comparing to the emission limit, where N is the number of outputs.

Per these dockets, a fully correlated measure-and-sum technique is required for determining regulatory compliance of transmitter emissions to the levels specified in FCC 47 CFR. 

· These dockets preclude the use of an RF combiner in place of the antenna array for emissions compliance verification because it would not take into account that emissions may add up to be higher than this conducted measurement would predict at some point in space about the radiating array.
· Consider an Mx1 columnar array being where each of M antenna elements is fed correspondingly with one of M transmitters.
· The Mx1 antenna array is removed and a conducted emissions measurement is made at each of the M antenna element connection points. The emission power level measured at a particular frequency at each of M element connectors are added together to determine the overall emission level to be used for regulatory compliance.  Alternatively, a factor of 10 log M can be added to measured emission from a single output. However, the latter is valid only if all M transmitters are identical and operating at the same power level i.e. no amplitude tapering. 
· Observation: Full correlated power addition is required in both alternatives: Measure-and-Sum or the addition of a factor of 10 log M. In both cases, the resultant emissions compliance is increased by a factor of 10 log M for each array element transmitter. 
· If OTA measurements are used in lieu of measure-and-sum, the emissions levels must be verified at every point in space spherically about the radiating array.

· If a more complex MxN antenna array is used, compliance is verified by measuring and summing emissions over all MxN elements, essentially making emissions compliance more difficult by a factor of 10 log (MxN) for each array element transmitter.

Therefore, a fully correlated measure-and-sum technique or the addition of 10 log M is required for determining regulatory compliance of transmitter emissions to the levels specified in FCC 47 CFR. This is in line and equivalent to the second alternative as given in [5]:

· Model spatial ACLR due to partially correlated unwanted emissions from array elements of the AAS. 

1. Considerations of composite ACLR vs. per-element ACLR 

· Fully correlated unwanted emissions from array elements of the AAS i.e. the energy that falls in the adjacent channel are in phase with respect to the array elements. 

3 Conclusions

Based on the above observations, we propose the following:

· Full correlated power addition is required for out-of-band/spurious emissions measurements for AAS. This can be achieved through Measure-and-Sum or the Measure-and-Add 10 log N approaches as given in [1].
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