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Discussions and Decision 
1 Introduction
In [1], the following has been adopted as a working assumption:

When the unwanted adjacent channel emissions at the TRX/antenna outputs are not fully correlated then the ACLR varies in space. An ACLR level of 45dBc per TRx does not cause substantial degradation in the mean throughput in a victim system.
In this contribution, we summarize our view on the transmitter ACLR requirements.  
2 Discussions
In [2] and [3], the FCC has provided guidance related to the compliance testing of active antenna array systems. The related guidance has also been included and described in Section 4.3.4 of the Technical report [4]. Further analysis of the guidance was discussed in [5]. From [2][3], 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 FCC guidance’s, a fully correlated measure-and-sum technique is required, if conducted test is used, 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. To illustrate further, consider an Mx1 columnar array being where each of M antenna elements is fed correspondingly with one of M transmitters. With measure-and-sum test approach:
· 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. 

In [6], we provide further discussions and analysis to support the assertion that maximum ACLR requirement (of 45 dBc) for BS with AAS corresponds to when the unwanted emissions in adjacent channels are fully correlated. Therefore we propose the following:

Proposal: ACLR of 45dBc per transceiver is adopted as the working assumption value. 

It should be noted that the above working assumption does not preclude the use of test methodology other than conducted test. Test methodologies other than conducted testing should also be considered as well i.e. if OTA measurements are used in lieu of conducted measure-and-sum, the emissions levels must be verified at sufficient measurement points in space spherically about the radiating array to provide accurate measurements of the spatial properties of the AAS. 
3 Conclusions

Based on the above observations, we propose the following working assumptions:
1) The requirements are defined at the “antenna connector” which is located at the input/output of the transceiver. This is considered the baseline antenna connector. Mapping of far field requirements into this antenna connector is not precluded. 
2) ACLR of 45dBc per transceiver is adopted.  

4 References 
[1] R4-124889, “Way forward for AAS transmitter characteristics,” RAN4#64, August 2012.
[2] “Emissions Testing of Transmitters with Multiple Outputs in the Same Band (e.g., MIMO, Smart Antenna, 8etc)”, KDB publication no 662911 D01, FCC Office of Engineering and Technology Laboratory Division, 10/25/2011.
[3]
“MIMO with Cross-Polarized Antenna”, KDB publication no 662911 D02, FCC Office of Engineering and Technology Laboratory Division, 10/25/2011.
[4] TR 37.847, “Study of AAS Base Station,” v 0.2.0.

[5] R4-121214, “Further considerations to the Combiner Approach,” RAN#62bis, Alcatel-Lucent.
[6] R4-124046, “ACLR Considerations,” Alcatel-Lucent, RAN#64, August 2012. 






















































































































































































































