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1 Introduction
The requirements for AAS BS have been discussed in RAN4 for several meetings in [1-3] which outlined a whole picture of the AAS requirements on the technical aspects. In this contribution we discuss the AAS transmitter spurious emission, especially its spatial characteristics. 
2 Discussion
Spurious emission are caused by unwanted transmitter effects such as harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions. Additionally, the inherent thermal noise in the RF Tx chain also contributes to spurious emissions.
For BS installed with traditional composite antenna, both the wanted signal and unwanted (Out-of-Band and Spurious) emissions are transmitted from a single RF Tx chain, and the weighting vectors are applied to the identical (wanted / unwanted) signal at each antenna element and the weighting process is implemented as phase shift network inside the antenna. Thus the composite antenna generates the identical beam in the wanted signal domain and the unwanted emission domain, i.e. the spurious emissions have the similar spatial direction with that of the wanted signal, as shown in Figure 1.
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Figure 1 Traditional BTS signal emissions
Compared with BS installed with traditional antenna, AAS BS is an integration of multiple transceivers and the antenna array in one package. Each antenna element is connected to a Tx chain. Due to the discrepancies among multiple Tx chains, spatial direction of spurious emissions is different from that of traditional BS. 
In [1], it has pointed out that the unwanted emissions (including out of band and spurious emissions) from AAS BS contain two parts: correlated part and uncorrelated part. The correlated unwanted emissions are distortions added to the signals due to pre-distortion, crest factor reduction, and etc., which are identical across the all Tx chains. The correlated unwanted emissions are controlled by weighting vectors and have similar beam pattern with the wanted signal. The uncorrelated unwanted emissions contain thermal noise plus distortions due to Tx chain inconsistence, such as discrepancies of RF modules (e.g. PA, Duplexer, etc.) in the transmitter chains. These emissions from individual Tx chains are independent and uncorrelated with other Tx chains. Therefore the directions of uncorrelated distortions plus noise can’t be controlled by the weighting vectors. The beam pattern for uncorrelated signals is usually uniformly distributed, similar with element antenna pattern. 

Figure 2 shows that the spatial selectivity of the relative differences between the wanted signal and the unwanted emissions, where the out-of-band part of the relative difference is actually ACLR. For transmission in spurious domain, the spatial selectivity is related with the correlations between different transmission branches. It can be foreseen that the correlation in the spurious domain is low, therefore, the spatial distributions of the spurious emissions from an element can be more likely determined by element antenna pattern, and the spurious emission from all elements together would show no obvious spatial selectivity. 
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Figure 2 AAS BTS signal emissions
Considering the spatial characteristics of spurious emission, there are two ways to test spurious emission for AAS:
Option 1: Signals from different transmitter branches are combined and the spurious emissions are measured over the combined signals.
Option 2: Measuring the spurious emission at each transmitter branches. 

The corresponding requirements for option 1 and option 2 shall be carefully investigated so spurious emissions for AAS can be fully characterized.
3 Conclusion

This paper provides the initial considerations on spurious emissions on AAS. Further investigation is required to fully characterize AAS in the spurious domain. 
References
[1] R4-113423, Discussion of RF requirements for AAS BS, Huawei
[2] R4-112779, “Deployment Scenarios and RF Requirements for Base Station Systems”, RAN#59, Barcelona, Huawei
[3] RP-111349 New SI: Study of RF and EMC Requirements for Active Antenna Array System (AAS) Base Station, Huawei























































































3GPP


