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Introduction
During RAN#71 meeting, WI on enhanced AAS was approved [1]. The main goal of the eAAS WI is to create a set of AAS BS core and performance requirements which no longer require a conducted interface and are all doable in OTA fashion. 
During the previous RAN4#89 meeting, discussion on the OTA testing of transmitter unwanted emissions has been initiated in [4], collecting topics of interest for the unwanted emissions OTA test method. 
[bookmark: _GoBack]In this contribution, we are look at the aspects of the spurious Tx domain requirements and their applicability for OTA testing of the AAS BS, including wideband antenna gain.
Discussion
As captured in TS 37.105 [5], the unwanted emission is defined according to the ITU terminology, capturing the following elements [6]:
· Out-of-band emissions defined as unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions, 
· For E-UTRA single RAT BS and MSR BS, the out-of-band emissions requirement for the BS transmitter is specified in terms of an Operating band unwanted emissions requirement that defines limits for emissions in each supported DL operating band plus the frequency ranges 10 MHz above and 10 MHz below each band.
· For UTRA single RAT AAS BS, the out of band emission requirement for BS transmitter is specified in terms of Spectrum emission mask.
· Spurious emissions, defined as emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. Spurious emissions are emissions outside of this frequency range are limited by a spurious emissions requirement. 
Below we are looking into aspects related to the spurious emissions testing over the air.
Antenna model considerations
Referring to the TS 37.154-1, the Tx spurious emissions measurements were defined as conducted measurements, performed at single or multiple TAB connectors, using appropriate test configurations for MSR or single RAT tests, for single or multi-carrier configurations. The spurious emissions are to be measured at the specified frequencies with specified measurement bandwidth. The Tx spurious emissions requirement is passed, when the measured value does not exceed the test requirement as specified in the conformance specification.
Basically, when considering the OTA version of the Tx spurious requirement, we need to consider all the aspects of the conducted vs. over-the-air requirement’s transformation, including challenging issues of measuring the emissions over very wide spectrum range. 
AAS BS antenna gain over spurious domain
For the conducted test, the measured spurious emission characteristic as a function of the frequency might be only impacted by the measurement equipment itself. For that reason, TS 37.145-1 specifies the frequency dependant TT (e.g. below and above 4.2 GHz, up to 12.75 GHz). In case of OTA test, the results of the spurious emissions measurements will be additionally impacted by the AAS BS antenna gain.
This phenomenon has been identified by the SM.329 [2] recommendation treating on the Unwanted emission in the spurious domain, with the following text was considered:
relation between the power of the spurious domain emission supplied to a transmitting antenna and the field strength of the corresponding signals, at locations remote from the transmitter, may differ greatly, due to such factors as antenna characteristics at the frequencies of the spurious domain emissions, propagation anomalies over various paths and radiation from parts of the transmitting apparatus other than the antenna itself.
According to the AAS BS declaration D9.8, the EIRP of the AAS BS antenna is the maximum EIRP at the beam peak direction of the reference beam direction pair and it is declared by the manufacturer for every beam. As the aim is to define OTA requirement with no reference to the antenna connectors, the relation between the Tx power at the antenna port and the EIRP will not be possible to be determined for the spurious domain (i.e. the antenna characteristic outside their design band(s) might not be known). It is uncertain how the emissions in the spurious domain would behave across all of the declared beams and if spurious emissions measurements for one beam would secure conformance of the AAS BS with the spurious emissions for all the other beam declarations. 
Wideband simulation results of example high-gain antenna were depicted on Figure 1. The results indicate, that the antenna gain over the spurious domain might vary significantly. It shall be noted, that the presented case shall not be treated as sufficient to conclude on the presented issue, and it is just to indicate the extreme situation. 
[image: ]
[bookmark: _Ref454890613]Figure 1: Wideband simulation of the radiated spurious emissions for 3.5GHz high gain antenna (operation band and out-of-band regions marked); boresight direction 
It can be seen from Figure 1 that in the boresight the antenna provides gain both inside and at a number of frequencies out of the operating band. If the existing conducted requirement were translated to an EIRP requirement without accounting for that antenna gain then it would result in a significantly tougher requirement which is not the intention of the OTA requirement. The in band gain can be known as it can be derived by the beam declarations (or by further manufacturer’s declarations for Rel-14 eAAS), however the out of band performance is not known.
Based on the above discussion, the following observations are made: 
Observation 1: It was observed, that the AAS BS antenna gain over the spurious domain might very significantly. Further study and discussion is needed in order to decide how to consider this aspects for the OTA Tx spurious emissions requirement.
Conclusion
Based on the above discussion, the following observation was made on the Tx spurious emissions requirements for AAS BS in Rel-14: 
Observation 1: It was observed, that the AAS BS antenna gain over the spurious domain might very significantly. Further study and discussion is needed in order to decide how to consider this aspects for the OTA Tx spurious emissions requirement.
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