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1.
Introduction
At previous RAN4 meetings related to the AAS BS testing the feasibility of testing unwanted spurious emission have been discussed. In the RF performance requirement specifications the transmitter spurious emission requirements is divided in two parts; In-band unwanted emission and out-of-band unwanted emission. The specification of spurious emission is described in a companion contribution [1]. The in-band requirement is only applicable for a specific frequency band while the out-of-band spurious requirement is applicable for frequencies from 9 kHz up 12.5 GHz. If spurious emission contributions are correlated they will be beam-formed in the spatial domain and this could potentially be an issue for coexistence with other network or cause interference in the network. According to analysis in [1] the out-of-band spurious emission generated by an array antenna aperture are created by non-correlated signal contributions from all transmitters. For in-band spurious emission it’s reasonable to believe that spurious emissions are correlated and associated to non-linear effects in the PA. If the in-band spurious emission performance is measured at an OTA measurement facility non-linear effects close to the carrier is captured. 
This contribution will continue the discussion initiated in the AAS SI [2] and elaborate the feasibility to perform spurious emission measurements associated to potential radiated requirements to be defined in the AAS WI.
2.
Discussion
From the BS conformance test specifications the definition of unwanted emission consists of out-of-band emission and spurious emission. Out of band emissions are unwanted emission immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emission or in-band spurious emission are emissions which are caused by unwanted transmitter effects such as harmonic emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out-of-band emission. We believe that it is not practically to assume access from outside to all transceiver connectors. The transceiver RF interface will be an internal interface between the transceiver array and the RDN according to [3]. In conjunction the number of elements may increase as consequence of a distributed radio architecture making the conducted approach described in TS 36.104 section 4.5.7.2 practically not feasible. Conclusion and analysis for transmission power described in a companion contribution [2] will be applicable for in-band spurious emission. This means that EIRP will the figure of merit testing in-band spurious emission. For in-band spurious emission EIRPspur will be defined as:
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Since the orientation of the dual polarized elements in the BS is hided under the antenna cover it is recommended to measure both polarizations simultaneously to minimize total test time required. This means that the test object don’t require to be aligned with the measurement antenna to achieve polarization matching. It is possible to measure each polarization separately but that will require more test time. It is proposed that spurious emission is measured per equivalent antenna port as described in contribution [4]. 
From a practical perspective is it suitable to perform the out-of-band at the transceiver boundary per ARP connector as of today according to the conformance test specifications. The main reason is the complexity and time required to do measurements for frequencies down to 9 kHz and up to 12.5 GHz in any test range for radiated testing. Added to this the definition of far-field distance required between the test object and the measurement antenna will be unrealistic. As well as being unrealistic to measure, doing conducted testing on each transceiver individually for spurious emission is also justified since the emissions are uncorrelated. It is recommended that test of out-of-band transmitter spurious emission to be tested as described in TS 36.141 section 6.6.4.
Measuring in-band spurious emission in a far-field test range requires that measures are taken to minimize the over-all radiated test scope. This could be archived by define test-cases with sparse sampling grid of spatial measurement together with a highly automated test range. 
Figure 2.1 shows a simplified test setup capable of measuring radiated spurious emission in an anechoic chamber. The figure shows vital parts such as 3D-positioner, measurement antenna and measurement receiver. The anechoic chamber will suppress external interference and minimise reflections maintaining measurement accuracy.

[image: image2]
Figure 2.1: Measurement results

Depending on the propagation loss and AUT configuration could the power received by the measurement antenna overload and block the measurement receiver. To conserve the receiver dynamic range of the measurement receiver it is necessary to introduce BP filters between the measurement antenna and measurement receiver. This filter will suppress the carrier power protecting the measurement receiver to be blocked resulting in poor measurement accuracy.
Measuring in-band spurious emission for several bandwidth and supported bands will result in an extensive test matrix. Therefore it is vital to minimize radiated spurious emission testing by defining a sparse sampling grid for  and  angles.. An AAS BS could potentially support several bands and fulfil spurious emission for other non-supported bands for co-location scenarios. By definition spurious emission testing requiring handling of large bandwidths which could require multiple calibrations of the test range when measurement antenna is changed.  
3.
Conclusion

It is feasibly to measure in-band spurious emission generated by an AAS using commercially accepted measurement methods. However it is important to find a bare minimum of variables to reduce the overall time required for a full test of radiated spurious emission requirements defined for several frequency bands. The radiated test will capture more than conducted measurement since non-linear effects associated with linearization and element coupling will be included. 
Testing of radiated out-of-band spurious emission in a traditional anechoic chamber facility is not feasibly. However in-band spurious emission testing is feasibly and necessary, but the test scope with corresponding condition must be chosen with care to minimize test time as much as possible.
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