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Discussion
Discussed were which topics the EWG will work on (meaning necessary themes and themes for which input may be expected. Mentioned were:
· Handsets and base stations
· BS characteristics
· Cabled tests replaced by radiated tests
· Beam pattern characterisation
· Beam patterns dynamics for tracking
· Full dimension MIMO
· Handsets
· Resolving remaining issues of present downlink-only testing
· 5G: up in frequency
· 5G: bottom up approach
· Automotive & public transport
· GNSS
Standardisation activities pertinent to the EWg are:
· 3GPP
· RAN4 for 5G (5G not in CTIA)
· full-spectrum phantoms
· CTIA
· LTE finished standards
· WiFi Alliance
· basic testing Over-the-Air: coexistence LTE-U or LAA with WiFi @ 5GHz
· IEEE may have important activities but are for the moment unknown to the EWG.
Discussed was also whether IRACON should organise a workshop at the European Microwave Week (October 2017 in Nuremberg, Germany) in which three co-located conferences are held (European Microwave Conference, European Microwave Integrated Circuits Conference, and European Radar Conference) and traditionally with a strong presence of RF industry and car manufacturers. As topic OTA for 5G and ITS were mentioned. A separate inquiry will be made among usual suspects. 

Presentation and discussion of TDs

The EWG OTA had its meetings jointly with various other Working Groups. 
Together with Radio Access and IoT the TD no. 16, 49, 11, and 51, jointly with Working Group 1, TD no. 6, 28, 26, and 56, and later on (sadly in parallel with the joint IoT, Working Group1, and OTA session) TD no. 34 and 46.
In said parallel session jointly with Working Group 1 and IoT, TD no. 29 and 10 were presented, after in a similar joint session TD no. 36, 9, 2, and 19 were discussed.


Selected presentations (i.e. those most related to OTA) will be discussed below here.
Omitted are:
· TD2, TD10, TD19, and TD36 on off-body and in-body channel, as body propagation channels have not been considered in standardisation yet. “Over-the-Air” would be a misnomer in case of in-body propagation too;
· TD11 on the iMinds testbed, describing tests in different environments at network level;
· TD16 that discusses simulating  a single three-sectored base station in a real “Madrid”-grid with very detailed depiction of built-up structures, with a SUMO traffic model underneath;
· TD34 and TD46 that provide channel characterisations in frequency bands of interest for 5G, in W-band and at 70-77 GHz, respectively, but provide no channel models yet.

TD6 (Bluetest)
Measuring power emissions of 5G base stations in stirred-mode reverberation chambers.
Total Radiated Power, Adjacent Channel Leakage power Ratio (ACLR), and spurious emissions are determined, conform 3GPP TS 37.104.
The size of the reverberation chamber required for optimal testing is an issue because of the generally narrower beam-widths of base station antennas, when compared to typical UE. This requires a larger chamber. Also optimally placing the chamber (sensing) antennas needs attention.
Klas Arvidsson remarked, when asked, that Bluetest does not take part in 5G standardisation yet.

TD 9 (UP Valencia) 
Composition of tissue-equivalent phantom materials.
UPV has developed a recipe for controlling the main electrical properties of phantom materials (liquid or as gel) over a huge bandwidth (up to over 20 GHz). The main ingredients of the phantoms are acetonitrile, salt, and ethanol. The latter two are used for impedance tuning at the lower and higher frequencies, respectively.
The phantom’s impedance is determined by a patented calibration procedure, using three reference substances (air, as “open circuit”, water, and methanol) and short-circuit. UPV sees the application mainly for In-the-Body (ITB) antennas, which is apparent from the list of organ-mimicking materials UPV is able to produce.

TD26  (Keysight)
Validation of SCME wave fields
Two different emulation methods for MIMO OTA testing yield matching results for most of the scenarios but for the challenging ones a few dB difference in performance of certain test handsets is noted. One method is pre-faded synthesis that targets emulating field statistics (those specified by CTIA and 3GPP for verifying SCME field quality) and neglects the actual field distributions. The other is the two-stage method that implements coherent wave-field synthesis in software and uses orthonormalised radio links to address the respective antenna ports of DUT. The question is whether the performance differences are due to defining fields through their statistical moments (potentially working out differently on different antenna patterns), or due to spreads originating from different random starting phases in the SCME model, hinting at effects caused by specific implementations and insufficient definition of test cases by standardisation.

TD28 (Keysight)
Building testability into mmWave 5G
The projected employment of millimeter wave frequencies for 5G makes connected access to many system units not feasible any longer. An example is separating antennas from front-ends or amplifiers. Therefore, Over-the-Air testing will become much more important for 5G than for present system generations. Building in test functionality for accessing interfaces otherwise out of physical reach is vitally important. Examples of such test functions are given.

TD49 (TU Ilmenau)
Presenting the VISTA (Virtual Road) experimental facility for automotive research of TU Ilmenau as large Research Infrastructure within COST IRACON. VISTA consists of a large shielded anechoic chamber (inner dimension 13 m x 9 m x 7.5 m) with a spherical-nearfield antenna measurement arch for 70 to 6000 MHz, and a turntable with dynamometer for max . 2500 kg car load and up to 100 km/h speed. Antenna measurements can be performed for  DuT up to 5.2 m in diameter), EMC measurements as well as testing of inter and intra vehicular wireless sensors. Under construction are virtual radio environments for OTA testing installed performance in real time, end-to-end.

TD51 (Fraunhofer IIS)
Presenting the OTA facilities at Fraunhofer's FORTE.
The testbed allows for full system validation and characterisation of wireless communication (e.g. 3G/4G/5G/SatCom) and navigation systems under reproducible conditions in a virtual electromagnetic environment. Complex radio environments can be emulated for moving DUTs, equipped with multiple antennas or tracking antennas, including Jamming/Spoofing aspects. Performance and conformance testing (e.g. EUTELSAT Type Approval) can be offered

TD56 (AAU, Huawei, Keysight FI, UOULU)
Reproducing Standard SCME Channel Models for Massive MIMO Base Station Radiated Testing
The base stations projected for 5G show very large antenna apertures, either for beam-steering or for massive MIMO. Typically, the larger the aperture of the Device-under-Test, the more OTA antennas are needed for emulating realistic EM-fields. A strategy coping with the required high density of OTA antennas for antenna arrays with high angular resolution is proposed by concentrating on angularly narrow clusters (2 to 5 degrees angular spread) as seen from base station positions in larger cells. As an example, a 120 degree sector in azimuth with 16 equidistant OTA antennas for testing rectangular BS array of 8x8 or 16x16 is presented. Based on the simulated correlations, 16x16 could be already quite large for the set-up
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