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Introduction
During Rel-13 AAS BS work, only EIRP-like OTA measurements were specified. Completion of the full OTA specification in Rel-14 eAAS WI is expected to require introduction on TRP-like measurements to the eAAS BS specification. 
In this contribution, discussion on the aspects related to test systems capable of the TRP-like measurements for transmitter and receiver requirements is initiated.
Discussion
Rel-13 AAS BS specification TS 37.105 [1] has introduced two OTA requirements: EIRP and EIS. Both of these requirements are relying on the BS manufacturer’s declaration, and both of them are EIRP-like requirements, i.e. the measurements are performed at specific directions only, as specified by respective declaration captured in TS 37.145-2 [2].
During the ongoing discussion on the Rel-14 eAAS BS radiated requirements, the need of TRP-like measurements were highlighted. 
Therefore, discussion on the test system requirements for TRP-like measurements is presented below. 
Test system requirements
Based on the discussion initiated in [4], below we are collecting test system requirements for the TRP measurements: 
· Test system must be capable of measuring multiple points of the whole sphere around the DUT
· Measurements at multiple test points does not have to be performed in parallel
· Test system must allow measurements at test points separated by regular angular positions, providing the same measurement accuracy over the whole sphere
· Time of the complete measurement shall be considered. Test systems resulting in extensive measurement procedures shall not be considered in further study
· Test system must be capable performing measurements in two planes around the DUT, allowing to cover measurement of the full sphere around the DUT
· Number of required test points around the DUT could be test specific and is FFS. However it shall be noted, that the test system specific selection of the number of measurement point introduces extra uncertainty to the measurement, e.g. due to unknown radiation pattern of the DUT, it is not possible to select the optimal number of the measurement point on the sphere around DUT. 
Therefore, alternatively it is proposed to have test system specific and fixed number of test points around the DUT. In this approach, it would be possible to define test system specific measurement uncertainty, which would be dependent on the number of measurement points, and reflected in the uncertainty budget calculation. The number of test points can be optimized for the test duration purposes. Additionally, for each of the test systems, it would be possible to define multiple sets of the test points, with the respective measurement uncertainty budgets. 
· The frequency range supported by the test system shall declared and considered for the completeness of the eAAS BS conformance testing, especially for the spurious emissions measurements. 
· Test system must be capable of measuring both polarizations
· For each of the considered test systems, the required test equipment and/or reference antennas shall be specified
· Measurement uncertainties of the test equipment shall be considered for the test system MU derivation, further considered in the conformance requirements derivation in the Test Tolerance value.
During the analysis of the test system’s applicability, the following aspects shall be captured: 
· It shall be verified whether the test system allows the transmitter, as well as receiver testing. It is not required for a test system to be capable of the transmitter, as well as receiver testing. 
· Total pathloss shall be estimated for the purpose of the derivation of power level required to be transmitted/received by the test system during receiver/transmitter testing. 
· For the transmitter testing, it shall be reassured that the test system does not introduce significant signal reflections from the test environment, which could impact the measurement. Measurement uncertainty accounting for signal reflections shall be considered. 
Based on the above discussion, the following is proposed to be captured in the Rel-14 eAAS TR: 
Proposal 1: Capture requirements for the OTA test systems for TRP measurements. Consider the above listed requirements. 
Proposal 2: re-evaluate applicability of the Rel-13 AAS BS test systems which were studies for EIRP and EIS test, and capture their limitations for the TRP measurements, if any.
Test procedures
Following the methodology defined for the Rel-13 AAS BS conformance testing, the following test system specific procedures shall be defined for each of the considered tests: 
· Transmitter calibration procedure
· Transmitter measurement procedure
· Receiver calibration procedure
· Receiver measurement procedure
Proposal 3: capture test system specific calibration and measurement procedures for all OTA tests. 
Furthermore, based on the conformance testing framework defined in Rel-13 AAS TR, it is proposed to reuse the same approach for the continuation of the OTA conformance testing work for eAAS BS. 
Proposal 4: reuse and update the Rel-13 conformance testing framework for OTA conformance testing. 
In Rel-13 four test systems were discussed, including detailed descriptions of the test procedures, and uncertainty budgets, as captured in TR 37.842 [3]. In case any of those test systems will be considered as applicable for the TRP-like measurements, the test specific uncertainty budgets shall be update accordingly, in order to reflect the TRP-like measurement procedure. 
Proposal 5: evaluate applicability of Rel-13 test systems for TRP measurements and update the MU budgets to reflect TRP test methodology. Other test systems are not precluded. 
Proposal 6: it is proposed to reuse the Test Tolerance derivation methodology from the Rel-13 AAS work.
TRP approximation techniques
As indicated in [4], the TRP-like measurement of the transmitter or receiver characteristics can be approximated by limited number of discrete measurements of EIRP type. It shall me noted, that there are various TRP approximation and test points number optimization algorithms available in the literature, which are characterized by different measurement accuracy and total measurement duration. Usage of those algorithms is considered to be implementation specific. Furthermore, test system might or might not be capable of using them. The proposed test systems for the TRP-like measurements shall be clearly characterized in terms of the estimated test system measurement uncertainty. The MU budget calculation principles from Rel-13 AAS BS work is proposed to be reused. 
Proposal 7: it shall be further discussed, how to specify number of test points for the TRP measurements. Number of test points for the TRP measurement can be test system specific.
Proposal 8: in case of TRP approximation algorithms usage by test systems, their estimated impact on the final measurement shall be considered in the measurement uncertainty budget. 
Proposal 9: The MU budget calculation principles from Rel-13 AAS BS work is proposed to be reused. 

Conclusion
Based on the above discussion, the following is proposed: 
Proposal 1: capture requirements for the OTA test systems for TRP measurements as listed above. 
Proposal 2: it is proposed to re-evaluate applicability of the Rel-13 AAS BS test systems which were studies for EIRP and EIS test, and capture their limitations for the TRP measurements, it any.
Proposal 3: capture test system specific calibration and measurement procedures for all OTA tests. 
Proposal 4: reuse and update the Rel-13 conformance testing framework for OTA conformance testing. 
Proposal 5: evaluate applicability of Rel-13 test systems for TRP measurements and update the MU budgets to reflect TRP test methodology. Other test systems are not precluded.
Proposal 6: it is proposed to reuse the Test Tolerance derivation methodology from the Rel-13 AAS work.
Proposal 7: it shall be further discussed, how to specify number of test points for the TRP measurements. Number of test points for the TRP measurement can be test system specific.
Proposal 8: in case of TRP approximation algorithms usage by test systems, their estimated impact on the final measurement shall be considered in the measurement uncertainty budget. 
Proposal 9: The MU budget calculation principles from Rel-13 AAS BS work is proposed to be reused. 
Furthermore, it is proposed to capture the above aspects in the eAAS TR, in the section dedicated to the OTA conformance testing. 
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