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************************* BEGIN CHANGE 1 ********************************
[bookmark: _Toc5697883]5.5.3	Time Alignment Error
5.5.3.1	Background information on the conducted requirement
Timing Alignment Error (TAE) is a signal quality requirement specified for transmit diversity, MIMO transmission and CA. TAE is defined as the largest timing difference (i.e. error) between two reference signals, and is only applicable for base stations transmitting from multiple antennas via transmit diversity, MIMO, CA, or some combinations of these three. In case of NR, there is no TX diversity transmission mode defined. As a result, no TAE tests need to be developed for TX diversity for NR operation.
In the conducted test setup, the differences between two antenna ports is measured, depending of the functionality of the signal analyser, TAE between the two or more signals can be measured simultaneously. To achieve precise measurements, the RF cables being used during the conducted test should be equal in electrical length.
For AAS BS the number of TAB connectors could be large. Therefore, a concept for reducing number of test combinations was introduced in TS 37.105, sub-clause 6.5.3.4 [3]. In TAE requirement for AAS BS is designed as:
The TAE between any two TAB connectors from different transmitter groups shall not exceed the specified minimum requirements below.
, where transmitter groups are associated with the TAB connectors in the transceiver unit array corresponding to TX diversity, MIMO transmission, CA, etc.
5.5.3.2	Time Alignment Error OTA: Core requirement
For OTA TAE, the DUT is placed in an OTA test environment and is configured to generate beams carrying reference signals (e.g. CRS0 and CRS1 in case of E-UTRA, DMRS ports in case of NR) associated to logical antenna ports and different transmitter groups. The OTA TAE requirement is defined as a time difference between two radiated signals (e.g. time difference between CRS0 and CRS1).
5.5.3.3	Time Alignment Error OTA: Conformance requirement
The conformance testing of OTA TAE can be done in an OTA test environment similar to the one defined for radiated transmit power. In terms of testing effort it is beneficial, to coordinate testing of OTA TAE with testing of other transmitter parameters such as OTA frequency error and radiated transmit power.
[bookmark: _Toc5698099]10.2.7	OTA Transmitted signal quality –TAE
[bookmark: _Toc5698100]10.2.7.1	General
TAE is the timing difference between 2 modulated signals, either TX diversity, MIMO or CA carriers. Conducted TAE is measured as follows:

Figure 10.2.7.1-1 – Conducted TAE measurement set up
As the conducted signals are combined before being input to the test equipment the OTA test is simple to implement.

Figure 10.2.7.1-2 – OTA TAE measurement set up
The OTA signals are both transmitted from the AAS BS and added at the test receive antenna. As the test paths for the 2 signals are identical there are no additional timing errors added to the test system compared to the conducted test system.
As the TAE requirement is a measure of timing difference it is not affected by the accuracy of the test system amplitude calibration and measurement uncertainties. 
As long as the signals fed into the measurement equipment are of a sufficient amplitude then the only measurement uncertainty will be that of the measurement equipment itself.
[bookmark: _GoBack]The measurement equipment requires a level of > -20dBm to accurately carry out the TAE.
As the requirement is done for the wanted beam at full power, even for low power AAS BS it is not anticipated the received test signal will be lower than -10dBm.
There may be a tiny impact to signal fidelity due to scattering in the chamber, however this will be insignificant and is not expected to impact TAE.
As the OTA test system does not affect the measurement accuracy for TAE the existing conducted MU can be used.
[bookmark: _Toc5698101]10.2.7.2	In-door anechoic chamber
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