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--------------Start of change-------------
[bookmark: _Toc511905973][bookmark: _Toc513993057]10.2.6 	OTA Transmitted signal quality –TAE
[bookmark: _Toc511909597][bookmark: _Toc513993058]10.2.6.1	General
TAE is the timing difference between 2 modulated signals, either diversity, MIMO or CA carriers. Conducted TAE is measured as follows:
[image: ]
Figure 10.2.6.1-1 – 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.
[image: ]
Figure 10.2.6.1-2 – 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.
The measurement equipment requires a level of > -20dBm to accurately carry out the TAE measurement for E-UTRA signals.
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: _Toc511909598][bookmark: _Toc513993059]10.2.6.2	In-door anechoic chamber
[bookmark: _Toc511909599][bookmark: _Toc513993060]10.2.6.2.1	General
This method measures the TAE in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.2.1-1.
[bookmark: _Toc511909600][bookmark: _Toc513993061]10.2.6.2.2	Calibration
[bookmark: _Toc511909601]Calibration shall be done with the procedure shown in 10.2.2.1.2 to ensure that the SNR at the measurement equipment input is appropriate for the measurement of the requirement and the reception signal level at the measurement equipment is within the dynamic range of measurement equipment.
[bookmark: _Toc513993062]10.2.6.2.3 	Procedure
[bookmark: _Toc511909602]Reference procedure in subclause 10.2.2.1.3 where in step 6 the appropriate measurement time alignment error for the testing condition.
[bookmark: _Toc513993063]10.2.6.2.4 	MU assessment 
[bookmark: _Toc511909603]The uncertainty in the power accuracy of the OTA test chamber will not affect the TAE measurement uncertainty.
Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the TAE measurement uncertainty.
The conducted MU value is adopted for the OTA MU.

[bookmark: _Toc511909604]
[bookmark: _Toc511909605][bookmark: _Toc513993064]10.2.6.3	CATR
[bookmark: _Toc511909606][bookmark: _Toc513993065]10.2.6.3.1	General
The Compact Antenna Test Range (CATR) uses the DUT which radiates a wavefront to a range antenna reflector which will then collimate the radiated spherical wavefront into a feed antenna.  The sufficient separation between the DUT and the receiver (feed antenna shown in figure 10.2.2.3.1-1) so that the emanating spherical wave reaches nearly plane phase fronts from transmitter to receiver. The DUT transmits a wavefront that will illuminate the range antenna reflector, which will then reflect the transmitted energy into the feed antenna.  The range feed antenna is connected to a vector network analyzer or other equivalent test equipment.
[bookmark: _Toc511909607][bookmark: _Toc513993066]10.2.6.3.2 	Calibration
Calibration of the CATR test setup should be carried out in the same manner as described for the EVM procedure in subclause 10.2.5.3.2.

[bookmark: _Toc511909608][bookmark: _Toc513993067]10.2.6.3.3 	Procedure
Reference procedure in subclause 10.2.2.3.3 where in step 6 the appropriate measurement parameter is the time alignment error.
[image: ]
Figure 10.2.6.3.1-1: CATR measurement system setup for Timing Alignment Error 
1) Align DUT with beam peak direction of range antenna. 
2) Configure DUT to transmit signals carrying reference signals. The beams containing reference signals must be pointed at the same direction. 

Note: Transmitted signals are the set of signals/transmitter configurations/transmission modes or their combinations.

3) Configure TX branch and carrier according to required test configuration

4) Note: For TX diversity and MIMO transmission, different signal may be configured in E-TM (using p = 0 and 1), then different reference signals may be CRS0 and CRS1.

For an AAS BS declared to be capable of single carrier operation only, set DUT to transmit according to rated beam EIRP level .

If the AAS BS supports intra band contiguous or non-contiguous Carrier Aggregation, set DUT to transmit using the applicable test configuration and corresponding power setting specified in TS 37.145-2 subclauses 4.10 and 4.11.

If the AAS BS supports inter band carrier aggregation, set DUT to transmit, for each band, a single carrier or all carriers, using the applicable test configuration and corresponding power setting specified in TS 37.145-2 subclauses 4.10 and 4.11.

5)  Measure the time alignment error between the reference signals with signal/spectrum analyser or equivalent equipment.

[bookmark: _Toc511909609][bookmark: _Toc513993068]10.2.6.3.4 	MU assessment 
[bookmark: _Toc511909610]The uncertainty in the power accuracy of the OTA test chamber will not affect the TAE measurement uncertainty.
Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the TAE measurement uncertainty.
The conducted MU value is adopted for the OTA MU.

[bookmark: _Toc511909611]
[bookmark: _Toc511909612][bookmark: _Toc513993069]10.2.6.x	Summary
The uncertainty in the power accuracy of the OTA test chamber will not affect the TAE measurement uncertainty.
Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the TAE measurement uncertainty.
The conducted MU value is adopted for the OTA MU, and is  ±25 ns.
--------------End of change-------------
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