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--------------Start of change-------------
10.2.4 
OTA Transmitted signal quality –Frequency Error

10.2.4.1
General
Frequency error is the measure of the difference between the actual BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.

Frequency error is not affected by any time or frequency varying amplitude errors. It is possible that some aspects of the OTA environment may impact the signal fidelity; for example, ripple in a quiet zone relates to reflections in the chamber and may create a frequency specific ripple. It is not expected that such effects would have any significant impact on the frequency error As long as the signal is large enough the only measurement uncertainty will be associated with the measurement equipment. It is important that considering the chamber pathloss and gain of the measurement antenna and equipment, the test equipment is provided with a sufficient RX power level. As a guide, measurement equipment vendors quote EVM accuracy down to approx -20dBm input power for E-UTRA signals.

A quick look at the power levels for a AAS under test:

Looking a few typical output power levels and antenna arrangements for different BS classes:

	Class
	Pout (dBm)
	G_AAS (dBi)
	L_ant
(m)
	d_FF
(m)
	FSPL
(dB)
	G_RX (dBi)
	P_RX (dBm)

	wide
	43
	17
	1
	13.33
	60.96
	9
	8.04

	med
	38
	9
	0.5
	6.67
	54.94
	9
	1.06

	local
	24
	5
	0.2
	2.67
	46.98
	9
	-8.98


It can be seen that there is considerable margin over -20dBm for the received power level, so it seems unlikely that this will cause any measurement problems.

As the OTA test system is not expected to substantially affect the measurement accuracy for frequency error the existing conducted MU can be used.

10.2.4.2
In-door anechoic chamber

10.2.4.2.1
General

This method measures the frequency error 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.
10.2.4.2.2
Calibration

Calibration shall be done with the procedure shown in 10.2.2.2.2 to ensure that the SNR at the measurement equipment input is appropriate and the reception signal level at the measurement equipment is within the dynamic range of measurement equipment.
10.2.4.2.3 
Procedure

Reference procedure in subclause 10.2.2.2.3 where in step 6 the appropriate measurement parameter is frequency error.
10.2.4.2.4 
MU assessment 



The uncertainty in the power accuracy of the OTA test chamber will hot affect the frequency error uncertainty.

Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the frequency error measurement uncertainty.

The conducted MU value is adopted for the OTA MU.
10.2.4.3
CATR
10.2.4.3.1
General

10.2.4.3.2 
Calibration

Calibration shall be done with the procedure shown in 10.2.2.3.2 to ensure that the SNR at the measurement equipment input is appropriate and the reception signal level at the measurement equipment is within the dynamic range of measurement equipment.

10.2.4.3.3 
Procedure

Reference procedure in subclause 10.2.2.3.3 where in step 6 the appropriate measurement parameter is frequency error.

10.2.4.3.4 
MU assessment 

The uncertainty in the power accuracy of the OTA test chamber will hot affect the frequency error uncertainty.

Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the frequency error measurement uncertainty.

The conducted MU value is adopted for the OTA MU.


10.2.4.4
Near Field
10.2.4.4.1
General

The system is depicted in section 10.x.x.x.x. In case of OTA Frequency Error type of measurements, NF to FF transform is not needed. Frequency Error is measured in Near Field for the declared direction.
10.2.4.4.2 
Calibration

Stage 1 – Calibration: 
Calibration shall be done with the procedure shown in 10.x.x.x.x.x. to ensure that the SNR at the measurement equipment input is appropriate and the reception signal level at the measurement equipment is within the dynamic range of measurement equipment.

10.2.4.4.3 
Procedure

Stage 2 - Measurement:
The testing procedure consists of the following steps:
1. Align the AAS BS with (Theta,Phi) angles corresponding to the declared beam direction to be measured

2. Configure TX branch and carrier at a time according to the manufacturer's declared rated output power
3. Set the AAS BS to transmit the test signal according to E-TM3.1 at 5 MHz bandwidth configuration.
4. Measure Frequency Error of each carrier arriving at the measurement equipment (such as a spectrum analyzer or equivalent instrument).
5. Repeat steps 3-4 for all conformance test beam direction pairs as described in 3GPP TS 37.145-2 [24], subclause 6.2.
6. Repeat steps 3-5 for E-TM3.2, E-TM3.3 and E-TM2.
The EVM of each E-UTRA carrier for different modulation schemes on PDSCH to be less than the limits defined in 3GPP TS 37.105 [3], subclause 9.6.
For conformance tests, Frequency Error shall be measured at maximum power setting.

10.2.4.4.4 
MU assessment 

10.2.4.4.4.1 
MU Budget

Same uncertainty budget format as for EVM type of measurements.
10.2.4.4.4.2 
MU Value

Table 10.2.4.3.4.1-1: Near Field Test Range Uncertainty assessment for eAAS OTA Frequency Error measurement
	UID
	Uncertainty source
	Uncertainty value f ≦ 3GHz
	Uncertainty value

3GHz < f ≦ 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	 ci
	Standard uncertainty ui [dB]  f ≦ 3GHz
	Standard uncertainty ui [dB]  3GHz < f ≦ 4.2 GHz

	1
	Axes Intersection
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	2
	Axes Orthogonality
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	3
	Horizontal Pointing
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	4
	Probe Vertical Position
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	5
	Probe H/V pointing
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	6
	Measurement Distance
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	7
	Amplitude and Phase Drift
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	8
	Amplitude and Phase Noise
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	9
	Leakage and Crosstalk
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	10
	Amplitude Non-Linearity
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	11
	Amplitude and Phase Shift in rotary joints
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	12
	Channel Balance Amplitude and Phase
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	13
	Probe Polarization Amplitude and Phase
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	14
	Probe Pattern Knowledge
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	15
	Multiple Reflections
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	16
	Room Scattering
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	17
	DUT support Scattering
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	18
	Scan Area Truncation
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	19
	Sampling Point Offset
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	20
	Spherical Mode Truncation
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	21
	Positioning
	FFS
	FFS
	Rectangular
	1.73
	1
	FFS
	FFS

	22
	Probe Array Uniformity
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	23
	Mismatch of receiver chain
	FFS
	FFS
	U-Shaped
	1.41
	1
	FFS
	FFS

	24
	Insertion loss of receiver chain
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	25
	Uncertainty of the absolute gain of the probe antenna
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS

	26
	RF measurement equipment 
	FFS
	FFS
	Rectangular
	1.73
	1
	FFS
	FFS

	27
	Measurement repeatability – positioning repeatability
	FFS
	FFS
	Gaussian
	1.00
	1
	FFS
	FFS


Note: The way the different standard uncertainty terms will be combined is FFS.
10.2.4.x
Summary
The uncertainty in the power accuracy of the OTA test chamber will not affect the frequency error uncertainty.

Possible phase variation in the chamber due to variation in the signal BW is not significant to affect the frequency error measurement uncertainty. The frequency error MU is  ±12 Hz.
--------------End of change-------------



























