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1. Introduction

At the last RAN4 meeting (RAN4-AH-1807 in Montreal) the measurement uncertainty associated to testing OTA transmitter intermodulation using the co-location concept described in last complete draft CR for TS 37.145-2 in sub-clause 4.15 was discussed extensively. Compared to the description in TS 37.105, the conformance specification now holds details on how to select a co-location reference antenna and how to locate it with respect to the test object.  

In this contribution a test method with corresponding test procedure is described for the OTA transmitter intermodulation requirement. At the end, the measurement uncertainty is evaluated for OTA transmitter intermodulation. 
2. Discussion

The OTA transmitter intermodulation requirement is a measure of the capability of the AAS BS transceiver to inhibit the generation of signals in its non-linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter unit via the RDN and antenna array from a co-located base station. The requirement applies during the transmitter ON period and the transmitter transient period.

The interferer signal is injected by the concept of a co-location reference antenna. The co-location reference antenna together with a power amplifier and signal generator mimics a co-located aggressor base station. During the test a co-location reference antenna is selected to follow parameters described in TS 37.145-2, sub-clause 4.15.2.2. The selected antenna referred to as; co-location test antenna (CLTA) shall be mounted according to parameters described in sub-clause 4.15.2.3. The package consisting of test object and CLTA is mounted on a positioner in an anechoic chamber as visualized in Figure 2-1.
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Figure 2-1: Principle test setup for OTA transmitter intermodulation

The OTA transmitter intermodulation test requirement specified in TS 37.145-2, sub-clause 6.8 relies on other OTA unwanted emission requirements under the condition with an applied interferer signal. This means that the test setup must support;
1. Injection of interferer signal using the co-location concept 

2. Capable on measuring OTA unwanted emission defined as TRP

Since OTA transmitter intermodulation relies on OTA unwanted emission requirements, the measurement uncertainty analysed in this contribution only focus on the interferer signal.
The test procedure can be split up into two main parts; Calibration and Measurement 

The calibration stage is required to secure that the interferer signal specified by the test requirement is maintained during testing in the OTA test range. The calibration procedure includes impedance matching and cable losses between the signal generator and the feeding point(s) at the CLTA. The interferer signals per polarization per CLTA port is measured with a power meter. 
The calibration can be described as:

1. Adjust the interferer signal power until specified level is reached at the CLTA connectors.

The measurement procedure can be described as:

1. Select a CLTA according to description given in TS 37.145-2, sub-clause 4.15.2.2

2. Setup the test object together with the CLTA, as described in TS 37.145-2, sub-clause 4.15.2.3     
3. Set the AAS BS to transmit:

-
Set the AAS BS to transmit maximum power according to the applicable test configuration using the corresponding test models or set of physical channels. 

- Generate the interfering signal via the co-location reference antenna. The CLTA is fed with Prated,t,TRP, equally divided on all supported polarizations, from the same signal generator source.

4. 
Perform the unwanted emission tests specified in OTA ACLR, OTA spectrum mask and OTA OBUE, for all third and fifth order intermodulation products which appear in the frequency ranges. The width of the intermodulation products shall be taken into account.

5. Perform the ttransmitter spurious emissions test as specified in OTA spurious emission, except OTA co-location spurious emission, for all third and fifth order intermodulation products which appear in the frequency ranges. The width of the intermodulation products shall be taken into account
6. Verify that the emission level does not exceed the required level with the exception of interfering signal frequencies.

7. 
Repeat the test for the remaining interfering signal centre frequency offsets.

8. 
Repeat the test for the remaining interfering signals for requirements OTA ACLR, OTA spectrum mask, OTA OBUE and OTA spurious emission, except OTA co-location spurious emission.

Based on the above given calibration procedure and measurement procedure the expanded measurement uncertainty for OTA transmitter intermodulation can be evaluated. 

In the measurement uncertainty evaluation, it is essential to identify relevant error sources in terms of uncertainty and distribution of probability. Also, it is beneficial to define error sources that are as independent as possible. If error sources are correlated, it must be handled by the ci factor in the measurement uncertainty evaluation.  

For the calibration phase (Stage 1), only one error source relating to the measurement uncertainty associated to the power meter have been identified.  

For the measurement phase (Stage 2), two main error sources have been identified. 

The expended measurement uncertainty is evaluated in Table 2-1.

Table 2-1: Measurement uncertainty for OTA transmitter intermodulation interferer signal
	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

	Stage 2: DUT measurement

	
	Uncertainty related to the selection of the CLTA
	1.5
	1.5
	Rectangular
	√3
	1
	0.87
	0.87

	
	Uncertainty related to the placement of the CLTA
	1.0
	1.0
	Rectangular
	√3
	1
	0.58
	0.58

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	7
	Uncertainty of the RF Power Measurement Equipment
	0.14
	0.26
	Gaussian
	1
	1
	0.14
	0.26

	Combined standard uncertainty (1σ) [dB]
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	1.06
	1.08

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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3. Conclusion

In this contribution the expanded measurement uncertainty for transmitter intermodulation have been evaluated based. In a companion contribution [3] a draft CR is provided for TR 37.843 to update text related to OTA transmitter intermodulation in sub-clause 10.6.4.4.   
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