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1. Introduction
In RAN4#87 in Busan a way forward on co-location testing was agreed [1]. One of the identified open items is the transmitted intermodulation test case. Issues where no solution has been proposed yet are the spectral purity of the interfering signal and the source separation regarding the intermodulation components. In other words, the interfering signal should not impact the measured results and it should be clear that the measured intermodulation components are due to the AAS BS under test and not generated inside the co-location reference antenna. In this contribution these issues are discussed and a way forward is proposed. 
2. Discussion
Transmitter intermodulation test measures the capability of the transmitter to inhibit the generation of signal in its non-linear elements caused by presence of the wanted signal and an interfering signal, which are incoming through the antenna. For over-the-air (OTA) testing the interfering signal is transmitted by the co-location reference antenna (CRA), which is fed with a power equivalent to the total radiated power (TRP) of the equipment under test (EUT). As an example, this power level could be 50 dBm or 100 Watts.

As the input power to the CRA is high, the ACLR of the interfering signal cannot be guaranteed to be significantly below the ACLR of the wanted signal. Therefore it needs to be guaranteed that the unwanted emissions, including wideband noise, from the CRA are sufficiently filtered so they do not disturb the measurement. Therefore the test specification should allow a realistic filter to be used as part of the interferer signal chain in a way, that measurements are done only outside the passband of this filter.
Proposal 1: Specify a frequency range around the interfering signal center frequency where test requirements do not need to be met.

· For sub 6 GHz frequency range the frequency range shall be +/- [30] MHz or +/- 10 MHz + half of the frequency span of all the interferer signal positions for all tested channel bandwidths, including the bandwidth of the interfering signal, whichever is greater
In case Tx IMD is tested for a large number of wanted signal configurations and channel positions, a large number of test-specific filters would be required. Therefore it is essential to limit the number of test cases. We think it is sufficient to test Tx IMD in single carrier mode, as typically narrowest signal configurations produce the worst case outcome, as it generates the strongest intermodulation power per bandwidth.
Proposal 2: Test Tx IMD only in channel M and with single carrier
The resulting test have been illustrated in Figure 1.
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Figure 1: Example of the frequency plan of the Tx IMD test
For NR the situation is more complicated as the possible supported single carrier frequencies have a much wider range. It is for example possible that the narrowest supported channel frequency is 20 MHz, meaning that 20 MHz wide interferer signals would be placed at 10, 30 and 50 MHz offset from channel edge. However, if  for the same BS wanted signal is 100 MHz, the corresponding absolute interferer frequencies, including the interferer signal bandwidth, would cover a range from 20 MHz offset from channel M center frequency to 110 MHz offset from channel M center frequency. Therefore the frequency range where requirements do not need to be met would have a bandwidth of +/- 110/2 MHz + 10 MHz = +/- 65 MHz = 130 MHz.
Additionally, it was recognized that it is not possible to separate whether IMD is generated by the EUT or CRA. We think that in case proposals 1 and 2 are agreed, the combined impact of isolators and filters in the interfering signal chain is sufficient to guarantee that measured IMD is coming from EUT.
3. Conclusion
In this contribution transmitter intermodulation test case was discussed and a possible solution for solving the identified issues is proposed.
Proposal 1: Specify a frequency range around the interfering signal center frequency where test requirements do not need to be met.

· For sub 6 GHz frequency range the frequency range shall be +/- [30] MHz or +/- 10 MHz + half of the frequency span of all the interferer signal positions for all tested channel bandwidths, including the bandwidth of the interfering signal, whichever is greater
Proposal 2: Test Tx IMD only in channel M and with single carrier configuration
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