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1. Introduction

At previous RAN4 meetings, the OTA transmitter intermodulation requirement for AAS base stations have been discussed, see [2], [3], [4], [5] and [6].

This contribution presents some aspects for consideration before specification drafting related to the OTA transmitter intermodulation aspects based on the co-location concept. It is agreed that the worst-case scenario for Wide Area AAS BS is represented by the Horizontal Case IV illustrated in [1].  
2. Discussion

The OTA transmitter intermodulation requirement is a measure of the capability of the transmitter array to inhibit the generation of signals in its non-linear elements, caused by presence of a victim wanted signal and an aggressor OTA interfering signal, reaching the transmitters via the antenna aperture.

Based on the discussions in [1], one way forward for the OTA transmitter intermodulation using the co-location concept is presented in this paper, see Figure 2-1.
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Figure 2-1: The co-location concept applied on OTA transmitter intermodulation
2.1
Proposed OTA Transmitter Intermodulation method using co-location concept

a) Place AAS BS and Co-location reference antenna according to proximity method Case IV, aligned in y/z-plane as proposed in [1], at the distance d=0.1m. 
b) The AAS BS transmits full beam power, both polarizations, in boresight direction. The wanted signal is E-UTRA single or multi carrier for both contiguous and non-contiguous spectrum operation. The wanted signal bandwidth shall be up to the maximum channel bandwidth supported by the AAS BS.
c) The OTA transmitter intermodulation interferer is transmitted via the co-location reference antenna at 90° azimuth angle. The co-location reference antenna is fed with Prated,t, TRP  (e.g. 46dBm), equally divided on the two polarizations. 
d) The OTA transmitter intermodulation interferer shall be an E-UTRA signal of bandwidth 5 MHz (E-TM 1.1 as specified in [9]).
e) The OTA interfering signal centre frequency offset from the AAS BS RF Bandwidth edge or sub-block edge inside a gap, is ± 2.5 MHz, ± 7.5 MHz and ± 12.5 MHz. 
f) The OTA in-band emission (ACLR and OBUE), in the presence of the OTA transmitter intermodulation interferer, is measured at the Range Antenna depicted in Figure 2-1, according to proposal in [1]. Proposed is to slide in Range Antenna towards the AAS BS, still maintaining good enough TRP measurement uncertainty for OTA in-band Emission measurements.
g) During the OTA in-band Emission measurement at the Range Antenna, both AAS BS and co-location reference antenna is rotated around same axis.

It is assumed that the proposal described in [1] is agreed, i.e. all OTA out-of-band spurious emission (including co-location spurious emission) requirements are omitted in the presence of the OTA transmitter intermodulation interferer. 

2.2
Advantages of proposed OTA transmitter intermodulation test method 

1. If OTA in-band Emission (ACLR and OBUE), in the presence of the OTA transmitter intermodulation interferer is measured at the Range Antenna instead of at co-location reference antenna, then OTA emission measurements are less complicated to conduct. 
2. Moving closer from the Range antenna to the AAS BS, still maintaining good enough TRP measurement uncertainty for emission measurements, could contribute to detecting lower emission levels, as well as reducing required chamber size.
3. If OTA out-of-band spurious emission (including co-locate spurious emission) with OTA transmitter intermodulation interferer is agreed to be removed, as proposed in [1], the challenge to measure low emission levels, e.g. -126 dBm per 100 kHz, in the presence of the OTA transmitter intermodulation interferer, will not be an issue anymore.

3. Conclusion

This contribution presents some relevant aspects and guidance on how to define and test OTA transmitter intermodulation requirements in the OTA domain. 

The proposed concept in this paper could be reused for NR (FR1), with some minor changes on wanted and interferer channel BW, when they are settled within RAN4 NR standardization.
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