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1.
Introduction
At last RAN4 meeting in Rio de Janeiro (RAN4#74bis) two text proposals adding information about intra-system transmitter intermodulation was submitted [1, 2]. Unfortunately they were not presented at the meeting; however it seems that both contributions are in general inline and could be merged to create background information for section 8.1.5.2. Both contributions holds information about how to derive the interfering signals for an AAS base station, however there is no guidance on what emission limits that are applicable for co-location and intra-system emission. 

This contribution defines the emission requirements applicable for co-location and intra-system transmitter intermodulation for AAS base stations. A text proposal for TR 37.842 is also provided to capture the emission levels for both co-location and intra-system.
2.
Discussion
According to current core specification [1] the transmitter intermodulation level shall not exceed the unwanted emission limits transmitter spurious emission, operation band unwanted emission and adjacent channel leakage ratio. The current requirement is only defined for co-location. For AAS base stations the requirement is extended to cover only intra-system transmitter intermodulation. Since the conditions are different for co-location and intra-system transmitter intermodulation it is reasonable to believe that for intra-system transmitter intermodulation, where the frequency offset between wanted signal and interference signal is zero, there is no need to test transmitter spurious emission. 
The challenge is to find relevant requirement conditions capturing radiated intra-system IMD emission to be produced by an AAS base station. The new requirement is similar to the current requirement for transmitter intermodulation emission caused by a co-located base station. For the intra-system case and single carrier support the frequencies of the wanted signal and interference signal is the same, however for multi-carrier base stations the frequencies of the wanted signal and interference single is different. It have been noted that the level of the interference signal can be stronger than the case for co-location, due to the fact that multiple transmitter signals from neighbouring transmitters may leak between antenna element and create a reverse interference signal.

For single carrier base stations the approach is straight forward. For co-location the requirement remains as of today in current specifications. While for intra-system, emission levels shall be fulfilled according to section 6.6.3 and 6.6.4 of 37.104. For multi-carrier capable AAS base stations there may be need to study if spurious emission is required.

3.
Conclusion

A text proposal for TR 37.842 to capture emission levels for co-location and intra-system intermodulation is attached at the end of this contribution.
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8.1.5
Transmitter intermodulation

Traditionally the transmitter intermodulation requirement was created to guarantee emission levels in a co-location scenario. The requirement is based on robustness against injection of a reverse interference signal from a co-located BS. For AAS base stations reverse interference signals can be caused by intra-system coupling. 

Therefore two types of transmitter intermodulation scenarios have been identified for AAS base stations. 

1. Co-location transmitter intermodulation in which the interfering signal is from a co-located BS, and this is analogous to the existing transmitter intermodulation requirement in xx.104.
2. Intra-system transmitter intermodulation in which the interfering signal is from the other transmitters within the AAS BS

Both scenarios shall be captured in the AAS specification by the transmitter intermodulation requirement, where a reverse interference signal is feed to the transmitter unit, while maintaining emission levels.

8.1.5.1
Co-location Transmitter intermodulation
In Non-AAS BS the transmitter inter-modulation requirement is to address the coexistence between the transmitter from one operator and the transmitter from another operator in case they are co-located with assumption that the coupling loss between them is 30dB. The requirement assumes that they transmit the same level of power, and the transmitted signals are adjacent to each other in the frequency domain. It is proposed to apply the existing non-AAS requirements specified at the antenna connector for non-AAS BS to each transmitter unit at the transceiver array boundary for AAS BS. The wanted signal is the declared maximum output power of each transmitter unit and the interference signal power is 30 dB below the wanted signal.

The interfering signal shall be defined in the same way as for the non-AAS requirement.

For co-location, the transmitter unit intermodulation emission level shall not exceed the unwanted emission limits of the AAS transmitter spurious emissions requirement and AAS operating band unwanted emission requirement and AAS ACLR requirement in the presence of the interfering signal defined above. 

8.1.5.2
Intra AAS Transmitter intermodulation
In an AAS BS there could be coupling between two transmitters within one antenna package. In this case, the central frequencies of the transmitted signals are aligned in frequency domain, and they could transmit the same level of power.  

The reference wanted signal and the interference signal level are FFS.

For intra-system, the transmitter unit intermodulation emission level shall not exceed the unwanted emission limits of the AAS operating band unwanted emission requirement and AAS ACLR requirement in the presence of the interference signal declared by the manufacturer. 
[The end of text proposal]
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