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1.
Introduction
Since a few meetings back it has decided to divide the transmitter intermodulation requirement for AAS base stations in to two groups; co-location and intra-system. For this purpose, in section 8.1.5 of TR 37.842 [3], two sub-sections are created to capture the outcome of the WI discussions.

It have been agreed to extend the transmitter intermodulation requirement to also capture reverse interference signals caused by intra-system effects, due to antenna mutual coupling. This can easily be done by adapting interference signal properties as part of the transmitter intermodulation requirement. The interference signal level and centre frequency must be adapted to capture intra-system emission properly. Otherwise the current requirement with corresponding test setup can be used as a base. In WF [1, 2] it is agreed that if the declared interference signal power level due to intra-system is higher than  from co-location then the intra-system requirement applies. 

RAN4#72bis in Singapore:

For next meeting RAN4 needs to study potential to take care of intra-system interference as presented below. 

The AAS transmitter intermodulation requirement is complemented with following statements:

1.
The base station manufacturer declares the lowest element port-to-port isolation seen be the transmitter array at the transceiver boundary.

2.
If the declared port-to-port isolation is less than 30 dB, then the interfering signal level is set by the wanted signal attenuated by the declared port-to-port isolation value.
How to deal with systems where the power from each AAS TX in the AAS transceiver array is not equal are FFS.

As required pass criteria are the UEM  requirements, which are defined as a power sum of all AAS TX outputs or 10log(n) scaled to each transceiver, it is not clear if the minimum coupling and applied to all AAS TX used should be the worst case or some form of average value. Hence the definition of declared port to port isolation is FFS.

RAN4#73 in San Francisco:

RAN4#73 agreeable general principles:

1.
The risk of intra-system IMD emission is taken care of by an intra-system reverse IM requirement. The reverse interferer relates to the coupling in the array and the power level of the coupled interferers, it is declared by the base station manufacturer. 

2.
If the declared interferer level for the intra-IMD test is less than the interferer level specified in the co-location IMD requirement then compliance to the co-location requirement is sufficient for intra-IMD also. 

3.
An additional intra-system reverse IMD requirement with zero frequency offset between wanted and interference signal is introduced.

For next meeting (RAN4#74 in Athens) RAN4 needs to determine under what basis the interference signal is declared. The following methods for defining the reverse interference signal have been proposed so far:

1.
Individual, where the inference signal is created as the sum of all coupled interference contributions associated to a location in the array.

2.
Worse case, where the interference signal is created as the sum of all coupled interference contributions for the worst case location in the array and applied to all transmitters.

3.
Average, where the interference signal seen in at each location in the array in the array is averaged. The average is then used for the IMD test. The average coupling approach assumes equal transmitters.
Based on information from [1, 2] the following text is proposed to be captured in section 8.1.5 of TR 37.842:

For AAS base stations, if the declared interfering signal level for the intra-system intermodulation requirement is less than the interfering signal level specified for the co-location intermodulation requirement then compliance to the co-location requirement is sufficient for intra-system intermodulation also.

This contribution holds a text proposal for section 8.1.5, implementing agreements in TR 37.842. From feedback received during discussions, the text is now formulated without stating “30 dB”. This contribution is a revision of R4-152033 with modified text.
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[Text Proposal]
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.
For AAS base stations, if the declared interfering signal level for the intra-system intermodulation requirement is less than the interfering signal level specified for the co-location intermodulation requirement then compliance to the co-location requirement is sufficient for intra-system intermodulation with non-zero frequency offset also. The zero frequency case still needs to be met.
[The end of text proposal]
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