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1. Introduction

Transmitter intermodulation emission due to intra-system antenna coupling for AAS base stations have been discussed for a very long time. A summary of the discussion is captured in a discussion paper submitted to RAN4#75-BS-AAS-AH [1]. Currently a section dedicated for intra-system transmitter intermodulation is included in TR 37.842 [2]. 

This text proposal holds a revised version on parts not approved last meeting (RAN4#76 in Beijing) and related to how to derive the interference signal level(s) declared by the base station manufacturer.
2. Discussion

At RAN4#75 in Fukuoka, contributions [3], [4], [5] and [6] was presented. Sufficient commonalities to warrant a merger effort in order to get an agreeable text proposal was identified. The outcome of the merger is two text proposals; one for the requirement part and one for how to calculate interference levels.

At last RAN4 meeting in Beijing (RAN4#76) a text proposal with description of intra-system transmitter intermodulation requirement was approved, while the description how to derive the interference signal level part of the RF core requirement was not approved. The intra-system transmitter intermodulation requirement is similar to the co-location transmitter intermodulation requirement, except that the interference signal is declared by the base station manufacturer as described in TR 37.842 section 8.1.5. This contribution focus on how the interference signals level can be derived.
The declared interference signal can be derived by analysing the antenna array. The coupling loss between the connectors at the transceiver array boundary looking towards the RDN can be established as the coupling loss matrix, L:
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The maximum output power of each transceiver in the transceiver unit array as declared by the manufacturer is collected in a power array, P: 
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, where the indices refer to the respective connector correspondingly as the indices in L.

The leakage power from all other transmitter units into each transmitter unit for the addressed operating band can be calculated as the leakage power matrix, I:
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The base station manufacturer declares the interference signal level based on In, where n=1..K as described in section 8.1.5.
The reason for not including this text in the TR last meeting was:

1. The previous version of the text proposal was referring to physical connectors, which not is changed in this version since implementations with no access to physical connectors may exist in the future. 

2. RAN4 couldn’t agree to include this text in section 8.1.5.2, since it can be seen as conformance specific information.
Regarding reason 2, we prefer to add this information in section 8.1.5.2 in the TR 37.842 as base for description needed in the conformance test specification, presumably in an Annex.

3. Conclusion

RAN4 have decided to have both conducted and radiated requirements for AAS base stations. Conducted requirements will be set at the transceiver connectors, while radiated requirements are defined in the far-field region.

Since it is expected that section 10 about conformance testing will be extensive and focused on OTA testing, we propose to add information about intra-system transmitter intermodulation testing is section 8.1.5.2.
The provided text proposal adds background to section 8.1.5 about intra-system transmitter intermodulation relevant to capture the emission behaviour of an AAS base station. Included in TR 37.842 the information can be referred to or included in proper section in the conformance test specification for AAS base stations. 

4. References

[1] 

R4-75AH-AAS-0041, “Intra-system transmitter intermodulation emission requirement background summary”, Ericsson

[2] 

R4-151774, “TR37.842v1.5.0, Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base station (BS)”, Huawei

[3]

R4-153010, “TP for TR 37.842: Addition of background for intra-system TX IMD requirement in section 8.1.5.2”, Ericsson

[4]

R4-153011, “TP for TR 37.842: Interaction between co-location and intra-system transmitter intermodulation in section 8.1.5”, Ericsson

[5] 

R4-153014, “TP for TR 37.842: Adding AAS transmitter IMD emission requirement levels to section 8.1.5”, Ericsson

[6]
R4-153428, “TP- intra AAS coupling reference measurement”, Huawei

[7]
R4-155426, “TP on Transmitter intermodulation leakage power estimation”, Huawei, Ericsson
[Text proposal]
8.1.5.2.1
Derivation of maximum leakage power level

Looking into the composite antenna array consisting of RDN and array antenna from the transceiver array boundary, the scattering matrix, S, is obtained with the antenna array pointing so that transmitted power cannot be reflected back to it, and no significant radiation is picked up by the antenna elements.
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, where the matrix elements are represented as complex values.
The element indices represent the transmitter branch indices at transceiver array boundary. Elements in the diagonal hold information about the return-loss for each transmitter branch and other elements hold information about the intra-system antenna coupling. There shall be one scattering matrix comprising all transmitter branches at the transceiver array boundary for each operating band supported by the AAS BS. The scattering matrix may be obtained by other means than measurement.

The coupling seen by the transmitter array can be calculated as the coupling loss matrix, L:
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The maximum output power of each transceiver in the transceiver unit array as declared by the manufacturer is collected in a power array, P: For transceivers inactive in the operating band the loss matrix refers to, the corresponding power is set to 0.
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, where the indices refer to the respective transmitter branch correspondingly as the indices in L.

The leakage power from all other transmitter units into each transmitter unit for the addressed operating band can be calculated as the leakage power matrix, I:
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[The end of text proposal]
