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1 Introduction

In RAN4#75, the contributions [1], [2], [3] and [4] have been found to have sufficient commonalities to warrant a merger effort in order to get an agreeable TP. This TP is represents the result. For further discussion, the individual contributions are referred to.
2 Observations
· The interferer power level is defined as a declared parameter for each transmitter connector in the transceiver array boundary.

· The interferer power level is based on the maximum in band leakage power to be received at each transmitter connector in the transceiver array boundary.

· The finding of the maximum leakage signal level applicable for AAS intermodulation testing is described in detail.

· The interfering signal level calculation comprises MB AAS BS cases.

3 References
[1] 
3GPP R4-153010
, TP for TR 37.842: Addition of background for intra-system TX IMD requirement in section 8.1.5.2, Ericsson
[2]
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[3] 
3GPP R4-153014, TP for TR 37.842: Adding AAS transmitter IMD emission requirement levels to section 8.1.5, Ericsson
[4]
3GPP R4-153428, TP- intra AAS coupling reference measurement, Huawei
[5] 
3GPP TR37.842v1.5.0, Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base station (BS), presented in R4-151774
[6]
3GPP R4-153772, Merged TP for Tx intermodulation, Ericsson, Huawei

4 Text Proposal

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.
The interference signal level can be accurately estimated by the power leakage from each connector into each other connector at maximum output power of the device.
The maximum leakage power at each transceiver unit connector at the Transceiver Array Boundary is the sum of the leakage power coupled via the Composite Antenna Array from all the other transceiver units, as depicted in figure 8.1.5.2-x1, but does not comprise power radiated from the Antenna Array and reflected back from the environment. All Transceiver Units shall be transmitting at their maximum output power.

The maximum leakage power estimating the interferer power level is derived as below:

 
Figure 8.1.5.2-x1, Transceiver Unit Array and Composite Antenna Array shown, separated by the Transceiver Array Boundary.
8.1.5.2.x
Derivation of maximum leakage power level

Looking into the Composite Antenna Array (as depicted in figure 8.1.5.1-x1) from the 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 elements are represented as complex values.
The element indices represent the connector indices in the Transceiver ArrayBoundary. Elements in the diagonal hold information about the impedance mismatch in each connection and other elements hold information about the inter-element coupling. One scattering matrix comprising all connectors in the transceiver array boundary shall be made for each operating band supported by the AAS BS. The scattering matrix may be obtained by other means than measurement.
The coupling loss between the connectors in the Transceiver Array Boundary with the Composite Antenna Array connected can be calculated as the coupling loss matrix, L:
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, where 
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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 connector correspondingly as the indices in L.

The leakage power from all other connectors into each connector, for the addressed operating band, can be calculated as the leakage power matrix, I:
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This procedure can also be used by testers to verify maximum leakage declarations made by manufacturers if the connectors on the composite antenna array are available.
========================== End of text proposal ==============================
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