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1. Introduction

The intra-system transmitter intermodulation requirement similar to co-location transmitter intermodulation requirement except that the interference signal frequency offset is set to zero and interference signal level is set to a manufacturer declared value. 

The parameters to be declared by the base station manufacturer are captured in sub-clause 4.10 in TS 37.145-1. For transmitter intermodulation parameters D6.43 and D6.44 is of interest. The declared parameters needed for intra-system transmitter intermodulation are implementation neutral with respect to array geometry allowing compliance towards transmitter intermodulation emission due to intra-system leakage. Therefore it is suggested to clean up the text in sub-clause 8.2.5.3 in TR 37.842 and remove still present FFS in the text.

Last meeting a text proposal was provided in [2], this is a revised version only focusing on removal of FFS.

This contribution holds a text proposal to clean up the text in sub-clause 8.2.5.3 in TR 37.842 following requirements in TS 37.105 and TS 37.145-1.
2. Discussion

The antenna array geometry describes how the antenna elements are located with respect to each other in the array antenna. The distances and locations of individual antenna elements will determine the level of the interference signal seen by an individual transmitter as described in this contribution. 

The TR 37.842 describes the transmitter intermodulation requirement for AAS base station in details. The requirement is extended with respect to non-AAS base stations, to also capture effects of intra-system leakage occurring in the array antenna. The requirement is divided into two parts; co-location transmitter intermodulation, intra-system, transmitter intermodulation. 
2.1
Intra-system leakage


The coupling loss between the TAB connectors at the transceiver array boundary looking towards the RDN, can be established as the coupling loss matrix as described below:
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 is given by the scattering matrix associated to the composite antenna array. 
The maximum output power of each transceiver in the transceiver unit array as declared by the manufacturer is collected in a conducted output power vector as described below:
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The vector indices refer to the respective TAB connector correspondingly as the matrix indices in the coupling loss matrix.

The leakage power from all other transmitter units into each transmitter unit for the addressed operating band can be calculated as the leakage power vector as described below:
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The base station manufacturer declares the interference signal level based on 
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Based on procedure described above the interference signal per port is calculated for two different array antenna geometries; Uniform Linear Array (ULA) and Uniform Rectangular Array (URA). Each radiating element is dual polarized and the element separation is kept equal for both geometries. 

For both array antenna geometries the S-matrix have been determined by a finite element method simulation. For simplicity each element is feed with 1 W transmitter power.  
In Figure 2.1-1, the geometry is visualized at the left side while the interference power level per port is plotted for the ULA at the right side.
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Figure 2.1-1: Interference signal levels for a single column antenna

It can be seen that the edge elements experience less coupling than element with two neighbouring elements.

In Figure 2.1-2, the geometry is visualized at the left side while interference power level per port is plotted for the URA at the right side.
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Figure 2.1-2: Interference signal levels for a uniform rectangular antenna

It can be seen that edge elements experience less coupling than elements in the middle. The interference signal related to centre elements is strongest as expected, since the mid element for this geometry is surrounded by other elements. 

The calculation of the interference signal clearly shows that the interference signal levels for different antenna geometries gives different results. As a consequence the base station manufacturer declarations related to intra-system interference signal must consider the array antenna geometries when the interference signal is declared for intra-system transmitter intermodulation requirement.

2.2
Manufacturer declaration

For intra-system, the transmitter unit intermodulation emission level shall not exceed the unwanted emission limits of the operating band unwanted emission requirement and ACLR requirement in the presence of the interference signal declared by the manufacturer as:
· Either a maximum interference signal level for testing equal to the maximum intra array leakage power for each transceiver unit connector in the transceiver array boundary for each operating band supported by the AAS BS.

or

· The maximum interference signal level for testing equal to the leakage power of the transceiver unit experiencing the most leakage power in the array to be applied for all connectors.

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, 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.
Last meeting at list with manufacturer declarations was created in TR 37.842. In this list parameters related to transmitter intermodulation requirement is captured. Also important information to be captured with respect to manufacturer declaration within the context of transmitter intermodulation is how the interference signal for intra-system intermodulation test is derived.
The conformance test specification will include among other things all manufacturer declarations [1], associated to RF core requirement and conformance test requirements. 
2.3
Conformance testing


The test setups for both cases are similar, but with different configuration of wanted signal and interference signals as described in TS 37.105, sub-clause 6.7. The test setup is visualized in Figure 2.3-1.
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Figure 2.3-1: Transmitter intermodulation test setup
In an AAS BS there could be coupling effects occurring in the RDN and the antenna array, which potentially can generate reverse interferers and consequently unwanted emissions due to intermodulation. 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 wanted signal and the interfering signal in a corresponding test would thus be within the bandwidth of the same carrier. The wanted signal and the interfering signal would have the same waveform characteristics, but they would be non-coherent and uncorrelated. 

In sub-clause 4.10 in TS 37.145-1 parameters to be declared by the base station manufacturer with respect to intra-system intermodulation are listed with a brief description. 

3. Conclusion

The interference signal level associated to intra-system transmitter intermodulation requirement is declared by the base station manufacturer as described in clause 9 in TR 37.842. However a clear description on how to derive the interference signal level based on array antenna characteristics are missing. However, it is indicated in the text that the interference signal is created as the sum of all signals coupled through the array antenna. 

The TR is supposed to be put in change control soon. The FFS in the text related to manufacturer declarations is not relevant anymore, since the RF core TS and conformance test TS is now created.

A text proposal is attached at the end removing the FFS in sub-clause 8.2.5.3. 
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[Text proposal]
8.2.5.3
Intra AAS BS transmitter intermodulation
In an AAS BS there could be coupling effects occurring in the RDN and the antenna array, which potentially can generate reverse interferers and consequently unwanted emissions due to intermodulation. 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 wanted signal and the interfering signal in a corresponding test would thus be within the bandwidth of the same carriers. The wanted signal and the interfering signal would have the same waveform characteristics, but they would be non-coherent. The wanted signal for intra AAS BS transmitter intermodulation testing is the same as the one defined for co-location transmitter intermodulation.
The transmitter intermodulation emission level caused by intra AAS BS interfering signal shall not exceed the unwanted emission limits of the AAS BS operating band unwanted emission requirement and AAS ACLR requirement in the presence of the interference signal declared by the manufacturer as described below. 

The manufacturer shall 
declare: 

· Either 
a maximum interference signal level for testing equal to the maximum intra array leakage power for each TAB connector in the transceiver array boundary for each operating band supported by the AAS BS.

· Or the maximum interference signal level for testing equal to the leakage power 
of the TAB connector experiencing the most leakage power in the array to be applied for all TAB connectors.


The maximum leakage power at each TAB connector at the Transceiver Array Boundary is the sum of the co-channel leakage power coupled via the combined RDN and antenna array from all the other TAB connectors, but does not comprise power radiated from the antenna array and reflected back from the environment. All TAB connectors shall be transmitting at PRated,c,TABC.
[The end of text proposal]
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