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1 Introduction
In RAN4#73, the WF was agreed on the intra-system transmitter IMD requirement [1]. In [1], the coupling powers from other antenna elements are taken into account as the interferer generating transmitter IMD. This contribution discussion on the need to consider not only the coupling power in the antenna array but the reflection power caused by impedance mismatching between a TXU and an array element as the reverse interferers to generate the intra-system transmitter IMD for AAS BS.
2 Discussion
Way forward in RAN4#73
The followings are the text agreed in RAN4#73 [1].

“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.”
In the earlier discussions, it has been recognized that the coupling powers in the antenna array is the dominant factor to generate the intra-system transmitter IMD. However, it should be considered that other factors can generate reverse interferers in AAS BS. For example, the reflection power by the impedance mismatching between a TXU and an antenna element can generate the reverse power and cause the intra-system transmitter IMD. The interferers with less power level than others may be negligible but it is important to verify the interference power level by each factor. The following subsection shows the results from numerical analysis related to the reverse power levels.
Observation 1; The reflection power by the impedance mismatching between a TXU and an antenna element can generate the reverse power and cause the intra-system transmitter IMD.
Numerous analysis
Fig.1 shows the simulation model for calculating the coupling and the reflection power levels. The model shown in Fig.1 is an example and a simple structure for the calculation. Two antenna elements (patch1 and patch2) are deployed with the space of 0.6 wave length. Here, port1 and port2 are antenna input ports and each port is matched to the input impedance of the connected patch antenna. 
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Fig1. Simulation model for two antenna array
 Fig.2 shows the simulation results on S parameters related to the port 1. S11 indicates the reflection coefficient that means the ratio of the reflected power from patch 1 to the incident power to patch 1. About -20 dB of S11 is obtained S12 indicates the port-to-port isolation and is calculated as below -30 dB around the design frequency of 2.45 GHz. It is verified that the interferer power by the reflection is about 10 dB higher than the interferer power by the coupling from simulation. On the other hand, the reflection and the coupling powers depend on the configuration of antenna array. Definitely, the interferer power by the reflection is possible to be higher than the interferer power by the coupling. Therefore, if RAN4 considers the coupling power that is equivalent to the port-to-port isolation as the interferer generating intra-system transmitter IMD, the reflection power should be considered as well.
Observation2; The interferer power by the reflection is possible to be higher than the interferer power by the coupling.
Conclusion; If RAN4 considers the coupling power equivalent to the port-to-port isolation as the interferer generating intra-system transmitter IMD, the reflection power should be considered as well.
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Fig 2. Simulation results of reflection and isolation characteristics
3 Conclusion
 This contribution discusses and proposes the interferer generating intra-system transmitter IMD. Following observations and proposals are obtained.  
Observation 1; The reflection power by the impedance mismatching between a TXU and an antenna element can generate the reverse power and cause the intra-system transmitter IMD.

Observation2; The interferer power by the reflection is possible to be higher than the interferer power by the coupling.
Conclusion; If RAN4 considers the coupling power equivalent to the port-to-port isolation as the interferer generating intra-system transmitter IMD, the reflection power should be considered as well.
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