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Introduction
In RAN4#72bis a section in the TR [1] was created to specify intra-AAS coupling requirements for the AAS BS.  Currently the definition of the reference wanted signal and the interference signal level are FFS.
There has been some discussion about how to define the levels in this requirement and basing the assumed coupling level on a manufacturer’s declaration highlighting the worst coupling factor between array elements in the antenna array.
However it has also been noted that in the antenna array there are a number of issues which need to be clarified to confirm that this method is appropriate:
1. Coupling occurs from more than 1 element, in a linear array an element may have up to 6 neighbouring elements
2. Not all elements will experience worst case coupling.
3. All elements may not have equal power capability, i.e. in the case of a tapered beam profile the central elements would have greater power than the outer elements.
The discussion paper [2] made some definitions of coupling terms and investigated how different coupling between elements effected the total IMD performance of the system.
The important coupling is the total coupling between the transmitter unit ports at the transceiver array boundary when connected to the RDN and the antenna array. 
[image: ]Figure 1. General AAS Radio Architecture
If the RDN is 1:1 then this is simplified to the coupling between the array elements, this example is used here.  For the purposes of this discussion the following definitions are used:

Element to element coupling factor ,, – the coupling between any 2 elements (n and m), looking towards the RDN/Antenna array at the transceiver array boundary.
Array element coupling factor -  sum of the element to element coupling factors between the array element and every other element, ), looking towards the RDN/Antenna array at the transceiver array boundary.


	, 
Where N is the number of elements in array (or number of RDN ports)
Using the array defined in [1].
[image: ]
Figure 2. Types of element with respect to number of neighbours
A coupling model was developed and this was applied to a 3rd order distortion in at each victim element. The power sum of the IMD products from each transmitter element was then generated to assess the performance.
It was found that: 
1) The array element coupling factor for each element is considerably greater than the worst case element to element coupling factor. In the example shown the worse case element to element coupling factor is 30dB but the average array element coupling factor is 20.7dB.
2) If it is assumed that all transmitter units are of equal power, that coupled signals to each element add with a power sum, and that the resulting IMD products also add with a power sum. Then it is sufficient to calculate the average array element coupling factor for the RDN/Antenna array and apply this each transmitter unit  rather than using the worst case array element coupling factor. Or use different array element coupling factor for different transmitter unit locations.
3) A simplified version of a non-equal power system was investigated and it showed that the equivalence no longer held. 
Whilst there are advantages in having a single interference level which can be applied to all transceiver units, it requires the assumption that all transceiver units are of equal power. In some cases this may be an acceptable method to show compliance but in others it may be preferable to have different interference levels for different transceiver unit locations.
As it is envisaged that the coupling factors of the array will be known by the manufacturers and can be identified by way of declaration. It can be left to the manufacturer to declare the array element coupling factor/ or reverse interference level in a method which guarantees that the system will meet the Unwanted emissions requirements.
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[bookmark: _Toc402361387]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 signal is the wanted signal at the maximum conducted output power at the transceiver array boundary.
The interfering signal level has a mean power level XdB below the mean power of the wanted signal.
X is defined by manufacturer’s declaration. It may be a single figure common to all transceiver units or a different figure for each depending on the design of the RDN and the antenna array. The declaration of X shall ensure that the system meets the unwanted emissions limits in §8.1.
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