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Introduction
In RAN4#72 measurement results of coupling between a typical non-AAS BS antenna and an array element in an AAS antenna array were presented [2]. The differences between the AAS co-location scenarios and the non-AAS co-location scenario’s were discussed in [3].
This paper is a text proposal to capture the AAS requirements in the TR.
Transmitter intermodulation
Co-location intermodulation is due to coupling from a co-located BS to the BS under test. 
The interference level for the IMD requirement is set by 2 things:
1. The coupling between the 2 systems in dBc
2. The power level of the interfering signal (at source) in dBm
The interfering signal is defined in 36.104 §6.7.1 as follows:
	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal


 
In the AAS system the conducted transmitter intermodulation requirement is applied at the transmitter unit output on the transceiver unit array boundary. Hence there are some differences between this and the non-AAS system
Coupling
The measurements between the non-AAS antenna and the AAS array elements showed 2 things:
1. Coupling between the non-AAS antenna and the AAS array elements was <45dB
2. Coupling between polarisations in crossed polarised elements was ≈30dB
A non-AAS co-located system would hence have a coupling factor of 45dBc to an array element.

Reference signal
It is assumed that as the victim and the interfering BS are co-located then they are similar in nature and have the same transmitter power. Hence the interfering signal power level used is that of the victim BS.
In an AAS the transmitter units in the transceiver unit array are not necessarily equivalent to the total system power, as signals from many transmitter units add form the transmitted signal.
Hence the power of the transmitter unit in the transceiver array is not an indication of the co-located BS interference power in the same way as in the legacy system.
A better indication is to use the total transmitter power of the AAS system.
The total transmitter power will be the value used to define the BS classification (TR 37.842 §8.1.4)		
Examples
Applying the coupling loss values and the reference signal power level definitions to some different possible AAS implementations:
Ex1.
An AAS with large number of transceivers and a 1:1 ratio between transceiver units and array elements would suffer interference from a co-located system via 2 possible means;
1. Coupling from a non-AAS system which has equivalent output power to the AAS BS and 45dB coupling to the AAS array element.
2. A co-located AAS BS sharing the other polarisation of the array elements, which would have a reference power of the transceiver unit and 30dB coupling.
Ex2. 
A AAS with few transceivers where the RDN maps the transceiver unit output to the whole antenna array, in this case the coupling would be similar to the legacy case as its between 2 arrays, however the transceiver power would also be similar to the legacy case as it is supplying the entire array. So using transceiver unit power as a reference is valid.
These 2 examples can be seen to represent the extremes of AAS, the requirement should be implementation independent, however should be suitable for all possible implementations.

Summary
From the possible coupling means and reference power definitions there are 2 possible methods of defining the IMD interference level
1. Mean power level 45 dB below the mean power of the wanted signal total rated transmit power 
2. Mean power level 30 dB below the mean power of the wanted signal rated output power per transceiver unit.
As implementation varies and the number of transceivers varies then the dominant interference level may change as follows:
[image: ]
In order to ensure the requirement is valid for all AAS implementations it is proposed that the interference level for the AAS is defined as the higher of the 2 suggested methods.

	Interfering signal level
	The greater of:
Mean power level 45 dB below the total mean transmit power of the wanted signal 
Or
Mean power level 30 dB below the transceiver unit mean transmit power of the wanted signal 
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[bookmark: _Toc399164581][bookmark: _Toc382492326]8.1.5	Transmitter intermodulation
In non-AAS BS tThe transmitter inter-modulation requirement is to address the coexistence between the transmitter from one operator and the transmitter from another operator in case they are co-located with assumption that the coupling loss between them is 30dB. The requirement assumes that they transmit the same level of power, and the transmitted signals are adjacent to each other in the frequency domain. It is proposed to apply the existing non-AAS requirements specified at the antenna connector for non-AAS BS to each transmitter at AAS antenna connector for AAS BS. The wanted signal is the maximum output power of each transmitter and the interference signal power is [TBD].
The coupling loss between a non-AAS BS and a array element in an AAS antenna array is >45dB.
The interference level for the IMD requirement is dependent on both the coupling loss used between systems and the reference power used. The AAS BS may be implemented in a number of ways which may affect the coupling from a co-located system to the transmitter unit output as well as the appropriate reference power used. The 2 extreme cases being:
1. Mean power level 45 dB below the total mean transmit power of the wanted signal
2. Mean power level 30 dB below the transceiver unit mean transmit power of the wanted signal 
To ensure compliance the interfering signal level is the higher of these 2 cases;
	Interfering signal level
	The higher of:
Mean power level 45 dB below the total mean transmit power of the wanted signal.
and
Mean power level 30 dB below the transceiver unit mean transmit power of the wanted signal. 
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