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1.
Introduction
At last meeting (RAN4#72bis) in Singapore a way-forward [1] was agreed. This way-forward proposes that RAN4 can find a way of capturing emission due to intra-system interference, based on declaration of antenna port-to-port isolation. Intra-system interference for AAS base stations have been discussed for a long time. A contribution [2] with a text proposal and historical background was presented at last meeting. A merged text proposal where co-location and intra-system was divided into two separate sections was agreed [3]. This contribution elaborates around a concept for capturing intra-system interference as part of transmitter intermodulation requirement, together with a text proposal for the TR 37.842 section 8.5.1.2.

2.
Discussion
The consequence of intra-system interference is similar to the consequence of strong co-location interference. In both cases the PA will start to generate emission at neighbouring frequencies. 
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Figure 2-1: Reverse intermodulation interference
For the co-location case the interference will be on other frequencies than the wanted signal and the interference signal level is set 30 dB below the wanted signal. However for intra-system interference as a consequence of strong mutual coupling between antenna elements in an AAS antenna array will expect interference at the same frequency as the wanted signal at a single carrier scenario or at different frequencies at multi carrier scenario. 
The text proposal holds following updates:

1. As a starting point the text in section 8.1.5.1 is changed to avoid misunderstanding. The last section of 8.1.5.1 is redundant since a new sub-section (8.1.5.2) was introduced handling intra-systems transmitter intermodulation. Therefore 8.1.5.1 is edited to only handle co-location related intermodulation.

2. In 8.1.5.2, the test “The reference wanted signal and the interference signal level are FFS” is removed.

3. From the proposals presented in corresponding contribution [10] modifications of the current transmitter intermodulation requirement is added.
It must be noted that this text proposal does not hold text about the emission limits and corresponding scaling factors. 
3.
Conclusion

Simulation results [4] and measurement result [5] shows that antenna port-to-port isolation within an AAS base station could be lower than 30 dB. 

As noted in [6, 7, 8], the amount of antenna port-to-port isolation will depend on the configuration and element separation of the array antenna. Simulation results [9] show also how emission caused by intra-system interference will depend on AAS array antenna port-to-port isolation.

The risk of increased IMD emissions when radiating should not be overlooked by RAN4. For the first generation of AAS coupling may be low enough for the effect not to be observed. However the potential existence of such effects should be documented in the TR, and the TS should have a clear scope relating to systems with low coupling. In future releases, the need (or lack thereof) can then be further addressed whilst the scope of what is understood in this release is clear.

Unlike non-AAS base stations transmitter intermodulation can be caused by intra system interference. This text proposal adds text to section 8.5.1.2 of TR 37.842, related to intra-system interference and how a requirement can be formulated. 
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[Text Proposal]
8.1.5
Transmitter intermodulation

In an AAS base station there are 2 types of transmitter intermodulation can exist.

1. Co-location transmitter intermodulation in which the interfering signal is from a co located BS, and this is analogous to the existing transmitter intermodulation requirement in xx.104.
2. Intra system transmitter intermodulation in which the interfering signal is from the other transmitters within the AAS.

8.1.5.1
Co-location Transmitter intermodulation
In Non-AAS BS the 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].


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.  


To capture intra-system emission where the antenna port-to-port isolation is less than 30 dB, a concept where the manufacturer declares the interference signal level as a power offset seen by the transmitter is introduced. The power offset Cn is declared by the manufacturer for n=1..N, where N is the total number of transmitters. 
The intra-array coupling declaration parameter should be the maximum total expected reverse signal experienced at a transmitter connector coming from other elements in the array, summed over all elements that are coupled or number of elements dominating in terms of coupling level.
In Table 8.1.5.2-1, the configuration of interfering signals for intra-system transmitter intermodulation requirement is collected.

Table 8.1.5.2-1: Interfering signals for intra-system transmitter intermodulation requirement

	Parameter
	Value

	Interfering signal type
	E-UTRA signal of channel bandwidth 5 MHz

	Interfering signal level
	Mean power level Cn dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from wanted signal centre frequency
	0 MHz


A worst case reverse signal level due to intra array coupling should be declared. This should by default apply to all transmitters, unless specific other declarations are made for some transmitters. It should be possible to declare reverse signal level lower than the worst case for specific transmitters that are not expected to experience worst case coupling.
[The end of text proposal]
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