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1 Introduction

During RAN4#72, scaling of unwanted emissions was discussed and a Way Forward was agreed in [1]:
1. The total unwanted emissions from an AAS BS shall be no higher than the total unwanted emissions from a non-AAS BS.

2. The minimum requirement shall be in the form of a power sum of the unwanted emissions of all transceivers defined for each AAS transceiver at the transceiver array boundary (TR37.842, sub-clause 4.3). Conformance can be demonstrated at:

a. Each AAS antenna connector at the transceiver array boundary by scaling the non-AAS requirement by -10log10(n), where n is the number of transmitters in the transceivers array in the AAS BS (i.e. number of AAS antenna connectors), or 

b. By adding the emissions power measured on each transceiver. 

3. Scaling of the minimum requirement by a factor N (i.e. +10 log10(N)) compared to the xx.104 per connector requirement is agreed, where the definition of N is FFS. 
There is still a need to decide on how the “total emissions from a non AAS BS” should be defined
2 Discussion

The Way Forward indicates that the total emissions from an AAS basestation should be the same as the emissions from a non AAS basestation. Typically, for current non AAS basestations the number of transmitter chains is equivalent to the number of RAN1 antenna ports that can be distinguished by a UE. Since emissions requirements are applicable per transmitter for a non AAS basestation, the total emissions is typically proportional to the total number of RAN1 antenna ports.

One approach to setting the emissions for an AAS basestation could be based on a declaration of the MIMO configuration possibilities for the AAS. This approach is termed “Declaration approach” in this document. There needs to be a single RF requirement for an AAS basestation design that does not depend on configuration. For basestations that are configurable with different MIMO schemes, a single value should be assumed for the number of RAN1 antenna ports that is assumed when calculating an emissions limit. We propose that the assumption should be based on the declared maximum configurable number of RAN1 antenna ports if the “Declaration approach” would be adopted.
Different AAS basestations may be configurable with different MIMO orders (i.e. different maximum configurable numbers of RAN1 antenna ports). A flexible means of setting AAS requirements would be to enable a vendor declaration of the maximum supported MIMO order, from which the emissions requirement could be calculated. Such a declaration would be labelled “Maximum MIMO order”, “Maximum configurable number of antenna ports” or something similar. Whilst we can support such an approach, the approach is likely to lead to somewhat more complex specifications and potentially complex discussions on how to define the parameter that is declared.
An alternative and simple approach is to make an assumption on the maximum number of antenna ports for equipment that might typically be deployed in today’s networks or networks in the immediate future. This assumption would set a fixed scaling factor, which would be applied to the current per transmitter requirements to set an upper limit on the emissions from all AAS basestations, regardless of capability and configuration that have a greater number of transceivers than the scaling factor. This approach is simple to implement as it only requires a fixed scaling factor to be written into the specifications. (For AAS basestations fewer transceivers than the scaling factor, the current per transmitter requirement could be applied).
The fixed scaling factor approach has the apparent disadvantage that it allows a greater emissions limit for AAS systems that have a lower configurable number of RAN1 antenna ports than physical transmitters. For example, a 20 transmitter cross polarized column (as studied during the co-existence simulations) configurable with a maximum of 2 MIMO layers would be allowed 4 times the current per connector requirement if the scaling factor would be 4.
Whilst this is a potential disadvantage of the scaling factor approach, it should be noted that the main goal, of setting a ceiling on AAS emissions would be achieved (and in fact, it could be said that the total emissions from AAS basestations would be no higher than those from non AAS basestations, in line with the WF). A similar scenario could arise with the “declaration” approach for basestations configured for a lower MIMO order than their maximum capability. The impact on any site of replacing a lower MIMO order with AAS would be exactly the same as would be encountered when upgrading from 2TX to 4TX MIMO.

Thus whilst the scaling factor approach has a disadvantage, the disadvantage is minor and the approach is still fit for the purpose of bounding AAS emissions.
3 Conclusion

Based on the above discussion, we propose that the total unwanted emissions for an AAS basestation with more than 4 transceivers should be based on current emissions scaled up with a factor of [6] dB. The emissions should be testable per transceiver such that their power does not exceed the allowed total, scaled by -10log(N). AAS basestations with fewer than 4 transceivers should meet current per transceiver requirements.
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