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Introduction
Conducted UEM requirements for AAS have been discussed for several meeting cycles without conclusion. The discussion has been focused on following a principle of equivalency between MIMO branches and the number of antenna connectors in non-AAS base stations. This principle is examined in this paper.
Background
Transmitter requirements in TS36.104 specifications are prefaced with the following statement:
Unless otherwise stated, the requirements in clause 6 are expressed for a single transmitter antenna connector. In case of multi-carrier transmission with one or multiple transmitter antenna connectors, transmit diversity or MIMO transmission, the requirements apply for each transmitter antenna connector. 

An equivalent statement prefaces the transmitter requirements in TS 25.104.

This provision allows a base station employing two antenna connectors to emit twice the unwanted emissions of a base station employing a single antenna connector, a base station employing four antenna connectors to emit four times and so on. 
AAS base stations are assumed to have “many” antennas, and are therefore assumed to also have “many” transmitters.  A concern was voiced early in the AAS study item that applying the antenna-connector provision to AAS would allow the base station to emit many times the unwanted emissions of single-antenna base stations. 
As an attempt to create parity with non-AAS base stations, it was suggested [1] that a scaling factor can be derived from the number of MIMO layers supported in the AAS base station. The logic is that the non-AAS UEM requirement is related to the number of antenna connectors, and therefore to the number of supported MIMO layers. As AAS base stations are also likely to support MIMO, the number of supported MIMO layers was suggested as an appropriate scaling factor.

The main objection to the MIMO-based proposal is the number of MIMO layers which an AAS base station supports may not be the number of layers which the base station transmits in practice. For example, a manufacturer could declare that an implementation supports 8 layers to obtain the maximum UEM allowance even if that would be an atypical use case for the implementation. Thus, the unwanted emissions would be greater than an equivalent non-AAS base station transmitting at a rank lower than 8. A related objection is that the number of MIMO layers supported by an AAS implementation is really more a function of the baseband design than the RF design, and it is not obvious that a core RF characteristic should be specified based on a baseband capability.
A second objection [2] is that AAS base stations support use cases (e.g., cell-splitting) which have no equivalent to non-AAS base stations. The non-AAS base station case therefore provides no guidance in selecting a value of N which guarantees that AAS base station unwanted emissions are no greater than non-AAS base stations.
An alternate proposal for selecting N is to set N equal to the number of transmitters up to a limit [3]. This is essentially the same as the existing xx.104 practice while still respecting the concern about “many” transmitters. On the other hand, it still requires RAN4 to select a value of N.
Discussion

Although the non-AAS provision for multiple antenna connectors cites MIMO transmission as a factor in mapping the requirements to individual connectors, it is noted that other use cases (multi-carrier transmission, transmit diversity, etc.) are also deciding factors. These factors are also relevant for AAS implementations, as it is fair to expect multicarrier AAS implementations, AAS transmit-diversity applications and so on.

 Considering all of the factors which may contribute to design choices governing the number of antenna connectors, it is clear that counting antenna connectors is a practical solution to adjusting the unwanted emissions limits; it is difficult to enumerate all of the possible combinations of features in a base station, but counting antenna connectors is a straightforward task. In reviewing the progress towards selecting the scaling factor for AAS, it appears that logically joining the support for a particular set of features (MIMO, multicarrier) is no simpler to describe than it was for non-AAS base stations.
The proposal in [3] therefore seems to be a fair approach, provided that a reasonable value of N is selected.
Some comments regarding the choice of N:

1. Release-12 RAN1 specifications support MIMO ranks of 8 and lower. It is reasonable to expect some non-AAS implementations to expose 8 antenna connectors.

2. AAS products are relatively new to the industry. Thus, we may expect AAS products to support state-of-the-art features, including 8×8 MIMO.

3. Based on the above points, it seems reasonable that N should not exceed 8.

4. The actual number of MIMO layers transmitted depends on baseband configuration. An AAS implementation containing 8 or more transmitters can logically be configured to transmit 8 MIMO layers.
Based on these considerations, N = 8 is recommended.
Conclusions

This paper advocates selecting N as recommended by [3]. Specifically,
N = min( number of transmitters, 8 )
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