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1 Introduction

During previous discussions on AAS emissions, consideration has been paid to how to handle AAS arrays that are capable to be reconfigured such that they transmit differing numbers of AAS-ETAC in each configuration. 
It has been agreed previously that the requirements for emissions on AAS should be set in such a manner that emissions from AAS basestations should not exceed those of non AAS basestations. Unfortunately, it is not fully clear what “non AAS basestations” refers to exactly, and there are at least two interpretations of what might be meant:

· A non AAS basestation may be a basestation that as a maximum can transmit the same number of AAS-ETACs as the current AAS configuration (even if the AAS basestation is capable to be reconfigured to transmit more AAS-ETAC than the current configuration).

· In this case, there is a different “equivalent non AAS basestation” for each AAS BS configuration

· A non AAS basestation may be a basestation that is capable of the same maximum number of AAS-ETAC as the AAS basestation is capable of

· In this case, it is assumed that both the non AAS basestation and the AAS basestation are “configurable”

Separately, it has been agreed to assume that for non AAS BS, the number of transmitters is the same as the number of AAS-ETAC. For both of the above options, since up to 8 AAS-ETAC can be configured in the current specifications, the emissions may be up to 8 times those specified in 36/37.104. 

If the first option would be assumed for setting AAS requirements, then there arises a further question as to which AAS configuration (and corresponding non AAS BS) should be assumed for setting the requirements; three options exist; the configuration that leads to the most stringent requirement, the configuration that leads to the least stringent requirement or that the requirement on the AAS BS changes for each configuration. 
(Such a question does not arise for the second option, which takes the view that both non AAS and AAS operate with a number of radios which is the same as the maximum number of AAS-ETAC over all configurations.)

In some sense, a requirement that varies according to the configuration seems at surface level to provide the most attractive solution. However setting the requirement in this manner would lead to a need for extensive testing with little real benefit. This paper outlines the concern with setting a requirement that varies with configuration in scenarios in which the AAS BS is operating with all radios activated and transmitting at maximum power.
2 Configurations at less than maximum capability
To consider the impacts of a variable requirement, it is worthwhile to differentiate configurations for which the AAS operates at maximum capability and those for which the AAS is operating at less than maximum capability.

In this context, maximum capability refers to the RF capability; i.e. operating at maximum capability means that all transmitters are switched on and transmitting at maximum power, whilst operating at less than maximum capability implies that either some radios are deactivated and/or some radios are operating at less than maximum rated power.

Figure 1 depicts a scenario in which an AAS BS has 3 configurations with 8, 4 and 2 AAS-ETAC. For 4 and 2 AAS-ETAC transmission, some of the transmitters are deactivated.
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Figure 1: Deactivation of AAS-ETAC associated with deactivation of transmitters
In this situation, the configurations with 4 or 2 AAS-ETAC are operating at less than full RF capability. According to current practice on test coverage, scenarios with less than full capability do not need to be subjected to testing. In this scenario, the requirement could reduce with the number of AAS-ETAC but does not need to be tested.

An alternative scenario is one in which there are again 3 configurations with 8, 4 and 2 AAS-ETAC. In this case, the configurations with 4 and 2 AAS-ETAC operate with all transmitters active, but transmitting with reduced power. 


[image: image2]
Figure 2: Deactivation of AAS-ETAC associated with decreasing output power of the transmitters
Also this scenario is one in which the AAS is operating at less than it’s maximum RF capability, and the same considerations apply; the requirement in this case could reduce with the reducing number of AAS-ETAC and does not need to be tested.

3 Configurations at maximum capability
Figure 3 depicts an AAS system in which there are 3 configurations with 8, 4 and 2 AAS-ETAC respectively. However unlike the scenarios in the previous section, in all cases all transmitters are active and transmit at maximum power.
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Figure 3: AAS-ETAC number is not linked with radio activation and output power
In this scenario, all configurations operate with maximum RF capability and therefore testing should be performed. Thus, emissions testing is performed 3 times. It should be noted that a basestation baseband structure can in principle be built up with many more options for configuration 
It has been proposed that the emissions requirement should be set such that the total emissions requirement varies depending on the number of AAS-ETAC. The total requirement would then be twice 36/37.104 for the 2 AAS-ETAC configuration, four times for the 4 AAS-ETAC configuration and eight times for the 8 AAS-ETAC configuration.
Setting the requirement in this manner gives the basestation developer some freedom to operate the radios in a different manner depending on the configuration. Since all of the radios are transmitting at full power, to take advantage of the varying requirement, the designer may change aspects of the radio behavior, e.g. filtering or linearity behavior of the PA depending on the configuration. (Other changes in the RF architecture may also be possible, however here for the purpose or brevity only filtering and linearity are considered).
Figure 4 shows a potential implementation. The system achieves different emissions levels by switching between three linearization algorithms and/or 3 filters, depending on the configuration. A logical block interprets the current configuration and applies the appropriate configuration.

It is important to note that such an architecture is highly unlikely to be built in practice. The architecture must include multiple types of filter/linearization instead of just one and the switching mechanism. Such an architecture is likely to simply add cost in one form or another to the implementation. More likely is that the developer will develop a single radio architecture that can deal with the most stringent configuration.

However from a requirements perspective, setting a requirement differently for each configuration of AAS-ETAC implies that radios architectures that can change the emissions level are possible and must be tested. If RAN4 would take the view that variable emission architectures are unlikely, then the proper thing to do would be to set a single requirement value that products should be designed to meet.

Figure 4 depicts the operation of the radio, dependent on the configuration. It has been proposed that testing could simply be based on testing the configurations with the highest and the lowest number of AAS-ETAC. However as depicted in figure 4, testing only those two configurations would not test all of the filter/linearization designs that would need to be included in the radio, and it would also not test that the functionality of the logical block that decides on the emissions level based on the configuration is correct. (Correct functioning of this logic would be critical to operation, as incorrect operation could lead to inappropriately large emissions being configured in the radio).
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Figure 4: Architecture that can take advantage of a variable requirement based on AAS-ETAC number
Testing of emissions is not a straightforward and low cost activity. Full testing of all emissions including spurious emissions is time consuming, and multiplying up the testing time would come at a significant cost. If the requirement would be allowed to vary per configuration, then complete emissions testing for all possible configurations would be needed. Furthermore, any new baseband configurations applied in the future would require a new set of emissions testing for the RF. At the same time, there does not seem to be any obvious advantage of setting a variable requirement if it is assumed that radio architectures that would change their emissions level would be more costly than ones which would meet the most stringent emissions. Therefore, having a varying emissions level simply adds significant test complexity without any obvious advantage.
4 Conclusion

For radio configurations that are less than the maximum capability, an emissions level that scales with the number of AAS-ETAC could be considered; these configurations would not need to be tested.

For configurations at maximum capability, setting a variable emissions requirement gives some flexibility to design a complex RF that can have different emissions levels whilst transmitting at full power. Such a complex RF would, however most likely be more costly (in terms of money, energy, volume etc.) than a simple design that would meet the most stringent requirement. At the same time, setting a requirement that varies with configuration would require extensive emissions testing for all configurations, which would be time consuming and costly.

Therefore, it is strongly recommended to set a single emissions level that is applicable to the product when operating at full RF capability, regardless of baseband configuration. It is appreciated that some companies might take the view that the second option described in section 1 could be the correct way to interpret the agreement to achieve similar emissions as non AAS, and further discussion is encouraged as to what the single value should be.

Proposal 1: Set a single emissions requirement for an AAS BS operating at maximum RF capability that is independent of baseband operation

Option 1: Different emissions levels for AAS BS configurations that involve less than maximum RF capability could be considered.
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