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1 Introduction

It has been agreed to base the AAS emissions requirement on counting the number of AAS-ETAC transmitted by an AAS BS, assuming that this is representative of the requirement for non AAS-BS and setting the requirement to be at the same level.
The means to count the number of AAS-ETAC is not yet fully resolved, and some issues remain outstanding including how to deal with BS with multiple configurations and how to state the requirement in the specifications.

This paper summarises the remaining issues with proposals to deal with each one.
2 Discussion

How to disambiguate counting the number of AAS-ETAC

An AAS BS may transmit several Transmission Modes (TM) to different UEs it is serving (for example, a basestation could simultaneously serve Rel-8 UEs with TM4 and Rel 10+ UEs with TM9. In this case, it could transmit 4 CRS related AAS-ETAC and 8 CSI-RS/DM-RS related AAS-ETAC). The number of AAS-ETAC should not be counted as the sum of all AAS-ETAC for all TM, but rather as the number of AAS-ETAC needed for the TM that supports the maximum number of AAS-ETAC. 
Proposal 1: The number of AAS-ETAC for a particular BS configuration is counted as the number of AAS-ETAC required for supporting the Transmission Mode that has the highest number of transmit diversity or spatial multiplexing layers that is supported by the BS configuration.

Correction to AAS-ETAC formula

The following formula was previously adopted for calculating the number of AAS-ETAC:
(The number of transmission layers for spatial multiplexing) * 

(the number of transmission layers for transmit diversity if used or 1 if no transmit diversity is used)
However, on closer inspection [1] pointed out some deficiencies with the formula. Specifically, configuring spatial multiplexing or transmit diversity are mutually exclusive for an individual UE. Thus if the formula is evaluated for an individual UE, if spatial multiplexing is not configured then the formula evaluates to zero. If the total output of a basestation to all UEs is considered, then if no spatial multiplexing is configured the result is zero, or if for different UEs both spatial multiplexing and TX diversity are configured then the formula will evaluate as a product of a number of transmission layers for spatial multiplexing and for TX diversity. This could lead to the number of AAS-ETAC being up to 64.
Furthermore, the formula does not consider that the BS may be transmitting different numbers of layers to different UEs.

Proposal 2: The formula is replaced with the formulation in proposal 1.
With proposals 1 and 2, it is very important to take note of the words for a particular BS configuration. These words capture that if a BS concurrently supports e.g. TM4 with 2 CRS and TM8 with 8 CRS, then a non AAS BS would require 8 radios to transmit both of these TMs concurrently. The proposals are not intending to deal with the issue of how to set the emissions requirement in case the BS supports two separate configurations; one with 2 AAS-ETAC and another separate configuration with 8 AAS-ETAC. That issue should be decided separately.
How to count the number of AAS-ETAC for systems capable of cell splitting

There is a need to disambiguate how to set the requirement when the AAS is capable of splitting cells. 

As with emissions, it is our preference not to have a requirement that varies dependent on configuration for the reasons outlined in [2]. Unlike AAS-ETAC, the number of supported cells is in principle not limited. Furthermore, splitting cells can be seen as a new AAS functionality and should not be associated with increased emissions. Therefore we propose that the emissions limit for an AAS is based on the total number of AAS-ETACs in all cells considering the minimum number of cells that can be configured.

Proposal 3: The number of AAS-ETACs should be counted as the total across all cells considering the minimum number of cells that can be configured.
How to deal with mixed multicarrier or multiband capable radios

A robust method for dealing with mixtures of multiband and multicarrier radios is something that requires further consideration and is dealt with in a separate contribution [3]
How to deal with systems that have several configurations in general

An AAS may be capable of several configurations that support different numbers of AAS-ETAC. During the ad-hoc, there was discussion about how to handle systems with several configurations. Options include:

1. Allow the requirement to vary depending on the configuration

2. Assume that a non AAS would also support all configurations, and thus that the non AAS total emissions would correspond to those from the maximum configuration

3. Take the conservative approach of setting a requirement based on the configuration with the lowest number of AAS-ETAC

4. Align the 3GPP specifications with FCC guidelines by assuming the number of AAS-ETAC to be 1
Contribution [2] explains that proposal 1 is acceptable for configurations that require less than maximum RF capability, but not good if there are multiple configurations operating with all radios at full power, since the proposal would then lead to significantly increased testing complexity without any real design advantage. Option (1) can be adopted for configurations at less than maximum capability; however currently the specifications do not include requirements for systems operating at less than full capability, and so there is probably no need to write anything into the specifications.

Proposal 4: Allow the emissions level to depend on the configuration for configurations involving less than maximum RF capability. No need to write anything in the specifications or do any testing for these cases.
Option (4) for emissions breaks the principle of aligning the AAS emissions requirement to the emissions from a BS with similar MIMO functionality conforming to 36/37.104 and instead proposes to align the AAS requirement to the USA FCC guidelines. The current requirements framework is radio centric and not system centric, and the reason that it allows for emissions to scale up to 8 times is more because the specification is not designed to deal with arrays than that emissions have been studied and a decision made that 8 times scaling is acceptable. Some regulators such as FCC will consider emissions more carefully and setting a lax 3GPP requirement could lead to the 3GPP specifications loosing meaning. A means of dealing with any discrepancy could be to allow for scaling only in equipment intended for certain regions.
Options (2) and (3) put emphasis on either being conservative with the emissions level (option 2), or avoiding implementations being constrained by certain configurations with a low number of AAS-ETAC whilst justifying that a non AAS system would have the same number of radios (option 3). 

Proposal 5: Select a representative configuration and set a single emissions requirement for the AAS operating at maximum capability. 
How to write the requirement in the specifications

There has been some discussion as to whether the requirement should be stated as applicable per AAS ETAC, or applicable to either to total output from all transceivers or per transceiver. For the reasons outlined in [4], we propose that the requirement should be made applicable to the output from all transceivers or per transceiver.
Proposal 6: The emissions requirement is stated as #AAS-ETAC*36/37.104 limit applicable to the power sum of emissions from all transmitters, or can optionally be scaled to a per transceiver requirement.
3 Conclusion

Proposal 1: The number of AAS-ETAC for a particular BS configuration is counted as the number of AAS-ETAC required for supporting the Transmission Mode that has the highest number of transmit diversity or spatial multiplexing layers that is supported by the BS configuration.

Proposal 2: The formula is replaced with the formulation in proposal 1.
Proposal 3: The number of AAS-ETACs should be counted as the total across all cells considering the minimum number of cells that can be configured.
Proposal 4: Allow the emissions level to depend on the configuration for configurations involving less than maximum RF capability. No  need to write anything in the specifications or do any testing for these cases.
Proposal 5: Select a representative configuration and set a single emissions requirement for the AAS operating at maximum capability. 
Proposal 6: The emissions requirement is stated as #AAS-ETAC*36/37.104 limit applicable to the power sum of emissions from all transmitters, or can optionally be scaled to a per transceiver requirement.
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