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1 Introduction

The topic of scaling of conducted requirements was not formally addressed at RAN4#70, although the topic was discussed offline. In general, some of the conducted requirements will potentially require scaling depending on the declared number and configuration of transceivers, whereas other requirements will remain directly applicable independently of the number of transceivers. Document [1], submitted to RAN4#70 presents a generic approach for considering how conducted requirements can be related to cell specific beams and scaled, and document [2] discusses how to apply the approach for some specific requirements. These documents have been resubmitted to this meeting for information. 
Apart from the approach described in [1], other proposals have been discussed offline during RAN4#70. In this document, we discuss our understanding of these proposals and how they relate to the current 3GPP and regulatory requirements.
2 Scaling of conducted requirements
In the following discussion, we focus in particular on emissions requirements; these are an example of a requirement that may need scaling according to the declared number and configuration of transceivers.

Option 1:

According to option 1, the current per antenna connector emissions requirements are applied directly to each AAS transceiver. Thus no scaling of the current requirements in order to obtain per transceiver requirements is done. However, it is also proposed to restrict the number of transceivers in the AAS basestation to a maximum of 8. This means of setting emissions requirements is somewhat aligned with the current 3GPP specifications, which allow for 8 TX MIMO in LTE with requirements applicable per antenna connector.

This method is not scalable beyond a few transceivers, since it is to be expected that the emissions EIRP will directly increase in proportion to the number of transceivers

Option 2:

Option 2 is outlined in [1]. The current per antenna connector emissions requirements per legacy basestation are applied to groups of transceivers that generate cell specific beams. The current 104 requirement that is applied per group of transceivers is then scaled down to a per transceiver requirement, or alternatively the requirement is set such that the sum of emissions for each transceiver group is equal to the current 104 requirement.
This would imply that, for example, if a cross polarized column is used to generate two cell specific beams; one for each polarization, and for each beam multiple transceivers are used to do beamforming, then the transceivers would be split into two groups, with each group relating to a polarization and the sum of emissions in each group would be required to meet the .104 requirement.

Option 2 is aligned with the current 3GPP xx.104 requirement methodology, since the emissions is set per MIMO beam. It should be noted that 8TX LTE MIMO would be a special case of option 2 which is equivalent to option 1, however unlike option 1, option 2 scales beyond this special case such that it can be applied to larger transceiver arrays

Option 3:

In option 3, the total number of transceivers in the AAS basestation, N is counted. The current antenna connector requirement is either met by the power sum of the output power of each of the transceivers, or each individual transceiver meets a requirement scaled by 10log(N) + potentially 3dB in order to relate transceiver requirements to polarisations.
Option 3 is a differing approach to setting requirements to that currently used in the 3GPP specifications. It is broadly aligned with the FCC methodology for scaling conducted requirements. It is however not clear how well the approach aligns with other regulatory approaches.
In order to select one of these approaches, two fundamental questions should be addressed:
· Is there a need to restrict the implementation in some way in release 12 (e.g. by the maximum number of transceivers) ?

· Should the 3GPP requirements align towards the conducted requirements for legacy basestations, or towards FCC (and possibly some other regulators) ?

In the case of options (2) and (3), a further question to consider is whether the scaling should be considered as part of the core requirement, or whether it should be considered as a means of interpreting the core requirement in order to derive conformance test levels.
3 Cross transceiver coupling and its impact on emissions
It is likely that future AAS basestations will be optimized for size. Size is constrained by a number of factors such as the number of transceivers, cooling etc. However achieving 30dB isolation between transceivers also drives size and it is not clear that size optimized AAS basestations will always be able to maintain the 30dB

Previous contributions [1,2] have discussed the potential impact of reduced isolation on emissions. Cross coupling can lead to a level of radiated total emissions that is higher than that measured when doing the current set of conducted tests. 

The current conducted requirements were designed for cross coupling between co-located antennas and do not consider cross coupling beyond the 30dB reverse intermodulation test. As discussed in [2], for AAS systems the coupling arises not from co-locating antennas, but from closely spaced elements in an array and the potential for cross coupling is much larger.
Thus, either a constraint on the minimum size of AAS basestations within the release 12 timescale needs to be captured or a stricter reverse intermodulation test is required, or an additional radiated requirement for emissions is required. Preferably, the issue should be solved in release 12 to avoid uncertainties in the likely radiated emissions levels for AAS systems.

4 Conclusion

We propose that requirements should be scaled in the AAS specifications, since there is the potential for AAS systems to have larger numbers of transceivers than todays MIMO systems. How conducted requirements should be scaled depends on whether the requirements are related to cell specific beams (in a 3GPP manner) or to total emissions. We believe that either approach could be acceptable.
Proposal 1: Scale conducted requirements, either by relating transceivers to cell specific beams or scaling by 10log(N)+3dB

The AAS WI needs to properly consider cross coupling in a size optimized array and it would be preferable to avoid a situation in which the 3GPP conducted emissions tests underestimate the actual emissions level when radiating due to cross coupling effects

Proposal 2: Consider how to ensure that cross coupling effects are not causing the conducted requirements to underestimate emissions.
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