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1 Introduction

During previous RAN4 meetings, the means for setting conducted emissions requirements for AAS has been discussed. In the current specifications, the emissions requirements are specified per connector. However for AAS systems, this approach is unsatisfactory since it leads to a potentially unbounded total emissions level.
This paper discusses a means for setting AAS requirements in such a manner that the total emissions level is equivalent to that which might be expected from a legacy basestation. The approach relies on declaring what type of legacy basestation is “equivalent” to the AAS basestation. As it may prove difficult to agree on a good basis for declaring an “equivalent” legacy basestation, a simplified approach is also discussed.

Scaling should be performed for both unwanted and spurious emissions. In principle, the requirement can and should be specified and testable per AAS antenna connector. However for large arrays measurement may prove impractical and some further work on measurement procedures and accuracy may be required in the future.
2 Unwanted and Spurious emissions scaling
Conducted emissions requirements are specified per AAS antenna connector. The emissions power at the connector is an upper bound on the total radiated emissions. Since the total radiated emissions power cannot exceed the sum of the emissions of each transceiver, the emissions level of each transceiver should be summed. Although partially correlated emissions have the potential to add coherently in some directions, simulation studies have demonstrated that it is the total power and not the directional power that is of significance in influencing co-existence.

Unwanted and spurious emissions are specified with a corresponding measurement bandwidth in the core specifications. It can be assumed that if the total emissions from all transceivers would be measured, then emissions components that fall within the measurement bandwidth would add power-wise. Emissions components that do not fall within the measurement bandwidth can be assumed not to contribute to a total emissions during the same measurement.
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We propose that the definition of the emissions requirements for AAS should be broken into 2 stages:

· Specify the total allowable emissions level for the array

· Specify how the total emissions level is mapped to a per AAS connector emissions level

It should be possible to verify the emissions by means of verifying the emissions level at each connector. However where there are a large number of AAS connectors, the scaled emissions requirement may become very low, implying an unfeasible measurement or a high measurement uncertainty. To cover for such cases, it should equally be possible to verify the total emissions. Means for verification of the total emissions may need further discussion in RAN4 in the future; in release 12 the core specification should allow for both possibilities.
If the principle of the current specifications, of defining the requirement per connector would be followed for AAS, then the total emissions would grow with the number of transceivers and not be bounded. A sensible requirement is that an AAS systems total emissions does not exceed the total emissions from a non AAS basestation. 

With today’s basestations, the number of antenna connectors is typically related to the number of supported MIMO layers. A potential means to set a requirement on the total emissions for the AAS basestation is to calculate the total emissions that would arise from a legacy basestation supporting the same MIMO scheme as the AAS basestation. Thus, for example if the AAS basestation would support 4 MIMO layers, it would be reasonable to assume that a legacy basestation would have 4 antenna connectors and the total AAS emissions requirement would be four times the per connector requirement.
Such an approach is possible with the current specifications, however specifying a clear means to declare an equivalent legacy basestation for an AAS may prove difficult. Furthermore, the concept of an “equivalent legacy basestation” may in the future be impossible to define for more advanced AAS systems.
A simpler alternative is to define an assumed fixed number N by which the legacy requirement should be scaled. The total AAS emissions requirement is then defined as
For (Number of AAS antenna connectors < N)


Total AAS emissions = Legacy per connector requirement * (Number of AAS antenna connectors)

For (Number of AAS antenna connectors >=N)


Total AAS emissions = Legacy per connector requirement * N

If this method is used to set requirements, then N must be fixed in the specifications, and should relate to the largest deployed MIMO systems today. A reasonable number to assume for N is either 2 or 4.

The total emissions requirement must then be scaled to a per connector requirement. If the transceivers have equal power, then the requirement can be scaled by 10log(N). Otherwise, the scaling can take into account the relative power of each transceiver:
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In the above equation, R is the total emissions requirement, Ri is the requirement on a transceiver i, Pi is the transmission power of a transceiver i and N is the number of transceivers.
3 Other conducted requirements
Apart from emissions related requirements, other types of transmit requirements include power dynamics, modulation quality, frequency error, time alignment error, occupied bandwidth etc. These requirements do not need scaling according to the number of transceivers.

Receive requirements relating to emissions (Receiver spurious emissions for example) will require scaling, and it is proposed that the scaling for such requirements is carrier out on the same basis as for transmit requirements.

The requirement for conducted receiver reference sensitivity may need further consideration. The reference sensitivity requirement should be applied to each receiver, as is done in the current specifications. In the current specifications, each receiver must meet the reference sensitivity level. If there is receive diversity, the sensitivity after combining increases.
It is conceivable that AAS systems in the future may incorporate a much higher degree of receive diversity than is the case with today’s basestations, whilst at the same time aiming to meet other constraints on volume and cost. With a large number of combined receive paths, keeping with the current requirement level per transceiver could lead to an excessively small effective sensitivity, and the need to meet such a sensitivity could constrain design options for meeting other targets.
It is, however not trivial to derive a method for scaling the sensitivity according to the number of transceivers. The combined sensitivity would obviously depend on the combining method. Even with Maximum Ratio Combining, it is unlikely that for a large number of transceivers the individual per transceiver sensitivity could scale with 10log(N).
4 Conclusion

For scaling the emissions requirement in AAS to the number of AAS antenna connectors:
(1) Scale up the current per connector requirement by min(#AAS antenna connectors, [2,4])
(2) Scale down the total requirement according to the number of AAS connectors by 10log(N), or taking into account the relative power of each transceiver
The same procedure should be applied for both unwanted and spurious emissions. Emissions that fall within the measurement bandwidth are power additive.
Some further consideration should be made on how to scale the reference sensitivity requirement if there exist a large number of receiver chains (i.e. high order RX diversity)
5 References

[1] Ericsson, “On conducted requirements”, R4-143332, RAN4#71, May 2014

1/4


[image: image1]_1461139073.unknown

