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1 Introduction

During RAN4#72bis, the topic of emissions scaling was further discussed, however no conclusion or way forward was agreed. From previous agreements, the unwanted and spurious emissions should be upscaled by a factor N to make a total emissions level. The emissions requirement should then be met either by the sum of emissions from all radios being less than the total, or each individual radio fulfilling an emissions requirement equal to the total scaled by 10log(n), where n is the total number of transceivers.
2 Definition of N
During the discussion in RAN4#72bis, the general view was expressed that it would be preferable to be able to declare “N” in order to make the emissions from an AAS basestation the same as an “equivalent” legacy basestation. As pointed out during the discussion, there are a couple of drawbacks with this approach:

· It is likely that it will not always be clear what is meant by an “equivalent” legacy basestation to which the AAS should be equivalent. Future AAS basestations are likely to implement functionality for which there is no equivalent in legacy.

· The basis for declaring N may not be fully clear; if a transceiver/antenna array is simply declared as being able to support a maximal number of MIMO layers, the basis on which the maximum is stated is not obvious. If, for example an AAS would have 8 radios, but be operated with baseband software only capable of operating a maximum of 4 layers (but able to be upgraded in the future), the basis on which the capability of the hardware should be declared would need further thought. 

· Observation: There is a high likelihood that “declaring” N is pretty much the same thing as setting N equal to the number of radios with a maximum of 8, since in principle the highest MIMO capability is always the same as the number of antennas. This would lead to an emissions ceiling of 8 times the current limit
· Considering the two above points, the benefit of being able to declare N is questionable. If RAN4 is unable to easily reach consensus on a definition of N and basis on which to declare N, then the possibility of fixing a maximum ceiling on emissions should be considered more carefully.

As discussed in [1], setting a fixed maximum limit of 2, 4 or 8 times the current per transceiver limit on the maximum emissions of the AAS basestation (as an alternative to defining and declaring N) carries some minor disadvantages, but the impact of these disadvantages are comparable with the impact of the disadvantages associated with declaring N. The most significant disadvantage occurs if a basestation with 4 or 8 antennas would be built that would only ever be capable of doing 2 branch MIMO. However as discussed above the declaration of N approach is not likely to solve this issue as it is likely that N would be declared equal to the number of antennas.

If, despite these concerns there is still a consensus on declaring N, then in some manner, there is a need to relate the definition of N to the RAN1 definition of “antenna ports. For this purpose, it is useful to examine the RAN1 specifications for potential definitions. Some examples of definitions of a RAN1 “antenna port” in the RAN1 specifications are provided below:

36.211:

From section 6.2:

An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. There is one resource grid per antenna port. The set of antenna ports supported depends on the reference signal configuration in the cell:

-
Cell-specific reference signals support a configuration of one, two, or four antenna ports and are transmitted on antenna ports 
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-
MBSFN reference signals are transmitted on antenna port
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-
UE-specific reference signals associated with PDSCH are transmitted on antenna port(s) 
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-
Demodulation reference signals associated with EPDCCH are transmitted on one or several of 
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-
Positioning reference signals are transmitted on antenna port
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-
CSI reference signals support a configuration of one, two, four or eight antenna ports and are transmitted on antenna ports 
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Two antenna ports are said to be quasi co-located if the large-scale properties of the channel over which a symbol on one antenna port is conveyed can be inferred from the channel over which a symbol on the other antenna port is conveyed. The large-scale properties include one or more of delay spread, Doppler spread, Doppler shift, average gain, and average delay. 

From section 6.3:
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Figure 6.3-1: Overview of physical channel processing
This figure must be interpreted very carefully, since the “antenna ports” shown on the right hand side of the diagram are not antenna connectors in the RAN4 case. Each “antenna port” may be mapped to multiple physical antennas; in fact for transmission modes that use DM-RS, this is likely to be the case.
36.213:

Table 7.1.5-1 relates the transmission mode to the number of configurable antenna ports.

Apart from these instances, the term “antenna port” is used very frequently in 36.211, 36.212 and 36.213
The concept of a RAN1 antenna port is thus well known and is defined in the RAN1 specifications, and the number of RAN1 antenna ports supported for each transmission mode is countable. However the term is not defined in a “definitions” section and of course the term “antenna port” directly conflicts with RAN4 terminology, in which an antenna port could be misunderstood to be equivalent to an antenna connector. Furthermore, the RAN1 specifications are not explicit about the fact that the number of antenna ports and antenna connectors can differ, and implementation specific port to connector mappings may be applied, as shown in the figure below, in which Nap is the number of antenna ports as defined in the RAN1 specifications and Nr is the number of antenna connectors:
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3 Conclusion

· Declaring N is likely to lead in many cases to the declared N being equal to the number of physical antennas, with a ceiling of 8

· This is then equivalent to setting a maximum ceiling of min(#antennas, 8), without the need to define N

· The benefit from defining N such that it can be declared does not appear therefore to be very significant

· If N is to be defined such that it can be declared, then there is a need to define the number of RAN1 “antenna ports” supported by an implementation in the RAN4 specs

· Some definition text is available in the RAN1 specifications, but it may not be clear from an RAN4 point of view and is not easily referable.
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