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1 Introduction

In previous meetings it has been agreed that the conducted TX power accuracy requirement will be set per transceiver and text in the TR has been approved capturing most parts of the conducted power requirement. However, in addition to the accuracy requirement itself, the specification should contain details on a limit for the TX power for local area and medium range basestations.

During RAN4#76 and before, further discussion has taken place on how to set the conducted power limit for medium range and local area AAS BS and on the basis for BS classification.
Currently, in 36/37.104 the power limits are set as follows:

	BS class
	PRAT

	Wide Area BS
	· (note)


	Medium Range BS
	<  + 38 dBm

	Local Area BS
	<  + 24 dBm


This document discusses solutions for AAS
2 On the relationship between BS class and requirements
A basestation class is a vendor declaration. The vendor declares the class according to the intended usage of the basestation. Depending on the declared BS class, some requirements differ; e.g. for some BS classes there is a limit on the total transmit power and the reference sensitivity requirement differs.
A concept known as “Minimum Coupling Loss” (MCL) has been developed as a tool for setting requirements. MCL as an agreed simulation assumption that relates to the expected closest UE to basestation distance for the class. MCL is not a requirement itself, nor is it a measurable parameter, nor is it expected that the minimum coupling loss experienced by a deployed basestation will be exactly equal to MCL. MCL is used as a model for simulating and deriving other requirements, such as sensitivity.

It is important to note that a single BS class is declared for a BS. The BS class does not depend on fulfilling certain requirements; rather the requirements that are applicable for a BS depend on the class that has been declared.

Specifically, for transmit power, it is the case that a basestation declared as medium range or local area has an additional requirement that it must not be declared to transmit more than 38 or 24dB per connector and carrier. If the basestation would transmit more than the limit, it would have failed type approval.

Although it is often said in RAN4 that “BS class is based on TX power”, this phrase is strictly speaking not correct; in fact a correct statement would be the other way around “Maximum rated TX power depends on the declared BS class”.

A further thing to note is that the limit is on the maximum rated power. The basestation can be operated with less than maximum rated power or fewer transmitters. Crucially, the BS class is a property of the BS declared once by the manufacturer in order to select a single set of requirements, and operating with lower power would never somehow change the BS class.
3 Maximum declared power for medium range and local area AAS
Bearing in mind the observations of section 2, this section considers how the maximum power limit should be set for AAS.
It is interesting to note that the maximum TX power limit is in some sense very similar to the UEM limit. Of course, the levels differ by a very large amount, since TX power relates to wanted emissions (hence the limit is positive dBm) and UEM unwanted emissions (which should be small in nature, hence the limit is negative dBm). However in principle both are power limits, which are currently defined at the antenna connector.
It therefore makes sense to apply the same principle for scaling of the TX power limit as for the UEM. [1] explains our preference for using min(#active transmitters, 8). In the case of the TX power limit, restricting the total allowable power to max(#active transmitters, 8) * xx.104 limit gives equivalence to the current specifications. Setting a ceiling on the power with respect to the number of transmitters also seems reasonable; a ceiling of 8 allows for a total TX power of 44dBm for a medium range basestation; even this level is pretty high and allowing for higher total power than 44dBm whilst still enabling compliance with medium range based requirements rather than wide area would seem unreasonable.
For UEM, it has been agree to specify the requirement as applicable (but scaled by 10log(Ntransceivers) to individual transceivers or as an alternative, with a small deviation such that the sum of emissions over active transmitters is compared to an emissions limit. For emissions, the deviation is justified by the observation that the spatial distribution of emissions does not impact coexistence, and thus the parameter of important for emissions is pure power addition.

A similar small summation approach could be considered for wanted power (Note that in this case, the limit is on declared power, so there is no measurement; the summation is of declared values). However during the discussion at RAN4#76, concern was raised that setting a limit on the total power from all transceivers could give rise to some situations in which some transmitters could operate with much higher rated power than in today’s specification, whilst others operate with much lower power. If, for alignment to regulatory considerations there is a need to restrict the power per individual transmitter, then this could be achieved by specifying that each transmitter be declared to have a maximum rated power per transmitter of:

Power per transmitter <= Min(#active transmitters, 8) * xx.104 limit / (#active transmitters)

It is important to note that the rated carrier power limit is not a requirement that is subject to testing (power accuracy is subject to testing). Furthermore, the specification does not limit the implementations to always transmitting at the total power limit; applications are free to use less than the total limit for some transceivers if tapering is used. Unlike the case for UEM, this requirement is not measured and so setting the limit as a summation does not offer extra degrees of freedom in implementation. Setting the total allowed power per transmitter in this way aligns well with the current specification and would not strongly limit implementations, and so could be a good option.

We also note that there is a need to at least define and test the accuracy of a declaration of the individual radiated power per transceiver. This is necessary in order to guarantee a reference TX power level for conformance testing of UEM [2]. Since the rated power per transmitter needs to be declared anyhow and setting a limit on maximum TX power per transmitter can align better to regulatory considerations and does not restrict implementation of tapering, setting the maximum conducted power per carrier limit to be per transmitter only could be straightforward for the specifications and in that sense preferable.

4 Conclusion

The concept of rated power per transmitter needs to be defined for the conducted power accuracy requirement. It is proposed to set the limit on TX power for medium range and local area BS class based on the power per transmitter, but with a ceiling on the maximum power.
Rated carrier power per transmitter <= Min(#active transmitters, 8) * xx.104 limit / (#active transmitters)
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