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1 Introduction
How to specify the maximum output power requirement for an AAS BS was discussed in the Study Item phase [1, 2] for feasibility study. This paper continues the discussion targeting at specifying the requirements 
The background regarding existing requirements is reviewed in this paper. To figure out the methodologies to specify the requirements, the following issues are discussed in this paper  
1) The reference point issues.

2) Output power for different BS classes.

3) Transformations from requirement point to test point.
2 Background

In current 3GPP specifications, the output power requirement for different BS classes (including single-RAT, MSR) is the same, as show in Table 1.
Table 1 BS rated output power (per antenna connector per carrier) in current specifications

	BS class
	PRAT

	Wide Area BS
	· (note)

	Medium Range BS
	   <  + 38 dBm

	Local Area BS
	<  + 24 dBm

	NOTE:
There is no upper limit for the rated output power of the Wide Area Base Station.


In current 3GPP specifications (TS 25.104/36.104/37.104), the output power is defined and measured at the antenna connector in the transmitter ON period. 

For Macro BS, 3GPP doesn’t define a specific upper limit generally except for some regional requirement for Band 34 and Band 41 in Japan.

For other lower power BS classes (Medium Range /Local Area BS), 3GPP has defined the upper limit on the rated output power, which is derived based on an assumed reference antenna to ensure system coexistence. Taking the Medium Range BS for example, 11 dBi antenna gain is assumed in coexistence study to obtain its output power. And the detailed evaluations can be found in TR25.951.
The AAS BS with a declared antenna which might be different from the assumed reference antenna shall have the same coexistence performance with legacy BS. 
Generally, an administration may choose to specify a maximum output power at the antenna connector or maximum EIRP/ERP for a base station. Safety requirements for radiated emissions may also impose requirements on Field strength. Take ECC and EU decisions for IMT bands as an example, many of the base station output power limits are defined in terms of EIRP, such as 2.1 GHz band [4], 2.6 GHz band [5] and the 800 MHz band [6]. 
3 Methodologies 
3.1 Issues related with reference point
During the AAS Study Item phase, two possible approaches to define reference point for AAS BS output power were proposed, and they are the boundary of transceiver array and far field. 
For AAS implementations without access to the transceiver array boundary for measurement, the output power can be only verified through field strength measurement. It is natural to define the requirement reference point as radiated requirements. Apparently we have to make the assumption here that the antenna gain itself cannot be measured separately for this kind of AAS BS.
For AAS implementation with access to the transceiver array boundary, the output power requirement can also be specified as radiated field strength but be also tested at the transceiver array boundary with an appropriate transformation. Since the antenna connector(s) are accessible for conducted test, the antenna characteristic required for transformation can be declared and measured.     

How the declare the antenna related parameters are questions to answer concerning the discussion above.

Another issue is power accuracy requirements. In current specifications, power accuracy is relative and no antenna gain assumption is involved. The test purpose is to verify the actual capability of the transmitter to feed an antenna and the accuracy of the maximum output power under normal (+/- 2dB) and extreme (+/- 2.5dB) conditions for all transmitters. 
If output power requirement is defined as EIRP for AAS BS, the output power accuracy shall take the antenna gain repeatability tolerance into account.
3.2 Requirements related with BS class
The output power requirements for BS classes other than Macro BS can be determined later based on the deployment scenarios and the results for legacy BS, leveraging the results for Macro AAS BS.
3.3 Questions on combined power or output power for individual transmitters

The existing requirements are specified per individual transmitter and per carrier.

The per-carrier approach can be inherited for AAS BS, whatever the requirements are radiated or conductive. 
The per-transmitter approach needs further careful consideration. In case of radiated requirements, it will need to decide whether the requirement is specified for group of transmitters or individual transmitter and how the existing requirements can be extended naturally.

Another critical question is how to configure all the transmitters. This is question for further consideration
3.4 Transformation from requirement point to test point
Generally, conducted output power and EIRP/ERP are linked by the antenna gain.  
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So, the transformation equation for output power requirement of AAS BS from requirement reference point to test point can be written as, 
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in which 
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 is the conducted output power defined at one carrier from the i-th transceiver, EIPR is the maximum EIRP requirement per transceiver per carrier defined for AAS BS, shown in Table 2 as an example, 
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 is the antenna gain of the i-th transceiver of AAS BS.
And the total conducted output power at the boundary of transceiver array can be specified as, 
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                         (Equation 2)
Again, Equation 2 shall be further considered for uncorrelated transmission and correlated transmission.
4 Conclusion
In this contribution, we present the questions to be resolved for output power requirement definition. 
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