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1.
Introduction
At last meeting (RAN4#70) we presented a contribution with proposals for radiated output power [1]. In Proposal 3 in this contribution we suggested to define for small base stations the radiated output power requirement as:
Proposal 3: EIRP Requirements should be decided for each Base station Class 

For wide area or medium range base station classes with directive antennas, radiated output power definition should be defined with an EIRP value.  Low directive antennas are generally more omni-directional and therefore should have requirements on the total radiated power (TRP) rather than EIRP. As such, local area base stations with low directive antennas should define total radiated power (TRP) for radiated TX power requirement.

This contribution will present the reasoning and analysis behind the proposal to use TRP for low directive AAS base stations.

2.
Discussion
From antenna theory we can find that Total Radiated Power (TRP) is related to EIRP as:
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, where 
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 is the cell-specific directivity in dBi. This shows that when the directivity is low or negligible, EIRP and TRP are identical. 
For small base stations (e.g. Local area) built in limited volume enclosures, limits the size of the antenna aperture and as a consequence the ability to generate array gain for frequency bands currently supported by UTRA and E-UTRA. Therefore it is natural to assume that the directivity is much lower for a local area base station compared with a wide area base station. Apart from that a local area base station may be designed deliberately to avoid directivity due to its deployment environment and deployment model. Therefore the cell-specific beams generated by a local area base station will be most certainty associated to the ability of each antenna element to generate cell coverage.   
For a local area base station dual polarized di-pole antenna elements are not suitable with respect to the expected volume of the enclosure. Instead other types of antennas will be used facilitating a compact design, such as PIFA, mono-pole element or other types. These types of element will most certainly have lower element gain. In some cases the gain can be negative. 
The strongest reason to specify TRP for local area base stations is that TRP opens up for several types of test facilities to be used. Testing EIRP for a low directivity will required a fine grid of test points for finding the main beam. A fine grid of test point will increase the number of measurements to be done with the DUT mounted in an antenna test range. For example if a reverberation chamber based method measuring TRP can be used, then the time can be reduced considerably. 
In Figure 2.1 the directivity for different base station classes used showed. At frequency band defined in Release 12 life span the directivity will be lower for small base stations (e.g Local Area) compared with large base stations (Wide Area). In the future if higher frequency bands are included new opportunities arises with highly directive antennas. 
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Figure 2.1 Coverage versus cell-specific directivity 

For wide area base stations the EIRP is defined to be used as base for minimum requirement for radiated output power. For medium range and local area base stations the directivity in general lower to create semi omni-directive coverage. From a measurement perspective it is difficult to measure EIRP when the directivity is low, therefore it is suggested to consider TRP as the figure of merit for radiated output power for low directive base stations. Since there are now clear threshold between low directive and directive antennas, it is suggested that the base station manufacturer declares if TRP or EIRP is used for local area stations. 
3.
Conclusion

It is clear that the relation between the coverage size associated to a certain base station and the directivity created by the antenna aperture. A large wide area base station will have cell-specific directivity in the region of 17 dBi, while a small local area base station will create omni-directive coverage where the directivity is typical a few dBi. 

Currently the directivity is not part of the base station classification; therefore it is suggested to let the manufacturer declare if the base station is capable of generating directive or non-directive cell-specific beam(s). Then based on the declaration of directivity or lack of directivity, an appropriate requirement type can be inferred.
Proposal:

For local area base stations the manufacture of the base station declares if the AAS base station has cell-specific directivity characteristics or not. If cell-specific beams with high directivity can be generated, then EIRP shall be used, otherwise TRP shall be used.
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