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1.  Introduction
In the last meeting, a way forward [1] was approved. In the way forward, RF requirements are one of important study contents first. We think that except of RF requirements in existing 3GPP specification, some antenna requirements should be included.
2.  Discussion
The architecture of AAS BS and that of legacy BS systems are different. In AAS, transceivers and antennas are integrated in one package, and the array performance will be controlled by baseband processor directly. So antenna requirements are a part of the BS systems and should be added to 3GPP specification. We think that at least the following antenna requirements should be included:
· Equivalent isotropic radiated power (EIRP): It is the amount of power that an isotropic antenna would emit to produce the peak power density observed in the direction of maximum antenna gain.

· Polarization: In a given direction from the antenna, the polarization of the wave transmitted by the antenna
· Gain: The ratio of the radiation intensity, in a given direction, to the radiation intensity that would be obtained if the power accepted by the antenna were radiated isotropically.
· Half-power beamwidth: In a radiation pattern cut containing the direction of the maximum of a lobe, the angle between the two directions in which the radiation intensity is one-half the maximum value. It includes Horizontal beamwidth and Elevation beamwidth.

· First upper side lobe suppression: In AAS, down tilt can be controlled by baseband processing. One disadvantage of the down tilt of the antenna array is that a first (upper) one of the side lobes above the main lobe could point to adjacent cells and as a result cause unwanted interference with the adjacent ones of the cells. The consequence is that the side lobe suppression of the antenna array needs to be designed in such a way that, for all of possible down tilt values, so these requirements should be standardized.

·  First null fill below horizon: It is a requirement to evaluate the ability to fill the null in the antenna radiation pattern to avoid blind spots in a cell site coverage. These requirements will decide the coverage in cells. So it should be standardized.
· Front-to-back ratio: The front-to-back ratio is used as a figure of merit that attempts to describe the level of radiation from the back of a directional antenna. Basically, it is the ratio of the maximum directivity of an antenna to its directivity in a specified rearward direction.
· Cross-polarization discrimination (XPD): It is the ratio of co-polar strength to cross-polar strength, including axial direction and ±60º direction.
· Down tilt angle control scope: In one of application of AAS, AAS BS can control down tilt angles. To realize all of systems from different vendors can cooperate with each other, the requirements should be standardized.

· Down tilt angle control step and error: The error is used to evaluate AAS BS control ability to down tilt angles.
· Multi-beam forming ability: Multi-beam is one of applications in AAS, so the number of  beams controlled by AAS simultaneously and radiation pattern requirements of every beam (including half-power beamwidth, first upper sidelobe suppression, first null fill below horizon, front-to-back ratio, gain, etc.) should be defined and standardized.
3.  Conclusion
This paper proposed that some antenna requirements should be considered and added to 3GPP specification. These antenna requirements include: equivalent isotropically radiated power (EIRP), polarization, gain, half-power beamwidth, first upper side lobe suppression, first null fill below horizon, front-to-back ratio, cross-polarization discrimination (XPD), down tilt angle control scope, down tilt angle control step and error, multi-beam forming ability, etc.
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