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1. Introduction
In precious meeting, the declared range of antenna array is discussed a lot. But there is no clear definition of the gain of antenna array, which should be the highest gain in broadside or the lowest gain in other direction. This contribution wants to further clarify the declaration method of the array gain of FR2 BS.
2. Discussion 
For FR2 BS, the analog beam forming is intended to be involved in. With the beam sweeping technology, the BS can use one beam to cover the cell in TDD mode. And due to the overhead of beam switching, the beam switching grid may not so small that will make some area or direction with lower EIRP and EIS. The coverage pattern is shown below in figure 1:
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Figure1 Beam allocation of analogue beamforming 
Usually the beam in the broadside has the largest array gain (point1), and at the coverage edge the array gain will be 3-5dB lower than the board side (point3). Due to the overlap of the beam, there will be ‘valley bottom’ between each beam locations, and the depth of the ‘valley bottom’ is depend on the system design, may be 2-3dB is a valid start point(point2). Therefore, there will be 5-8 dB difference in OTA reference sensitivity in the coverage range.
We are discussing the declared array gain range for OTA reference sensitivity requirement. When we are talking about the array gain, all the analysis is base on the array gain at point1. But when we come to the OTA reference sensitivity level, we are talking about the array gain in point 2. This is because if only one array gain should be declared to get the sensitivity level in an ROAOA, to make the sensitivity level to be fulfilled in the whole ROAOA, the declared array gain should be the smallest one.
For the prospect of network building, the link budget should be made to decide to cell range for both uplink and downlink. Due to the limitation of UE, the uplink and downlink range is not balanced. Usually the uplink has short coverage distance than downlink. If the lowest array gain is declared, the cell coverage distance will shrink dramatically, and make the downlink interference much bigger.
The best way is use to EIS at point 1 and makes some backup to decide the distance of base station.
Obervation1: Only declare the lowest array gain will introduce serious interference problem.
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Figure 1 the distance of two cells when using lowest array gain
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Figure 2 the distance of two cells when using highest array gain with some back up
So for the rationality of on field deployment, it is suggested that the array gain should declared at the board side with the largest gain and also declared the lowest array gain.
Proposal 1: Both the highest array gain and lowest array gain should be declared.
Proposal 2: The OTA reference sensitivity and reference point should base on the highest array gain. The OTA reference sensitivity on other point should base on the lowest array gain.

3. Conclusion 
This contribution wants to involve the definition of uplink coverage:
Proposal 1: Both the highest array gain and lowest array gain should be declared.
Proposal 2: The OTA reference sensitivity and reference point should base on the highest array gain. The OTA reference sensitivity on other point should base on the lowest array gain.
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