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1. Introduction
In the last RAN4 meeting, the tasks on OTA sensitivity was prioritized for RAN4#73[1]. 
Two options for the OTA sensitivity requirements are considered.

Option 1: 

The radiated receiver requirement is set on meeting or exceeding (i.e. lower received signal power) the manufacturer declared AAS OTA sensitivity at the “beam maximum pointing direction”. The range of angle of arrival of the incident signal over which the declared AAS OTA sensitivity is maintained shall also be declared. 

Option 2:

The radiated receiver requirement is set on meeting or exceeding (i.e. lower received signal power) the manufacturer declared AAS OTA sensitivity at the “beam maximum pointing direction” The range of angle of arrival of the incident signal over which the declared AAS OTA sensitivity is maintained shall also be declared. 
The manufacturer declared AAS OTA sensitivity is subject to a minimum specified level. The definition and value of the minimum specified level is FFS.

For both Option1 and Option 2 it is FFS to consider multiple OTA sensitivity values corresponding to different angles of arrival.

This contribution will give our views on the OTA sensitivity requirements.
2. Discussion 
It is agreed in [2] that the OTA sensitivity requirement applies to the AAS base station operating as a system; i.e. including combining of received signals from all active receivers. It is pointed out in [3] that AAS BS characteristics as a system shall include the following three characteristics:

· Antenna Array + RDN characteristics
· Each RXU characteristics  in transceiver boundary
· BBU characteristics
It means that the minimum OTA sensitivity power level is related to three characteristics. We give our analysis on OTA sensitivity level with regard to the three characteristics.

· Antenna Array + RDN characteristics
The Antenna Array + RDN can be defined as equivalent Antenna Array, where the number of equivalent antenna element is equal to the number of RXU K. The gain of K equivalent antenna element can be defined as 
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 which can be calculated / tested as they are passive elements. The phase of K equivalent antenna element can be defined as 
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 which can be calculated / tested as they are passive elements. 
· Each RXU characteristics  in transceiver boundary
Each RXU characteristics in transceiver boundary can be defined / measured by conductive requirements /tests. The noise level of K RXU can be defined as
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· BBU characteristics
BBU characteristics will be determined by detection factor 
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 for K RXUs, which can be calculated from uplink signal from K RXUs using MRC, ZF or MMSE detection algorithm.
· OTA reference sensitivity level
For AAS system of K RXUs, the SNR can be calculated by the following equation.
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To specify minimum OTA reference sensitivity power level
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can be obtained from the current specification  TS 36.104 or TS 25.104 if we use the same FRC and criteria for AAS BS. it can be represented by 
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is (conductive) reference sensitivity power level, and 
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 is the noise floor including noise figure and margin Then minimum OTA sensitivity power level can be determined by.
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We can discuss the possibility of defining minimum requirement for
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 for OTA reference sensitivity. 

Where,

K is implementation dependant and may also restricted by the application scenario.
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, is determined by the RXU, which can be the same as that used in 36.104 and is applicable for all AAS BS.
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 are related with base band algorithm and quite implementation dependent. It’s hard to find a reference value between all vendors in the specification phase.
For 
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, it is quite implementation-dependent. The 
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can vary from a few to a dozen dBi, and the differences between 
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 fluctuate greatly with angle of arrival
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. The figure 1 is test result of gain radiation pattern of smart antenna with 15dBi gain antenna elements. In reality, the gain of equivalent antenna element will also different depends on the needs. So it’s also hard to give a reference value for 
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  applicable for all type of AAS BS.
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#1 HPBW: 85.9011

#2 HPBW: 114.0957

#3 HPBW: 118.4445

#4 HPBW: 89.6586


Figure 1 Test result of gain radiation pattern of smart antenna
From the above discussion, we think it hard to give a minimum OTA reference requirement in the specification phase. we prefer to use option 1 for OTA reference sensitivity requirement. 
Proposal 1: It is proposed to use option 1 for OTA reference sensitivity requirements. 
3. Conclusion
This contribution discussed OTA sensitivity requirement aspects. Our proposal is as follows.
Proposal 1: It is proposed to use option 1 for OTA reference sensitivity requirements.
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