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Introduction

Receiver Sensitivity requirement for AAS Rel-14 has been discussed by RAN4. A Way Forward was agreed at the last meeting to further discuss receiver sensitivity in order to identify the aspects needed to help deciding whether differentiate reference and minimum sensitivity and whether to rename the term reference sensitivity.

In this contribution, we discuss aspects related to OTA receiver sensitivity and make suggestions for specifying OTA receiver sensitivity for AAS Rel-14.
.

Discussion
During the last meeting a Way Forward in [1] was agreed to further discuss receiver sensitivity in order to identify the aspects needed to help deciding whether differentiate reference and minimum sensitivity and whether to rename the term reference sensitivity.

Our understanding is that the way forward is asking whether there should be difference between the OTA reference sensitivity and the Conducted Reference sensitivity threshold which is the maximum level that the measured received signal which meets the requirement cannot exceed.

First, we need to clarify and define OTA receiver sensitivity. In AAS Rel-13 we have both the conducted reference sensitivity and the EIS that is defined as follows:

equivalent isotropic sensitivity: sensitivity for an isotropic directivity device equivalent to the sensitivity of the discussed device exposed to an incoming wave from a defined AoA

NOTE 1:
The sensitivity is the minimum received power level at which a RAT specific requirement is met.

NOTE 2:
Isotropic directivity is equal in all directions (0 dBi).

The EIS in AAS Rel 13 reflects the receiver performance and capability over its intended declared coverage direction set also known as OSDD. 

OTA sensitivity directions declaration: set of manufacturer declarations comprising one or more EIS values (with related RAT and channel bandwidth), and the directions where it (they) applies

In general, AAS is expected to improve performance of a BS compared to a non-AAS BS in both DL and UL directions. The UL is related to the performance of the BS receiver. As such, if an AAS BS is connected with a hypothetical non-performance improvement antenna compared to an Antenna Array with an equivalent gain (to be determined and agreed), then it will be possible to obtain a Reference EIS level calculated from the receiver Reference sensitivity value which an AAS BS should exceed for the same performance criteria used for the reference sensitivity  in a non AAS BS. 
We propose to define OTA Reference Sensitivity as the required EIS level that meets a specified performance criteria.

Now there are two options for specifying OTA Sensitivity requirements:

· Option 1 is to adopt the same principle in Rel-13 AAS in which EIS is declared together with the OSDD. The Reference EIS is then used as the threshold (maximum absolute value) which the declared EIS level cannot exceed.

· Option 2 is to adopt the OTA Reference Sensitivity  as the requirements which AAS Rel-14 is expected to meet. In another word, there will be no more requirements for declaring EIS. However, in this case OSDD should still be declared. The  OTA Reference Sensitivity can then be specified as the minimum level for which the AAS BS shall meet the performance requirement over the declared OSDD.

For either of the two options, the OTA Reference Sensitivity needs to be defined and specified. RAN4 is invited to discuss and agree a “Reference Antenna Gain” and the method for calculating the OTA Reference Sensitivity. Also, RAN4 needs to consider whether the Reference Channel specified in AAS Rel-13 is still valid or do we need to specify a new Reference Channel applicable for the OTA Reference Sensitivity. Furthermore, RAN4 needs to decide if the antenna gain of the “hypothetical Antenna” shall be specified per AAS-BS class or a common  antenna gain can be considered for all of AAS-BS classes. 

Conclusion
In this paper, we discussed the requirements for OTA Receiver Sensitivity. The contribution suggested two options for considerations; either use the OTA Reference Sensitivity as the absolute value in which case, there is no need for vendors to declare the minimum EIS, or apply the principle from AAS Rel-13 specifications with OTA Reference Sensitivity is used as the maximum threshold which vendors can declare the corresponding EIS. In both options, the vendor is expected to declare the applicable OSDD. The OTA Reference Sensitivity is obtained from a defined and agreed hypothetical antenna and gain which is assumed is implementation independent and provide performance equal to or better than a typical non-AAS BS.
In both options a number of open issues that RAN4 needs to discuss and agree. 
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