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Introduction
RAN4 identified multiple tasks needed for progress on OTA issues for AAS [1].  Three of these tasks are directly relevant to vendor declarations for OTA receiver performance.

3. Reach agreement on applying the requirement either per receiver or to the combination of all receivers 

4. Determine the feasibility of defining a common implementation-neutral reference sensitivity, possibly based on BS class

5.
Define a framework for vendor declaration of AAS OTA receiver sensitivity targets. (i.e., “threshold” vs “window”)

Discussion and text proposals for these tasks are included herein.
Discussion

Per-receiver vs. combination of all receivers
Reference [2] listed a two reasons for preferring a configuration including all receivers to per-receiver for OTA testing. To summarize:

1. It is incorrect to assume that all receivers in an AAS array will experience the same antenna array gain. Per-receiver OTA evaluation would either require multiple requirements based on array position or excessively loose requirements to accommodate the weakest receive links.

2. Conducted testing agreed in [3] covers testing of individual transceivers at the antenna connectors. Per-receiver OTA testing is redundant.

This paper recommends that the OTA sensitivity requirement should be set on the AAS base station as a system.

Feasibility of a common implementation-neutral reference sensitivity

A common, implementation-neutral reference sensitivity requirement can be viewed as an alternative to vendor declarations for stating OTA sensitivity performance. It can be viewed either as a substitute for vendor declarations or as a supplement to vendor declarations.

We can start with the AAS reference diagram to consider the feasibility of such a definition (see Figure 1). 


[image: image1]
The system sensitivity for a system based on Figure 1 is based on the RF characteristics of the Transceivers, the RDN and the Antenna Elements. More fundamentally, the sensitivity also depends on the transceiver count (K) and the rank of the antenna array (L). A conclusion that can be drawn from this observation is that the system sensitivity is a product of the implementation, and therefore the derivation of a reference sensitivity which is absolutely implementation-neutral is a futile exercise. It may be possible to proceed by sacrificing some sense of neutrality by finding consensus for arbitrary lower limits for K and L to be used in deriving a baseline sensitivity number. However, it would be expected that the resulting reference sensitivity target would not be difficult to meet with a typical commercial implementation, as consensus regarding the reference system would be most easily formed by agreeing to minimal requirements. A danger of this approach is that a commercial product could have sufficient design margin over the reference sensitivity that it might meet the (loose) implementation-neutral requirement even if the product is defective or damaged. 
In contrast, a vendor declaration provides clear guidance on the expected performance for their particular implementation. Demonstration that a product meets a declared performance level proves that the equipment is operating as designed. This paper therefore recommends that the OTA sensitivity requirement be stated in terms of compliance to a vendor declaration.
Sensitivity threshold vs. window

Compliance to a “sensitivity threshold” means that the base station must meet or exceed the sensitivity requirement, i.e., demonstrate the target throughput for input power levels at or less than the power level specified in the sensitivity requirement. This is the way sensitivity requirements are specified in existing 3GPP documents. Compliance to a “window” means that the measured performance should fall between upper and lower limits set around the performance target.
However, as with the existing RF output power declaration, a vendor declaration suggests that there is a targeted performance level. Deviations from the targeted performance may suggest the presence of manufacturing defects or misalignments which cause the product to miss its target. 
In the case of receiver sensitivity it is conceivable that some design or manufacturing defects (e.g., a misaligned AGC stage) could improve sensitivity at low levels beyond the design target. However, it is less conceivable that such defects would have similar benign effects on other receiver performance requirements (e.g., blocking). Considering the additional difficult of verifying the lower end of a sensitivity requirement (i.e., the point where throughput drops below 95%), this paper recommends that the AAS specification follow the existing practice of specifying receiver sensitivity as meeting or exceeding a specified threshold.
Conclusions

This paper offers three recommendations regarding the OTA sensitivity framework:
1. OTA sensitivity should be applied to the base station as a system and should not consider the OTA performance of individual receivers.

2. The OTA sensitivity requirement should be stated in terms of compliance to a vendor declaration.

3. Compliance to the requirements should be stated as meeting or exceeding the declared sensitivity threshold and should not be stated in terms of compliance to a window.

The following text proposal provides standards text for point 2. Points 1 and 3 are implicit in an accompanying contribution [4].
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<text proposal>

7.2
Uplink radiated requirements


7.2.1 AAS OTA sensitivity
... 
7.2.1.1 AAS OTA sensitivity vendor declaration
As part of the entrance criteria to certification testing for an AAS base station, the vendor shall supply a declaration of the target AAS OTA sensitivity performance. The declaration shall be stated in terms of the minimum signal strength at which receiver throughput is guaranteed for the measurement channel adapted from existing requirements as described above.
<end of text proposal>
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Figure � SEQ Figure \* ARABIC �1�  General AAS Radio Architecture








