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1 Introduction
In RAN#71 a new WI on enhanced AAS was approved [1]. The main goal of the new WI is to create a set of AAS BS requirements which no longer require a conducted interface and are all OTA.
An approximate plan on how we should start the work was submitted for discussion this meeting. This document expands on the subject of the performance/demodulation requirements. These are part of the conformance work rather than the core but are in the core TS and as such should be investigated as soon as possible.
2 Discussion

In the WID [1] it states the following about the in-band requirements
Performance (Demodulation) requirements

Performance requirements in Rel.13 are the same as the existing non-AAS performance requirements with some clarifications to the appropriate test method. Defined channels and fading profiles are simulated and applied to connectors at the conducted interface. WI should clarify which type of demodulation requirements can be applied as radiated requirements and how it might be tested. It is not within the scope of this WI to extend the scope of functionality captured by demodulation requirements.  

An example of how the current performance requirements for multiple demodulation branches are applied is as follows:
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Figure 1. Functional set-up for performance requirements from 36.141 (Figure I.3-2)
The channel simulators are used to generate 2 distinct versions of the original signal each one representing a different channel or path.  These channels are applied exclusively to a receiver input at the BS under test. 

The 2 channels are intended to simulate specific propagation conditions and the test is to identify if the BS (specifically the receiver algorithms) can demodulate the signals to the expected level of performance.

If this test was simply converted to an OTA test by replacing the cable connection with a radiated one it would not be possible to provide the same conditions to the BS.
Just translating this to an OTA test would result in the following:
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Figure 2. Existing set up for performance requirements with an OTA interface added.
The solution in Figure 2 is clearly not the same as in Figure 1 and is not a suitable solution. In this case both signals are presented to the input of both receivers, the signal would not appear as coming from different paths., and hence not be the same test as intended.
There is no obvious way to solve this problem, a number of ideas are:

· There are a maximum of 8 paths for performance testing, for the conducted tests in REL13 TAB connectors are nominated to represent the receiver demodulation branches (the justification being that the test is intended on the Rx algorithms not the RX units themselves). A simple solution would be to provide connectorised test inputs for these 8 inputs at RF.

· Following from the 1st point, if the test is truly on the algorithms rather than the RF they could be tested directly by applying the test signal at BB IQ.

· Use near field probes to apply the test signals locally to individual antenna elements.

· Systems using polarisation diversity could use 2 channels in this way without significant cross over a the polarisation isolation would allow different signals to be applied to different receive branches.

A more ambitious strategy would be to use the chamber to generate the test channels so they are truly OTA. However there is no known way to do this. It is not the same as the reverberation chamber tests being applied to check MIMO functionality for UE’s. The channels would need to be fixed and stable. Also the propagation conditions at the BS are different to those at the UE. This would also be outside the scope of the current WID as it would be expanding the scope of the requirement.
It may also be a valid approach to make the requirements optional so they are only required if a valid means to test them can be identified.
3 Summary
This document has discussed the issues surrounding the performance requirements when applied to an all OTA set of AAS BS requirements.
It has been shown how the existing test methodology cannot be simply applied to a OTA test. 

A number of possible solutions have been highlighted although none stand out as  a perfect solution to the problem.

The issue of how to formulate OTA performance tests for the OTA should therefore be studied as soon as possible.
4 References
[1] RP-160548
Further Enhancement of Base Station (BS) RF and EMC requirements for Active Antenna System (AAS), Huawei


























































































