3GPP TSG-RAN WG4 Meeting #78

R4-160943
Malta, 15-19 Feb, 2016
Source: 
Huawei

Title: 
OTA sensitivity - near field discussion paper
Agenda Item:
6.2.3.3
Document for:
Discussion
1 Introduction
There have been a number of contributions which have given proposals for method of using a near field test system for both the EIRP accuracy and OTA sensitivity requirements.
This paper briefly discusses the peculiarities of the OTA sensitivity measurement and how that may affect the way in which near field measurement techniques are applied.

The intention not being to imply these problems are not solvable but to highlight the issues so they can be understood by from both the BS point of view and the antenna point of view.

2 Discussion

2.1 Antenna pattern testing

When testing an antenna in the UL, a layman’s understanding (i.e. my understanding) of the near field system is that a probe is moved over a surface (plane, cylinder or sphere) around the receiving antenna. At each point the amplitude and phase of the receiver signal (from the antenna under test) is noted. The near field to far field (NFTFF) transformations are then applied to this data set and the far field pattern obtained.

With a passive antenna the accurate amplitude and phase can be achieved relatively simply as the measurement is RF in RF out (hence a network analyser would provide the required information). 

With an AAS system there is no RF out signal; however as has been demonstrated there are still a number of ways in which the amplitude and phase of each sampled point can be extracted. If the BB IQ signal can be analysed and correct phase references applied then it is possible to obtain required information from the BB IQ.
If the source signal is modulated it is still possible (although increasingly more complicated) to extract the amplitude and phase data from each sample point.

Using these techniques it has been demonstrated [1] that the UL antenna pattern from an AAS can be extracted using a near field test range.

However it seems to be the case that the system still relies on sampling many points in order to obtain the pattern. The result for a specific single direction is not generated from a single specific sample point (albeit with some transformation made) but as a result of the entire transformation.

2.2 OTA sensitivity testing

The AAS BS UL OTA requirement is OTA sensitivity. In this a number of specification directions are defined and at each direction a minimum EIS level must be correctly demodulated based on a throughput or BER requiring.

When testing in the far field the method of such in concept is quite straight forward. A modulated test signal is transmitted from a test antenna in a fixed direction at a level such that when it arrives at the AAS BS it will be at the required sensitivity level (for example -120dBm).
The signal is then received and demodulated by the AAS and the throughput (or BER) metric applied. The result is pass fail.

For a near field system with the method described above it is difficult to see how a similar approach can be applied?

· The NFTFF corrections are post processed based on a number of sample points not a single sample point in space.

· The sensitivity result is pass fail and hence contains no amplitude or phase information. If a number of sample points were tested under such conditions it is not obvious how any transform could be applied to them. (Possibly the actual sensitivity level could be found at each point, i.e. the point at which the quality test fails. This would give amplitude but no phase information).
The requirement is to check that a fixed level from a fixed single direction can be demodulated. Of course if multiple sample directions are required to demonstrate compliance at that direction that is acceptable, but it is not clear at this point how the NFTFF transformation would be applied.
2.3 AAS with active beam forming

The discussion so far could be applied to an AAS with a single TRX and a fixed passive antenna (with analogue beam forming) or a AAS with electronic beam forming. However one key difference between the 2 is the location of the beam forming network.

Assuming the receiver sample data is collected at the IQ interface as described in [1] then the location of the beam forming network will make a difference.

For the passive antenna the beam is formed in the antenna, the sample point at the IQ interface will hence represent the actual beam being formed. The process is then similar to the testing of a normal passive antenna in the UL.

If the beam is formed in the BB then there are 2 key differences:

· There are multiple IQ signals per UL path

· The beam is not actually formed until after the sample point – so how are the NFTFF transformations applied?
3 Summary

The intention of this paper is to discuss the differences between the AAS BS OTA sensitivity requirements and traditional UL antenna measurements. The intention being not imply near field systems can not be used but to try to highlight possible problems which need to investigated.

The current proposals for using near field systems to verify the OTA sensitivity requirements have been discussed and a number of key question have been highlighted.

Specifically how the near field test system can be used when applied to a single direction and measuring the pass/fail quality metric required for the OTA EIS requirement.
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