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1. Summary
Considerable progress has been made regarding MIMO OTA standardization at 3GPP level, and a final harmonization Work Item [R4-142221] is about to end, aiming at identifying figures of merit and candidate methodologies over which test requirements can be finally derived and approved for MIMO OTA compliance testing.

After a selection of candidate methodologies, 3GPP designed, planned and executed a complex test campaign aim at identifying harmonized test methods [R4-153766]. Tests included nine different devices in three different LTE frequency bands. 

The tests were performed at a single certified test lab, and results have been analysed at RAN4#76, RAN4#76 and RAN4#77. 

RAN4 agreements include:

· A set of possible options for harmonization (Opt. A to G)

· A harmonization bound formula

· The successful harmonization criteria
· Individual MU budgets, with a maximum value of 2.65 dB (MPAC)

· A prioritisation of 400 SF in RC and RC+CE

· Using only 3 orientations in MPAC and RTS [P 45, L 45 (Ψ=90; Θ=45; Φ=0 – left tilt), P 90]
With all these agreements, the summary harmonization outcome for the MIMO OTA tests made to date is summarized below, and can be traceable in the RP-152045.xls file made using the results in [R4-158266], attached to the zip submitted version of this document with the summary included.
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Band 41 0.4 2.4 4.1 YES

Notes:

1. RTS does not have results for TDD yet

MPAC, RTS, RC&CE, RC

Opt. C

Harmonization 

Options

Band

Opt. D


If both UMi and UMa channel models were to be agreed for MIMO OTA compliance testing, residuals can be further minimized for RC using one offset per channel model, as illustrated below, and all methods can still be considered successfully harmonized. These additional results can also be traceable in the RP-152045.xls file made using the results in [R4-158266], attached to the zip submitted version of this document with the summary included.
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It is clear that results to date have shown that using nine different devices in three different bands with four different methods provide harmonized results, as residuals found are always smaller than the agreed Harmonization Composite Bound (HCB) and even also smaller than the largest individual MU (with optimized offsets). If additional agreed decisions include the use of two channel models (UMi and UMa), all methods can still be considered successfully harmonized by using an offsets per channel model for RC.
It was however laid out by some companies that “the bias term “b” has not yet been observed, therefore there is a risk associated with deriving a harmonization decision without quantifying this term”. The “b” bias is defined in TR37.977 as a term meant to account for the difference in test results determined for additional devices. This is the main reason for the petition for an extension of the WI in [R4-151870].
It was also approved by RAN4 at RAN4#77 [R4-158434] that “The possible outcome of harmonization will be dealt with in the MIMO OTA Way Forward group contribution in RAN4#77”. This includes the petition for an extension of the WI, laid out in [R4-157015] and also identified in Proposal 1 below.

Previous decisions by RAN4, however, were based on an even smaller number of devices than the ones used in this Work Item. The most recent example is that RAN WG4 completed the work item “Verification of radiated multi-antenna reception performance of UEs in LTE/UMTS” by selecting four testing methodologies using a round-robin measurement campaign [R4-137115]. For selecting four test methodologies (1) AC multiprobe, (2) RC, (3) RC+CE, (4) 2stage-radiated out of 8 existing candidate methodologies, only one device with three reference antennas in B13 and one device with two different reference antennas in B7 were employed in the round robin test campaign, leading to having used only five devices in two different bands. Test results in the MIMO OTA harmonization WI that now ends have used nearly double that amount, i.e. nine different devices in three frequency bands.
In addition to this, the original requirements for harmonization, defined in R4-153766 before the results from the harmonization testing campaign were available, have been met. These requirements were modified once the data was available to also include further analysis of the bias term to further verify the harmonization outcome. This bias term requires additional device testing, which is the motivation for an extension of the work item.
The slotted time at RAN4, however, is scarce and may be distributed already, so Proposal 2 is laid out below in case no extension to the MIMO OTA harmonization WI is granted by RAN, which is based on using the same criteria taken by RAN4 in previous decisions over MIMO OTA.
2. Conclusions
Proposal 1: In order to further verify the harmonization options found with the data available thus far, a one RAN cycle extension of the MIMO OTA Harmonization WI should be granted to reach a decision on the harmonization outcome, complete test case definitions and define performance requirements and corresponding test tolerances.
Proposal 2: In case Proposal 1 is not approved by RAN, it is a justified fallback to use the currently available data and consider all MIMO OTA 3GPP candidate methodologies (MPAC, RTS, RC and RC+CE) successfully harmonized.
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