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1.
Introduction
During the RAN #75 meeting, a harmonization composite bound was approved for MIMO OTA [1]. Likewise, a Way Forward for MIMO OTA was also approved [2]. How the approved Harmonization Composite Bound (HCB) has to be applied for the harmonization criteria to the harmonization campaign measured data remained as an open item until very recently agreed over the email reflector.
In this document, guidance from operators about the harmonization criteria by a survey is presented for discussion.
This contribution has been made in co-operation with EMITE, a manufacturer of MIMO OTA test equipment.
The aim is to bring this input to both CTIA MOSG (for TXD) and 3GPP RAN#4 (for MIMO) for harmonization guidance.

2.
Objective
To understand and gather response about the harmonization criteria for MIMO OTA.

Audience are operators/carriers.
2.
Methodology

Target audience:

· Major operators worldwide (APAC/NAM/EMEA)

Anonymous survey

Expected response: 9 operator responses

· 3 NAM, 3 EMEA, 3 APAC
Some existing data:

· The CTIA MIMO OTA stage 3 test results in TM3 mode [3] show a delta between two different MPAC labs when using only one orientation (C) of 1.2 dB (2.6dB observed in Band 13 is not used due to reported issues)
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C = 1.2 dB

· The 3GPP MIMO OTA stage 2 test results in TM3 mode [4] show a delta between two different MPAC labs when using the three different CTIA reference antennas (good, bad and nominal) (E) of 2.2 dB (2.5dB observed in Band 13 is not used due to reported issues).
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E = 2.2 dB
Ranking of the following options (in order of priority) was requested. HCB stands for Harmonization Composite Bound.
Criteria for a successful harmonization between two methods M1 and M2 after applying a device-independent offset per band:
Option 1 – Harmonization successful if Δ(M1-M2) ( HCB + 2.2 dB

Option 2 – Harmonization successful if Δ(M1-M2) (  HCB + 1.2 dB

Option 3 – Harmonization successful if Δ(M1-M2) (  Max(2.2, HCB) dB

Option 4 – Harmonization successful if Δ(M1-M2) (  Max(1.2, HCB) dB

Option 5 – Harmonization successful if Δ(M1-M2) (  HCB dB
M1=Lab of Method1

M2=Lab of Method2
Additional specific opinions were allowed for guidance
3.
Results
Results:

One option selected (22%) – Option 2
Several options selected (11%) – Options 5,4,3
All options valid (11%) – Options 5,4,3,2,1
No option selected (11%)

More time needed (44%)

Specific opinions:

· Based on the user's perspective the uncertainty between methods should be the less the better
· A maximum value also has to be defined
· If it include all the possible uncertainty then it seems acceptable. If the uncertainty between methods is too large, it will be quite difficult to define test requirements.

· It’s not possible to have the harmonization discussion until we have all of the accuracy and precision numbers for each test environment
· At least +/- 1.0dB of MU is need for each methodology
3.
Recommendations

The different inputs received by carriers should be used when deciding on MIMO OTA harmonization across methodologies.
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