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1
Introduction
The performance metrics for NR MIMO OTA was concluded in [1][2]. This TP is adding the agreed Performance metrics to spec, then the follow up activities can be performed, i.e. lab alignment activity and performance definition. 
2
Discussion

Some key aspects related to Performance metrics for NR MIMO OTA, agreed in the WFs [1][2]:
For FR1 MIMO OTA performance requirements:

· Only one outage point of TP@ 70% is selected for the final performance metric;
· For 10MHz CHBW testing, the 11 of total 12 PMODE should reach 70%TP;

· For 40MHz CHBW testing, the restriction of PMODE at 70%TP is FFS;

· Only middle channel shall be verified for each band
· further check additional test metric with below options:
· Option 1：TP@90% can pass 10 of total 12 rotations

· Option 2：TP@95% can pass 10 of total 12 rotations
For FR2 MIMO OTA performance requirements:

· As a starting point, adopt 70% of maximum throughput value as outage point;

· Select averaging all the values better than [50%] percentile of CCDF as the Figure of Merit for FR2 MIMO OTA requirement
· Not to introduce “[50%] percentile of the CCDF curve” as another FoM;

· Only middle channel shall be verified for each band;

FR2 MIMO OTA is measured with 36 evenly spaced test points with a constant density within the 3D sphere, which is somehow similar to the test procedure of FR2 EIS spherical coverage [3]. The difference is that after CCDF processing of all the measurement results, the FoM is not the 50% percentile value of CCDF, but the averaging of all the values better than 50% percentile. Based on the logic of data processing flow of FR2 MIMO OTA, this approach can be named as MIMO Average Spherical Coverage (MASC).
Text proposals based on the agreements is prepared in this paper.
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6
FR1 MIMO OTA requirements

6.1
General

<Editor’s note: Detailed structure of the subclause is TBD. Include FoM of TRMS for FR1. >
6.1.1
Definition of MIMO throughput

The MIMO throughput is defined here as the time-averaged number of correctly received transport blocks in a communication system running an application, where a Transport Block is defined in the reference measurement channel. From OTA perspective, this is also called MIMO OTA throughput. It will be used as the baseline figure of merit for FR1 and FR2 MIMO OTA testing.

The MIMO OTA throughput is measured at the top of physical layer of NR system under the use of FRC, the SS transmit fixed-size payload bits to the DUT. The DUT signals back either ACK or NACK to the SS. The SS then records the following:


Number of ACKs,


Number of NACKs, and


Number of DTX slots

Hence the MIMO (OTA) throughput can be calculated as
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Where Transmitted TBS is the Transport Block Size transmitted by the SS, which is fixed for a FRC during the measurement period. MeasurementTime is the total composed of successful slots (ACK), unsuccessful slots (NACK) and DTX-symbols.

The time-averaging is to be taken over a time period sufficiently long to average out the variations due to the fading channel. Therefore, this is also called the average MIMO OTA throughput. The throughput should be measured at a time when eventual start-up transients in the system have evanesced.

6.1.2
Total Radiated Multi-antenna Sensitivity (TRMS)
The average TRMS of free space data mode portrait (FS DMP), free space data mode landscape (FSDML), and free space data mode screen up (FS DMSU), is defined as the FR1 MIMO OTA requirement. The averaging shall be done in linear scale for the TRMS results at these DUT positions, according to the formula:

 
[image: image2.wmf]_,70_,70_,70

a,70

101010

111

10log3

101010

FSDMPFSDMLFSDMSU

verage

SSS

TRMS

éù

æö

=++

ç÷

êú

èø

ëû


where
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Such that MODE is one of {FS_DMP, FS_DML, FS_DMSU}, and {PMODE,70,0, …, PMODE,70,11} are the measured sensitivity values at each azimuth position at the 70% throughput outage.
If 1 azimuth position does not result in a defined measured sensitivity at 70% throughput, SMODE,70 is calculated using the 11 measured sensitivities and the maximum downlink RS-EPRE PRS-EPRE-MAX (substitution approach) for the one missing result. PRS-EPRE-MAX is the maximum downlink RS-EPRE supported by the test system, and is defined as below:
· For FR1 band frequency <3GHz, the PRS-EPRE-MAX is [-80dBm/15kHz (or equivalent 77dBm/30kHz)]

· For FR1 band frequency >3GHz, the PRS-EPRE-MAX is TBD.
The TRMS shall be measured at the mid channel as specified in TS 38.508-1 subclause 4.3.1 [7]. The average TRMS shall be lower than the average TRMS requirements specified in Clause 6.2. 

The additional criterion in azimuthal orientations shall be met:

· For 10 MHz and 40MHz testing, the EUT must meet 70% throughput in 11 of total 12 azimuthal orientations. If the EUT fails to meet this criterion even under maximum downlink power condition (i.e. PRS-EPRE-MAX), the EUT shall fail the FR1 MIMO OTA test.

· For 10 MHz and 40MHz testing, the EUT must meet 90% throughput in [TBD] of total 12 azimuthal orientations. If the EUT fails to meet this criterion even under maximum downlink power condition (i.e. PRS-EPRE-MAX), the EUT shall fail the FR1 MIMO OTA test.

6.2
Minimum requirement 

--------------End of text proposal 2-------------
--------------Start of text proposal 3-------------
7
FR2 MIMO OTA requirements

7.1
General


7.1.1
MIMO Average Spherical Coverage (MASC)
The MIMO Average Spherical Coverage (MASC) is the Figure of Merit of FR2 MIMO OTA requirement. FR2 MIMO OTA is measured with 36 constant-density points within the 3D sphere, the MASC is determined by the averaging of all the values better than 50% percentile of CCDF. The averaging shall be done in linear scale for the MASC result according to the formula:
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Such that {P50%-tile,70,0, …, P50%-tile,70,N} are the N sensitivity values better than 50%-tile of the CCDF. The CCDF are the sensitive values at 70% maximum throughput outage measured from all the 36 constant density points, as defined in Annex B.2.3.
The MASC shall be measured at the mid channel as specified in TS 38.508-1 subclause 4.3.1 [7]. The MASC shall be lower than the requirements specified in Clause 7.2. 
If the UE can not meet 70% maximum throughput outage at any direction, then how to handle this test point is FFS.  
Other criteria for FR2 are FFS.
7.2
Minimum requirement 

<Editor’s note: Detailed structure of the subclause is TBD. >
--------------End of text proposal 3-------------
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