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1	Introduction
In the RAN4#98e meeting, discussions were conducted around the Figure of Merit for FR1 and FR2, and several open issues were pointed out. How to treat the orientations that cannot reach the target TP for FR2 MIMO OTA performance requirement is one of the key issues.
[bookmark: _Hlk61615400]The WF of RAN4#98e listed this open issue [1].
· For FR2 MIMO OTA performance requirements:
· How to treat the orientations that cannot reach 70% TP
· how to treat the missing points can not reach 70%TP for MASC calculation is FFS.
· additional criterion on how to treat the number of missing points should be further studied.


This paper presents our views on how to treat the missing points for MASC calculation and the additional criterion for FR2 MIMO OTA performance requirements. 
2	Discussion
Regarding the question of “how to treat the missing points that cannot reach the target TP for MASC calculation”, the traditional processing method of LTE MIMO OTA is to use the maximum downlink RE-EPRE (i.e. PRS-EPRE-MAX) value to replace the test point that does not reach the target TP to calculate the TRMSaverage. However, for FR2 performance requirement, the FoM is the MIMO Average Spherical Coverage (MASC), several companies have pointed out that the missing points are automatically precluded when calculating the MASC with the average of top 50% test points [2]. 
This point make sense because according to the calculation method of MASC, only 18 of 36 points were used to calculate the final sensitivity value. Therefore, as long as the number of missing points is less than 50% of the total (i.e., 18 of total 36), these missing points will be automatically excluded in the calculation process, which will not affect the performance evaluation results. It should be noted that the premise of the above conclusion is to use the top 50% of all test points to calculate MASC, rather than the remaining 50% of test points after excluding missing points. In other words, for PC3, the number of test points required to calculate MASC is always 18.


Observation 1: In the case that the number of missing points does not exceed 50% of the total number of test points (i.e., up to 18 missing points), the MASC calculation result will not be affected by the missing points.
Although the missing test points will not affect the final MASC calculation results, it is necessary to consider whether this MASC value can reasonably reflect the EUT's FR2 MIMO OTA performance under this condition.
If the sensitivity performance of the EUT varies greatly in different orientations, the EUT may still have good sensitivity performance in the top 50% test points even though there are many missing points in other azimuthal orientations, thereby obtaining better MASC results. However, this is obviously not the reasonable result we hope to get.
Observation 2: It is possible for the EUT to obtain a good MASC value even when there are many missing test points, but this MASC value does not reflect the FR2 MIMO OTA performance of the EUT accurately under this condition.
To avoid the situation mentioned above, additional criterion on how many missing points is permitted around the sphere should be defined.
Proposal 1: There is no need to consider the impact of orientations those cannot reach target outage TP when calculating FR2 MASC.
Proposal 2: For FR2 MIMO OTA performance requirement, additional criterion on how many missing points is permitted around the sphere should be defined.
Note: Proposal 1 and proposal 2 should be considered in package, which means proposal 1 cannot be applied separately without Proposal 2.
For FR1 MIMO OTA, the additional criterions in azimuthal orientations are listed as follow [3]:
[bookmark: _Hlk68182941][bookmark: _Hlk63319017]The additional criterion in azimuthal orientations shall be met:
· [bookmark: _Hlk68180003]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.


For each of the testing mode (FS DMP, FS DML and FS DMSU), 1 missing point is allowed among the total 12 azimuthal orientations at the outage point of TP@70%. That is, the maximum number of missing points for FR1 MIMO OTA at TP@70% is 3 out of a total of 36 test points on the three cuts. Another additional FoM on azimuthal orientations is how many Pmode can reach TP@90%.
Observation 3: For FR1 MIMO OTA performance requirement, the EUT must meet 70% TP in 11 of total 12 azimuthal orientations, i.e., 3 missing points are permitted out of a total of 36 test points with outage point of TP@70%.
Observation 4: For FR1 MIMO OTA performance requirement, the EUT must meet 90% TP in [TBD] of total 12 azimuthal orientations, i.e., TP@90% is also regarded as an additional FoM and the maximum number of missing points need further studied.
For FR2 MIMO OTA testing, the total number of test points is the same as FR1 MIMO OTA (i.e., 36 test points). The difference is that FR2 test points are evenly distributed on the spherical surface, while the FR1 test points are located on three cutting surfaces. Therefore, similar principle for additional criterions can be applied to FR2 MIMO OTA, and the restriction on the number of missing points can be relaxed on the basis of FR1.
Proposal 3: For outage TP@70%, similar principle for additional criterions can be applied to FR2 MIMO OTA, and the restriction on the number of missing points can be relaxed on the basis of FR1 (FR1: 3 of total 36 test points).
Proposal 4: TP@90% is also regarded as an additional FoM and the maximum number of missing points is FFS.
The test point will be treated as missing point if the EUT fails to meet the target TP even under the maximum downlink power. Therefore, the allowed number of missing points is highly related to the PRS-EPRE-MAX defined for FR2 MIMO OTA testing. Currently, the testing parameters for FR2 MIMO OTA performance requirement have not yet been determined, the final number of missing points should be further checked after the testing parameter are fully defined.
Proposal 5: Further check the final number of missing points allowed for FR2 MIMO OTA after the testing parameter are fully defined. 
3	Conclusion
Observation 1: In the case that the number of missing points does not exceed 50% of the total number of test points (i.e., up to 18 missing points), the MASC calculation result will not be affected by the missing points.
Observation 2: It is possible for the EUT to obtain a good MASC value even when there are many missing test points, but this MASC value does not reflect the FR2 MIMO OTA performance of the EUT accurately under this condition.
Proposal 1: There is no need to consider the impact of orientations those cannot reach target outage TP for defining FR2 MASC.
Proposal 2: For FR2 MIMO OTA performance requirement, additional criterion on how many missing points is permitted around the sphere should be defined.
Note: Proposal 1 and proposal 2 should be considered in package, which means proposal 1 cannot be applied separately without Proposal 2.
Observation 3: For FR1 MIMO OTA performance requirement, the EUT must meet 70% TP in 11 of total 12 azimuthal orientations, i.e., 3 missing points are permitted out of a total of 36 test points with outage point of TP@70%.
Observation 4: For FR1 MIMO OTA performance requirement, the EUT must meet 90% TP in [TBD] of total 12 azimuthal orientations, i.e., TP@90% is also regarded as an additional FoM and the maximum number of missing points need further studied.
Proposal 3: For outage TP@70%, similar principle for additional criterions can be applied to FR2 MIMO OTA, and the restriction on the number of missing points can be relaxed on the basis of FR1 (FR1: 3 of total 36 test points).
Proposal 4: TP@90% is also regarded as an additional FoM and the maximum number of missing points is FFS.
Proposal 5: Further check the final number of missing points allowed for FR2 MIMO OTA after the testing parameter are fully defined. 
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