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1 Introduction
According to WI status report [2], good progress had been made on the work of NR UE MIMO OTA. While there are still some remaining open issues on test methodologies which had been well discussed and would preferably be solved as soon as possible, for the sake of facilitating the discussion on requirements. In this document, we discuss and make our suggestions on these open issues.
1) Further discuss testing parameters for requirements (e.g. Maximum downlink power for bands>3GHz)
2) Further discuss the Figure of Merit for FR1 and FR2
2 Discussion
2.1 Further discuss testing parameters for requirements (e.g. Maximum downlink power for bands>3GHz)
On this topic, we have following observations:
Observation 1: according to section TS 37.144 [3] section 8.1.1, maximum downlink power PRS-EPRE-MAX is defined as -80 dBm/15 kHz for LTE UE MIMO OTA. 
Cited as below.
…If more azimuth positions result in undefined values for measured sensitivity at the 70% and/or 95% throughput, then the TRMS requirement for the corresponding throughput levels has not been met by such a device. PRS-EPRE-MAX is defined as -80 dBm/15 kHz and is the maximum downlink RS-EPRE supported by the test system.
Observation 2: according to TS 36.101 and TS 38.101-1, the sensitivity requirements for LTE and NR are similar for same 2 Rx. 
Observation 3: according to TS 38.101-1, the sensitivity for bands >3GHz is slightly higher than <3GHz due to higher IL (Insertion Loss, 1dB higher for bands >3GHz [5]).
Observation 4: in addition to rank=2 as LTE, NR MIMO OTA requires the test of Rank=4 MIMO which requires higher SNR.
Based on above observations 1~4 and the agreement in last RAN4#98 meeting which was “[-77dBm/30kHz] (starting point) PRS-EPRE-MAX for band frequency <3GHz, 40MHz bandwidth”, we propose that 
Proposal 1: for bands>3GHz, for both 10MHz and 40MHz bandwidth, Maximum downlink power PRS-EPRE-MAX should be at least -80 dBm/15 kHz (-77dBm/30kHz), i.e. same as <3GHz. The preferred value is -79dBm/15kHz (-76dBm/30kHz), taking into account the higher insertion loss.
2.2 Further discuss the Figure of Merit for FR1 and FR2
With regard to the Figure of Merit, the WF agreed in RAN4 98e meeting [1] is as below· Figure of Merit for NR MIMO OTA requirements
· For FR1 MIMO OTA performance requirements:
· Restriction of Pmode at 70%TP for 40MHz CHBW. 
· For 40MHz CHBW, the 11 of total 12 PMODE should reach 70%TP as a starting point based on the current assumption of PRS-EPRE-MAX value
· Additional restriction of Pmode for 10MHz and 40MHz CHBW.
· Adopt Pmode at 90%TP as an additional restriction
· 90% TP, [TBD] of total 12 as starting point
Companies are encourage to bring more analysis and measurement data.
· 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


Regarding above open issues of FR1, highlighted with red colour, we notice that in TS 37.144, for each mode (FS DMP, FSDML, FS DMSU), 2 azimuth exceptional positions are allowed at 95% throughput. Further considering the previous discussion commenting to adopt 90% TP for the sake of more stable test, we thus propose:
Proposal 2: For FR1 MIMO OTA performance requirements, adopt 2 of total 12 as additional restriction of Pmode for 10MHz and 40MHz CHBW 
Regarding above open issues of FR2, since we already agreed to use “the average over top 50%” as FR2 requirement metric. Those missing points are automatically precluded in case they do not exceed 50% of total 36 points, i.e. 18 points.
Proposal 3: For FR2 MIMO OTA performance requirements, keep the agreement of using “the average over top 50%” as FR2 requirement metric. And the number of missing points should not exceed 18.
3 Conclusions
In this document, we present our discussions and suggestions on open issues of NR UE MIMO OTA requirements
1) Further discuss testing parameters for requirements (e.g. Maximum downlink power for bands>3GHz)
Observation 1: according to section TS 37.144 [3] section 8.1.1, maximum downlink power PRS-EPRE-MAX is defined as -80 dBm/15 kHz for LTE UE MIMO OTA.
Observation 2: according to TS 36.101 and TS 38.101-1, the sensitivity requirements for LTE and NR are similar for same 2 Rx. 
Observation 3: according to TS 38.101-1, the sensitivity for bands >3GHz is slightly higher than <3GHz due to higher IL (Insertion Loss, 1dB [5]).
Observation 4: in addition to rank=2 as LTE, NR MIMO OTA requires the test of Rank=4 MIMO which requires higher SNR.
Proposal 1: for bands>3GHz, for both 10MHz and 40MHz bandwidth, Maximum downlink power PRS-EPRE-MAX should be at least -80 dBm/15 kHz (-77dBm/30kHz), i.e. same as <3GHz. The preferred value is -79dBm/15kHz (-76dBm/30kHz), taking into account the higher insertion loss.
2) Further discuss the Figure of Merit for FR1 and FR2
Proposal 2: For FR1 MIMO OTA performance requirements, adopt 2 of total 12 as additional restriction of Pmode for 10MHz and 40MHz CHBW 
Proposal 3: For FR2 MIMO OTA performance requirements, keep the agreement of using “the average over top 50%” as FR2 requirement metric. And the number of missing points should not exceed 18.
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