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1	Overall description
This LS is to provide information on the technical progress of NR MIMO OTA WI in 3GPP RAN4. 
Based on the outcome of the Rel-16 SI TR38.827, RAN4 has finalized the core part of Rel-17 NR MIMO OTA WI in RAN#96e, the outcome is captured in TS38.151 v17.1.0. For performance part, RAN4 has finalized the Figure of Merits (FoM) definition, performance requirements of FR1 TRMS for n41 and n78 bands [1].
Some main progresses are summarized as follows:
1. Figure of Merits (FoM) for NR MIMO OTA performance requirements:
-	For FR1 MIMO OTA:
· The average Total Radiated Multi-antenna Sensitivity (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 the FoM of FR1 MIMO OTA requirement. 
· 70% of the maximum theoretical throughput (TP) is the outage for FR1 MIMO OTA. The EUT shall meet 70%TP in 11 of total 12 azimuthal orientations and meet 90%TP in 10 of 12 azimuthal orientations.
· For FR2 MIMO OTA:
· The MIMO Average Spherical Coverage (MASC) is the FoM of FR2 MIMO OTA requirement. The MASC is determined by the averaging of the best 18 sensitivity values among the 36 test points for power class 3 UE.
· If the number of test points where the UE can meet 70% maximum throughput outage even under maximum downlink power condition is less than [18], then UE fails the test.
2. Test parameters:
· The maximum downlink RS EPRE for FR1 is defined as -80dBm/15kHz (or equivalent -77dBm/30kHz), and [-79.1dBm/120kHz] for FR2.
· 10MHz BW for FR1 FDD, 40MHz BW for FR1 TDD, 100MHz for FR2 TDD. 
3. Channel models:
· Umi CDL-C and Uma CDL-C for 2x2 and 4x4 FR1 
· Umi CDL-C for FR2
4. Channel model validation:
· Reference values and pass/fail limits for FR1 and FR2 channel model validation are specified.
· For the detailed agreements for channel model validation, please refer to the approved WFs [1-3].
5. Preliminary measurement uncertainty (MU) assessment and recommended test tolerance (TT) values:
· RAN4 approved the preliminary MU budget in R4-2200968 [4] and R4-2210937 [5] for FR1 MPAC system and FR2 3D-MPAC system, respectively.
· RAN4 recommended TT values for FR1 TRMS as 0.6* the preliminary MU budget, i.e., 1.8dB for n41 and 2dB for n78. 
· Considering the relationship between test requirements and TT, although final TT will be decided by RAN5, it is suggested not to change the TT values for FR1 MIMO OTA TRMS in RAN5.
6. FR1 MIMO OTA lab alignment activity:
· RAN4 performed a successful FR1 MIMO OTA lab alignment activity [6], 6 volunteered labs including CAICT, CMCC&BUPT, Huawei, MediaTek, Xiaomi, and Apple are confirmed as aligned labs.
7. Performance test campaign
· An FR1 MIMO OTA performance test campaign has been performed based on the agreed framework [7] to collect measurement results from aligned labs by anonymous approach [8]. The TRMS requirements are derived from the collected results. 
· The minimum number of devices for defining requirements for each band is agreed as 15. In the performance test campaign, 27 data and 24 data have been collected for n41 and n78 bands, respectively.
8. FR1 TRMS minimum requirements
· FR1 TRMS minimum performance requirements for NR handheld UEs operating on SA mode in free space and the primary mechanical mode are defined as below:

	NR bands
	Bandwidth (MHz)
	MIMO layer
	Channel model
	Reference channel
	TRMSaverage,70

	n41
	40
	4x4
	FR1 Uma CDL-C
	R.PDSCH.2-2.4 TDD
	-93.3 dBm/30kHz

	n78
	40
	4x4
	FR1 Uma CDL-C
	R.PDSCH.2-2.4 TDD
	-94.8 dBm/30kHz


2	Actions
To 3GPP RAN5, CTIA MOSG and CCSA TC9 WG1
ACTION: 	3GPP RAN4 respectfully asks 3GPP RAN5, CTIA MOSG, and CCSA TC9 WG1 to take the above information into account.
3	Dates of next TSG RAN WG4 meetings
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