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	WI / SI Name
	Multiple Input Multiple Output (MIMO) Over-the-Air (OTA) requirements for NR UEs

	included in this status report
	Study Item: 
No
	Core part: 
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	Testing part:
No

	Acronym
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	Unique ID
	880078

	TSG Tdoc of latest approved WI/SI description (if any)
	


	Target Completion Date
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	Study Item: 

	Core part: Mar/2022
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	Testing part: 
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	Study Item: 
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50%
	Performance Part: 
10%
	Testing part: 


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

Source:
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	Rapporteur
	Name
	Zhu, Siting   Xing, Jinqiang,

	
	Company
	CAICT, OPPO

	
	Email
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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.4	RAN4
2.4.1	Agreements
RAN4 #98-e (Jan 2021, Electronic Meeting)
· General
· WF on NR MIMO OTA was approved [2]
· WF on TP work split and Work Plan was approved [3]
· WF on FR2 MIMO OTA simulation assumptions was approved [4]
· TS 38.151 v0.2.0 NR MIMO OTA requirement was agreed [5]
· TP to TS 38.151 v0.1.0 on Performance metrics for NR MIMO OTA requirements was approved [6]
· TP to TS 38.151 v0.1.0 on FR2 test system for requirements was approved [7]
· TP to TS 38.151 v0.1.0 on FR2 Channel model and RMC was approved [8]
•	Testing methodologies
· System implementation of FR2 3D-MPAC system
· Keep the probe locations the same among system implementations at this time, but enhanced implementation or solution can be considered by RAN4 in future.
· Further study how to address the FR2 blocking issue
· Conclude the agreed 36 test points for FR2 MIMO OTA testing
· Usage of gNB beams for FR1 MIMO OTA testing
· Beam1_H, Beam1_v, Beam2_H, Beam2_v are mapped to CE input ports 1, 2, 3 and 4 in 4x4 case and Beam1_H, Beam1_v are mapped to CE input ports 1 and 2 in 2x2 case. 2 strongest beams selected for 4X4 and 1 strongest selected for 2X2.
· The beams are not combined in the actual test. The gNB emulator ports are connected to each CE input port, where each port corresponds a channel model realization with one polarization of one beam.
•	System validation
· For spatial correlation validation, only Vertical validation is required.
· gNB Beams Usage Criteria for FR1 MIMO OTA Channel Model Validation
· Option 1: Beam specific: The two strongest beams are measured separately applied for all channel model validation factors (agreed as baseline, further define validation pass/fail limit based on this approach) 
· Option 2: Combined beams: The two strongest beams are combined at the input of the channel emulator for validation of spatial correlation. The PDP validation is done separately for each beam in this case.
· For FR1 and FR2 channel model validation, adopt 40dB threshold for cluster power.
· Further study the impact of 40dB threshold on UE throughput performance with CDL-A channel model for FR2
· Conclude the existing PSP validation procedure with 5cm radius as baseline.
· Channel model validation limit
· Further discuss and define the reference before RAN4 specify the actual values.
•	Test Parameters for FR1 performance requirements
· RAN4 confirms that the CDL-C UMa channel model is adopted to define FR1 4x4 MIMO OTA requirements
· For FR1 2x2 MIMO OTA requirements, the channel model is FFS. Candidate options are: CDL-A UMi, CDL-C UMa, CDL-C UMi. Other options are not precluded.
· PRS-EPRE-MAX for band frequency <3GHz, 40MHz bandwidth
· [-77dBm/30kHz] (starting point) 
Note: This value is pending on further verification and confirmation from TE vendors/Test labs for the feasibility. Further discuss and revise the value is not excluded.
· PRS-EPRE-MAX for band frequency >3GHz, 10MHz and 40MHz bandwidth needs further study.
· When define the maximum downlink power, the path loss induced by different channel models need to be considered.
· Minimum number of slots for FR1 MIMO OTA testing
· For bands >1GHz: 20k for 30kHz SCS, 10k for 15kHz SCS;
· For bands <1GHz, [20k] for 15kHz SCS;
· Note: The above number of slots are the recommendation value for both FR1 MIMO OTA test lab alignments and FR1 MIMO OTA UE performance requirements introduction
· Test labs are encouraged to bring more analysis/measurement results with different number of slots for comparison purpose.
•	NR MIMO OTA performance requirements
· Figure of Merit 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 encouraged to bring more analysis and measurement data.
· Figure of Merit 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.
2.4.2	Remaining Open issues
· Further study the proper Channel model for FR1 2x2 MIMO OTA requirements 
· Pass/fail limit and reference figure of channel model validation.
· Channel model validation results for FR2 channel models are encouraged.
· Further discuss testing parameters for requirements (e.g. Maximum downlink power for bands>3GHz)
· Specify the FR1/FR2 MIMO OTA requirements
· Further discuss the Figure of Merit for FR1 and FR2
· Measurement results of FR1 or FR2 UEs are encouraged for discussion.
· FR2 simulation results of UE performance are encouraged.
· Analysis on MU evaluation of FR2 blocking issue.

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
N/A

4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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[4] R4-2103915	WF on FR2 MIMO OTA simulation assumptions, Huawei, HiSilicon
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[9] R4-2101827	Discussions on Channel models mapping for FR1 MIMO OTA requirement, vivo
[10] R4-2101941	FR1 MIMO OTA measurement results and channel model mapping, CAICT, Keysight, ETS-Lindgren
[11] R4-2101758	Consideration on how to treat the missing orientations for FR2, OPPO
[12] R4-2102497	Discussion on FR2 MIMO OTA performance requirements, Qualcomm Incorporated
[13] R4-2102719	Simulation assumption summary for NR FR2 MIMO OTA, Huawei, HiSilicon
[14] R4-2100892	Discussion on FR1 test parameters and Figure of Merit, Samsung
[15] R4-2101826	Discussion on testing parameters for NR MIMO OTA requirement, vivo
[16] R4-2102729	Consideration on FR2 MIMO OTA UE requirement, Huawei, HiSilicon
[17] R4-2101757	Consideration on 3D-MPAC probe locations configuration for FR2 MIMO OTA, OPPO
[18] R4-2102400	Analysis on number of test points vs uncertainty of FR2 MIMO OTA requirements, Huawei, HiSilicon
[19] R4-2100845	Channel Model Validation Bounds, Spirent Communications
[20] R4-2102613	gNB Beams Usage Criteria for NR FR1 MIMO OTA Channel Model Validation, Keysight Technologies UK Ltd, China Mobile




	09.11.2020		minor adaptations for RAN #90e
	31.08.2020		minor adaptations for RAN #89e
	20.04.2020		minor adaptations for RAN #88e
	18.02.2020		minor adaptations for RAN #87e
	14.11.2019		minor adaptations for RAN #86
	18.08.2019		minor adaptations for RAN #85
	12.05.2019		minor adaptations for RAN #84
	27.02.2019		minor adaptations for RAN #83
	21.11.2018		completion levels with colours added (for RAN #82)
v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects (for RAN #81)
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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