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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?
	No



If you answered No:	T hen 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 #90bis (April 2019, Xi’an)
· General
· NR MIMO OTA SI ad-hoc meeting notes was approved [1]
· WF on NR MIMO OTA was approved [2]
· TP to TR38.827 on Reference coordinate system was approved [3]
· Testing methodologies
· 20cm shall be set as the minimum test zone size for NR MIMO OTA test methods, both FR1 and FR2. Another test zone size larger than 20cm can be further discussed. UE vendors are encouraged to provide the input on the test zone size in the future.
· Adopt Black-box approach for NR MIMO OTA testing, the physical center of the UE shall be placed in the center of test zone, the EUT shall be completely contained within the test zone size defined by respective operating band.
· Number of probes and placement of probes for MPAC system for FR1 and FR2 have to be standardized in the MIMO OTA SI.
· Channel Models related agreements 
· Channel model scaling
· General principle for scaling the channel models
· Rotate AoDs/ZoDs and scale to CDL-A and CDL-C using the methods in 38.901 (section 7.7.5.1) to make them fit the median values in 38.901 Table 7.5-6 for the accepted scenarios. 
· Rotate AoDs/ZoDs and scale to CDL-A and CDL-C using the methods in 38.901 (section 7.7.5.1) to make them fit the median values in 38.901 Table 7.5-6 for the accepted scenarios 
· Adopt the procedure in contribution R4-1904197 as the baseline for channel model scaling, and provide the final channel model table next meeting. 
· The values in the contribution R4-1904197 are tentatively agreed as baseline for simulation. 
· How to handle the mid-paths with exactly same angular parameters
· A simple dithering approach is needed, the values of angles of these clusters must be dithered by [x] degree
· For FR1 channel model scaling purpose, 3.5GHz is used as reference frequency as we agreed in previous RAN4 meeting;
· The baseline emulated propagation environment for FR1 MIMO OTA is 2D without elevation modeling.
· For FR1, how to scale the channel model to 2D
· Set all ZoAs in the channel model to be 90o, ZoDs should retain 3D characteristics after scaling;
· The ZSA of the channel model should be set as 0o;
· Companies to share the resulting channel model table in the NR MIMO OTA reflector before next RAN4 meeting. Suggested order is CDL-A with UMi and CDL-C with UMa for FR1.
· Companies are encouraged to provide the analysis on the comparison between 2D and 3D channel model for further enhancement of MIMO OTA testing for FR1.
· Channel model parameters
· UE speed
· FR1: 30km/h; 
· FR2: 3 km/h for Indoor Office and 12 km/h for UMi
· FR2 UE Antenna Pattern for channel model generation
· Isotropic
· UE direction of travel
· For FR1, use [120]o
· For FR2, the UE direction of travel must be such that it moves in the direction of the strongest cluster with an Y degree offset, where Y is TBD, e.g. 1 deg
· Fixing the initial phases of the subpaths is not precluded
· Verification of the Channel Models 
· For FR1 MIMO OTA channel model, same verification parameters with LTE (Power Delay Profile (PDP), Doppler/Temporal correlation, Spatial correlation, Cross-polarization, Power validation) is utilized to guarantee the channel model implementation. 
· Using the correlation matrix for channel model verification is TBD
· KPI of FR2 channel model
· For system design and implementation purpose, TE vendors shall check the impact due to the increasing frequency up to 7.125GHz for FR1.
· For system design and implementation purpose, TE vendors shall check the impact due to the increasing frequency up to 7.125GHz for FR1.
· The procedure to validate these above parameters for FR1 and FR2 is TBD
· For system design and implementation purpose, TE vendors shall check the impact due to the increasing frequency up to 7.125GHz for FR1.
· Criteria of test zone size
· Criteria of defining the test zone size
· FR1: spatial correlation curve with [x%] RMS error, within the agreed 20cm test zone size (i.e. within a 10cm radius from the center) on each frequency band
· For FR1, the spatial correlation error is 2D  
· A weighted RMS correlation error approach is not precluded [R4-1706668]
· For FR2, the metric is PSP in 3D
· Introducing other test zone size other than 20cm is not precluded in the future if issues were identified.

RAN4 #91 (May 2019, Reno)
· General
· NR MIMO OTA SI ad-hoc meeting notes was approved [1]
· TR38.827 v1.0.0 NR MIMO OTA was approved [2]
· TP to TR38.827 v1.0.0 on test methods channel model was approved [3]
· WF on NR MIMO OTA was approved [4]
· Testing methodologies
· The measurement distance for FR1 MIMO OTA is at least 2l from the edge of the test zone.
· Radiated validation procedure of DL signal quality (e.g. EVM) per-port is required as starting point for FR1 MIMO OTA.
· Power level in the center of the test zone should be sufficient
· Orientations for FR1 MIMO OTA static testing
· Reuse the Free Space Data Mode Portrait (FS DMP), Free Space Fata Mode Landscape (FSDML), and Free Space Data Mode Screen Up flat (FS DMSU) for NR FR1 MIMO OTA testing, the DUT azimuthal rotation shall be performed over 360 degrees per orientation in 30 degree steps (12 total positions). Fine angular steps at high frequency for rotation is FFS.
· Orientations for FR2 MIMO OTA static testing
· Rotating DUT during the testing shall be adopted for FR2 NR MIMO OTA. How to rotate the DUT is FFS.
· Study how to choose potential test directions while considering the number of test points.
· Study feasible SNR ranges for FR2 MIMO OTA testing
· The Environmental condition
· FR1
· Option 1: UE noise-limited;
· Option 2: Interference-limited;
· Option 3: Hybrid condition; 
· FR2: noise-limited environment is the baseline test. Interference-limited environment is not precluded
· Further study the environmental conditions for FR1, the goal is to select only one environmental condition for FR1 NR MIMO OTA
· Channel Models related agreements 
· Channel models for NR MIMO OTA 
· Channel model parameters for UMi and UMa CDL-A and C for FR1 were approved [19]
· Channel model parameter table for UMi CDL-A at 3.5 GHz.
· Channel model parameter table for UMi CDL-C at 3.5 GHz.
· Channel model parameter table for UMa CDL-A at 3.5 GHz.
· Channel model parameter table for UMa CDL-C at 3.5 GHz.
· Channel model parameters for UMi and InO CDL-A and C for FR2 were approved [22]
· [bookmark: _GoBack]Channel model parameter table for UMi CDL-A at 28 GHz.
· Channel model parameter table for UMi CDL-C at 28 GHz.
· Channel model parameter table for InO CDL-A at 28 GHz .
· Channel model parameter table for InO CDL-C at 28 GHz.
· How to handle the mid-paths with exactly same angular parameters
· Treat the problematic clusters as mid-paths (as intended when the CDLs where drawn from statistical distributions)

2.4.2	Remaining Open issues
· Define the system layout for NR FR1 and FR2 MIMO OTA testing 
· Study the orientations for NR FR2 MIMO OTA testing
· Define channel model validation procedure to ensure correct implementation
· Develop the preliminary uncertainty assessment for the methodology

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
N/A
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