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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:	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 #98bis-e (April 2021, Electronic Meeting)
· General
· WF on NR MIMO OTA was approved [2]
· 3GPP TS 38.151 v0.3.0 was agreed [3] 
· Updated workplan of MIMO OTA WI was approved [4]
· TP to TS38.151: revision on MIMO Average Spherical Coverage was approved [5]
· TP to TS38.151 v0.2.0 on calibration and test procedure was approved [6]
· TP to TS38.151 v0.2.0 on FR1 Channel model was approved [7]
•	Testing methodologies 
· FR2 blocking issue
· Further study how to address the FR2 blocking issue
· The approach provided by Keysight could be a starting point
· Three-step simulation/measurement approach to quantify the blocking issue
•	Channel model
· FR1 BS antenna element polarization
· Apply Ò polarized antenna model with 45˚ slant angle for FR1 MIMO OTA.
· Use polarization model-2 of section 7.3.2 of TR 38.901 for implementing the +/-45˚ slant angle for FR1 antenna model.
· A TP is needed to add above information into spec next meeting
· FR2 BS antenna element polarization
· To provide impact analysis on FR2 BS antenna element polarization type
· Use polarization model-2 of section 7.3.2 of TR 38.901
· FFS for the polarized antenna mode for FR2 MIMO OTA
· Ë polarized antenna model (option 1) 
· Ò polarized antenna model with 45˚ slant angle (option 2)
· Infra-vendors are encouraged to provide the feedback on the actual implementation on FR2 BS antenna element polarization
•	Power validation procedure
· Update the power validation procedure
· If a horizontally polarized sleeve dipole is used for H component power validation, the horizontal positions should be at least 4. 
· A note is needed in the power validation Measurement Procedure: “Note: in step 4, if horizontally polarized sleeve dipole is used, the reference gain correction should be the average of the theta gain pattern cut of the dipole.”
· Correct the mistake of power validation procedure
· For PDP, Doppler, Spatial correlation, and XPR, keep using the sub-bands grouping approach, i.e. same as quality of quite zone
· For power validation, some sub-bands grouping frequencies are not valid, FFS the measurement should be done per-band
· Option 1: Stick to sub-bands grouping approach, redefine some frequencies for power validation only
· Option 2: Change power validation to per-band approach
· The power validation results should be considered as systematic offset, which needs to be used to correct on the final sensitivity value to further reduce measurement uncertainty
· Further check the H component measure time with more than 4 averaging (e.g., 8 or 16) is encouraged
•	Channel model validation
· gNB Beams for Channel model validation
· gNB Beams Usage Criteria for FR1 MIMO OTA Channel Model Validation
· Option 1: Beam specific 
· Option 2: Combined beams
· Reference curve for Channel model validation
· Reference figure for FR1 spatial correlation validation
· Choose simulation curve as reference 
· CE vendors and other companies  are encouraged to provide data for generating the reference and further alignment also required. 
· Simulated Channel model reference figure
· Reference figure for FR1 channel model validation
· Simulation results have been shared from CE vendors in [R4-2106902，R4-2106097] 
· Aligned results from CE vendors and other companies if any on reference channel model curve is required next RAN4 meeting.
•	Test  parameters for requirements
· Test Parameters for FR1 requirements
· For FR1 2x2 MIMO OTA requirements
· CDL-C UMi  is selected as baseline to define FR1 2X2 MIMO OTA requirements
· PRS-EPRE-MAX for band frequency <3GHz, 40MHz bandwidth
· Agreed as -80dBm/15kHz, 
· The above value can be modified based on practical measurement in the future
· PRS-EPRE-MAX for band frequency >3GHz, 40MHz bandwidth
· Option 1: -80dBm/15kHz (or equivalent -77dBm/30kHz)
· Option 2: -79dBm/15kHz (or equivalent -76dBm/30kHz)
· The above value can be modified based on practical measurement in the future or missing point requirements can be further modified.
· Test Parameters for FR2 requirements
· RMC for FR2 MIMO OTA:
· NO further discussion on CHBW parameter for FR2 requirements in RAN4 unless critical issues identified for existing agreements or consensus reached in offline
•	NR MIMO OTA requirements
· FR1 FoM:
· Restriction of Pmode at 90%TP for 10MHz and 40MHz CHBW. 
· For 10MHz and 40MHz CHBW, the [10] of total 12 PMODE should reach 90%TP based on the current  assumption of PRS-EPRE-MAX value
· The final decision will be concluded during requirement discussion stage
· FR2 FoM:
· Refinement of MASC calculation
· FR2 MASC is the average of “top N points” instead of “all the values better than 50% percentile of CCDF”. 
· only consider PC3, N is specified clearly as 18; (in the WID, Smartphone is the first priority); FFS how to handle other PCs
· Additional criterion of FR2 FoM
· The EUT must meet 70% throughput in X points of total 36 3D orientations. If the EUT fails to meet this criterion even under maximum downlink power condition [TBD], the EUT shall fail the FR2 MIMO OTA test.
· If X<18, how to calculate the MASC FFS
· Additional criterion (on other TP outage level) is FFS.

RAN4 #99-e (May 2021, Electronic Meeting)
· General
· WF on NR MIMO OTA was approved [28]
· 3GPP TS 38.151 v0.4.0 was agreed [29] 
· Framework on FR1 MIMO OTA requirements development was approved [30]
· TP to TS38.151 v0.3.0 on FR1 TRMS was approved [31]
· TP to TS38.151 v0.3.0 on CDL-C UMi channel model [32]
· TP to TS38.151 v0.3.0 on Power validation [33]
•	Channel model
· FR1 BS beam selection for channel modelling
· Update the rule for beam selection:
· For 4x4 MIMO OTA, two strongest transmitting beams from a pre-defined beam grid are selected for each FR1 channel model. These beams should have different azimuth directions and can provide the highest receive power for UE.
· Define the beam directions for each channel model in the spec.
· For CDL-C UMa, the beam directions are:
· Beam 1: Azimuth: -7.27°, Elevation:-10°
· Beam 2: Azimuth: -21.82°, Elevation:-10°
· For CDL-C UMi, the beam direction is : 
· Beam 1: Azimuth: -7.27°, Elevation:-10°
· FR2 BS antennal element
· For BS antenna element polarization for FR2, use  polarized antenna model with 45˚ slant angle
•	Testing methodologies
· FR2 blocking issue
· Adopt the improved three-step approach as defined in R4-21110843 (Two additional test points are required) 
· Further check whether FR2 blocking issue can be properly quantified by the above approach and make decisions on August RAN4 meeting.
· Positioning ambiguities
· Without re-positioning approach: The turntable implementing the rotation in q shall match the intended DUT q for P0 Orientation 1.
· re-positioning approach: The relative orientation between the DUT and the probes for P0 Orientation 2 shall be the same the relative orientation between DUT and probes as for P0 Orientation 1.
•	Channel model validation
· Update the FR1 power validation frequency
· Stick to sub-bands grouping approach, select the proposed band in Table 1 for power validation. 
· The TP to capture the new center frequency for FR1 power validation is agreed in [R4-2108615].
· gNB Beams Usage Criteria for Channel model validation
· Keep both beam specific and beam simultaneous approach for validation procedure in the TR at this stage.
· Further down selection may be needed after we make decision on how to define the pass/fail limit of channel model validation.
· Reference curve for FR1 CDL-C Uma and UMi
· Framework on alignment of reference channel model curves
· Option 1: CE vendors provide a harmonized version
· Option 2: CE vendors provide individual results, averaging approach can be considered to generate the reference curve
· Framework on alignment of reference channel model curves
· Comparison of CM reference curves for FR1 from the three companies (KS, Spirent, CMCC) are presented in Annex A of R4-2108619.
· The reference curves of CDL-C UMa should be stabilized and decided in Aug. meeting, a check point for offline alignment among companies before August is encouraged.  (V/H should be decided )
· reference channel model curves for FR1
· Spatial correlation approach used for validation purpose
· both beam specific and beam simultaneous should be provided for alignment purpose
· Select beam simultaneous approach to generate a new reference curve based on the method used in R4-2108753
· Reference figure for FR2 PSP. 
· Choose theoretical PAS as reference.
•	Framework on performance requirement
· FR1 Framework on performance requirement
· Framework on FR1 MIMO OTA requirements including a set of guidelines for laboratories alignment activities is agreed in R4-2108617.
•	FR2 Simulation campaign
· Framework 
· RAN4 to adopt two-step approach in R4-2110796 to align the simulation and provide the simulation results for FR2 MIMO OTA.
· FR2 Simulated activity 
· how to emulate the gap between measurement and simulation
· TE/CE vendors are encouraged to provide the variation range for AoA/ZoA, PAS, power, delay, etc. those impacting by 6 probes in the chamber. (Pending on further feedback and input from TE/CE vendors)
· Example variation range of PDP, doppler, etc 
· CE/TE vendors to provide the variation range of PDP, doppler, etc, those impacting by 6 probes in addition to the information on PAS
· UE antenna assumptions (only for simulation alignment) 
· UE antenna array: two panels 1x4 patches
· UE antenna parameters and Beam forming: Follow TR 38.803 
· Polarization alignment: polarization aligned between UE and TE
· CDL realization 
· FFS how to realize CDL channel model into simulation

· .
2.4.2	Remaining Open issues
· Further Discuss the pass/fail limit and reference figure of channel model validation
· Further discuss the Maximum downlink RS-EPRE for FR2
· Further discuss FR2 blocking issue
· Specify the FR1/FR2 MIMO OTA requirements
· Measurement results of FR1 and FR2 are encouraged for discussion
· Further discuss whether RAN4 should consider the case that more than 18 points can not reach 70%TP for FR2 MIMO OTA
· Further discuss FR2 simulation activity
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
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