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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 #101-bis-e (Jan 2022, Electronic Meeting)
· General
· WF on NR MIMO OTA was approved [2]
· 3GPP TS 38.151 v0.7.0 was approved [3] 
· [bookmark: OLE_LINK10]Framework for FR1 MIMO OTA lab alignment activity was approved [8]
· Proposal for MU budget of FR1 MIMO OTA was approved [16]
· Illustration of Device Orientations for Select Test Points was approved [5]
· TP to TS38.151 on FR1 Spatial Channel Model Validation was approved [6]
· TP on TS 38.151 for test parameters of FR2 performance was approved [18]
· TP to TS38.151 on FR2 maximum downlink power and test procedure was approved [20]
· FR1 channel model validation
· PDP reference for FR1 CDL-C UMa channel model validation
· Adopt the approach in R4-2118587 to generate the PDP reference values, the detailed reference values of CDL-C Uma are listed:
· 2.45GHz Beam1
	Combined Clusters index
	Delay(ns)
	Power(dB)

	1
	0
	-34.3

	2-5
	80
	-19.5

	6-8
	235
	0.0

	9-10
	290
	-33.0

	11
	450
	-35.8

	12
	480
	-34.0


· 2.45GHz Beam2
	Combined Clusters index
	Delay(ns)
	Power(dB)

	1
	0
	-27.9

	2-5
	80
	0.0

	6-8
	235
	-18.4

	9-10
	290
	-27.8

	11
	450
	-27.9

	12
	480
	-28.0


· 3.6GHz Beam1
	Combined Clusters index
	Delay(ns)
	Power(dB)

	1
	0
	-34.2

	2-5
	80
	-19.3

	6-8
	235
	0.0

	9
	290
	-34.7

	10
	450
	-35.8

	11
	480
	-34.7


· 3.6GHz Beam2
	Combined Clusters index
	delay(ns)
	power(dB)

	1
	0
	-27.8

	2-5
	80
	0.0

	6-8
	235
	-18.3

	9-10
	290
	-28.9

	11
	450
	-28.1

	12
	480
	-28.8



· RAN4 will make decision on the PDP target values for 2.45GHz and 3.6GHz UMi channel model in RAN4#102-e meeting.
· PDP pass/fail limits for FR1 CDL-C UMa channel model validation
· Adopt the following relaxed PDP pass/fail limits
	
	Power Tolerance
	Delay Tolerance

	Paths from 0dB to 10dB
	[±1dB]
	[±6ns]

	Paths from 10dB to 20dB
	[±2.5dB]
	[±6ns]

	Paths from 20dB to 30dB
	[±5dB]
	[±6ns]

	Paths from 30dB to 40dB
	TBD
Option 1: _+/-10 dB
Option 2: 
· +/-10 dB at 290 ns for UMa
· +/-5 dB for others 
	[±6ns]


· Note: above agreement with TBD has no impact on MIMO OTA lab alignment activity and timeline. 
· RAN4 will make decision on remaining open issues on PDP pass/fail limit in RAN4#102-e meeting. 
· Temporal Correlation pass/fail limits for FR1 CDL-C UMa channel model validation
· Adopt the Temporal Correlation pass/fail limits proposed in R4-2119093, i.e., Pass/Fail limits are formed as bands of [±10%] of correlation capped at 100% from the target. Additionally, when the upper bound reaches [30%], the limit stays at [30%] and the lower limit drops to 0%.
· Spatial Correlation pass/fail limits for FR1 CDL-C UMa channel model validation
· Adopt the Spatial Correlation pass/fail limits proposed in R4-2119093, i.e., Pass/Fail limits are formed as bands of [±10%] of correlation capped at 100% for the upper limit for target correlation of 35% and above. For target correlations below 35%, the band is widened to [±20%] capped at 0%.
· V/H ratio pass/fail limits for FR1 CDL-C UMa channel model validation
· Define the V/H ratio pass/fail limit as [±1dB].
· Max downlink power verification of MIMO OTA test system
· Verify the feasibility of previously agreed max downlink power parameter [-80dBm/15kHz (or equivalent -77dBm/30kHz)]. If feasible, remove the square brackets. 
· Make sure the systematic offset from power validation result is applicable for max downlink power and is also compensated, for the sake of additional pass/fail criterion in terms of exemption point number.
· RAN4 to specify detailed PDSCH power offset relative to total RS EPRE.
· MU budget for FR1 MIMO OTA
· Approve the Measurement Uncertainty budget in R4-2200968 for FR1 MPAC system.
· Framework for FR1 MIMO OTA lab alignment activity
· Reference value for FR1 MIMO OTA lab alignment
· The reference value of each PAD should be the average of the PAD measurement results submitted on or before 12:00 UTC 30th April 2022, based on the condition at least 3 labs’ results collected. Submission with measurement data after 12:00 UTC 30th April can be considered for lab alignment, but will not change the reference TMRS value.
· Pass/fail limit for FR1 MIMO OTA lab alignment
· The pass/fail limit for lab PAD alignment: the maximum deviation of TRMS between each performance alignment lab and Averaged Value; candidate options as following: 
· For band <3GHz 
· Option 1: +/- 1.5 dB (half MU)
· Option 2: +/- 3 dB (one MU)
·  For bands >3GHz, 
· Option 1: +/- 1.7 dB (half MU)
· Option 2: +/- 3.4 dB (one MU)
· RAN4 will make decision in RAN4#102-e meeting. 
· Framework for FR1 MIMO OTA lab alignment activity
· The updated framework R4-2203067 is approved with the outcomes from Issues 2-2-1 and 2-2-2 being captured.  
· FR1 MIMO OTA test campaign
· The maximum number of measurement results for each band that each lab can submit is [8]. The aligned labs are encouraged to submit as much data as possible. 
· The selection of commercial devices to define FR1 MIMO OTA requirements should cover various of devices in the market. The measured commercial devices from every aligned lab should cover the low, middle and high price range. 
· [bookmark: OLE_LINK43]How to avoid/address the same UE model measured in several labs
· Companies are encouraged to share proposals/views in the next meeting.
· FR2 MIMO OTA performance requirements
· FR2 MIMO OTA simulation
· RAN4 to evaluate the offset of equivalent SNR due to the non-ideal factors including AoA/ZoA, power and delay offset of clusters. 
· TE vendors are encouraged to provide the input on the offset of channel parameters and other related information. 
· Companies are encouraged to provide the simulation results with 36 test directions for the requirements development with and without non-ideal factors for the channel parameters in next meeting.
· Using the following assumptions as the starting point for the simulation for requirements development.
· UE antenna array: two panels 1x4 patches or others
· UE antenna parameters and Beam forming: Follow TR 38.803 or others
· Channel model parameters: CDL-C Umi defined in TR38.827. The offset of channel model parameters due to the non-ideal factors are FFS.
· Test directions: 36 test directions specified in TR 38.827
· How to calculate sensitivity values by SNR values
· Companies are encouraged to share mapping analysis of SNR vs sensitivity for FR2 MIMO OTA simulation. 
· MU budget for FR2 MIMO OTA
· Companies are encouraged to share MU analysis for FR2 MIMO OTA system next meeting
· FR2 maximum downlink power
· The tentative data [-79.1dBm/120kHz] is allowed to be revisited after practical test.

RAN4 #102-e (Feb 2022, Electronic Meeting)
· General
· WF on NR MIMO OTA was approved [27]
· 3GPP TS 38.151 v0.8.0 was approved [30] 
· 3GPP NR FR1 MIMO OTA Lab Alignment Activity Template was approved [28] 
· Framework for FR1 MIMO OTA performance test campaign was approved [37]
· TP to TS38.151 on FR1 MPAC MU budget was approved [42]
· TP to TS 38.151 on FR1 MIMO OTA test parameter was approved [44]
· TP to TS38.151 on channel model validation limits was approved [48]
· TP to TS38.151 on FR1 Temporal Correlation Validation – Time domain technique was approved [52]
· [bookmark: OLE_LINK3]Draft CR to TR38.827:DL power for FR1 and FR2 test procedure was endorsed [55]
· Draft CR to TR38.827:power validation procedure correction was endorsed [56]

· FR1 channel model validation
· PDP reference for FR1 channel model validation
· [bookmark: OLE_LINK4]Adopt the FR1 CDL-C UMi PDP reference values in the following Table
CDL-C UMi PDP Reference Values
	Cluster
	Delay [ns]
	Power [dB]

	1
	0
	-30.7

	2-5
	20
	-19.2

	6-10
	65
	0

	11-12
	130
	-31.4


· Keep the FR1 CDL-C UMa PDP reference values unchanged as agreed in the last meeting.
· PDP pass/fail limits for FR1 channel model validation
· Adopt the following PDP pass/fail limits for FR1 channel model validation 
	
	Power Tolerance
	Delay Tolerance

	Paths from 0dB to 10dB
	±1dB
	±6ns

	Paths from 10dB to 20dB
	±2.5dB
	±6ns

	Paths from 20dB to 30dB
	±5dB
	±6ns

	Paths from 30dB to 40dB
	±10dB
	±6ns


· It’s not precluded RAN4 can further discuss and update the pass/fail limit if needed. 
· Spatial Correlation pass/fail limits for FR1 CDL-C UMa channel model validation
· For CDL-C UMa 3600MHz, the pass/fail limits are formed as bands of ±10% of correlation capped at 100% for the upper limit for target correlation of 65% and above. For target correlations below 65%, the band is widened to ±20% capped at 0%.
· For others, the pass/fail limits are formed as bands of ±10% of correlation capped at 100% for the upper limit for target correlation of 35% and above. For target correlations below 35%, the band is widened to ±20% capped at 0%.
· FR1 MIMO OTA lab alignment activity
· Reference value for FR1 MIMO OTA lab alignment
· Removal of apparent outlier (if identified) should be considered in the average processing to derive reference value.
· Define the reference and pass/fail limit of lab alignment together. 
· FFS the average approach of the measurement results submitted by test labs to derive reference value.
· Inverse average 
· linear average
· FFS how to identify/treat the “apparent outlier” in the average processing to derive reference value.
· Pass/fail limit for FR1 MIMO OTA lab alignment
· The pass/fail limit for lab PAD alignment: the maximum deviation of TRMS between each performance alignment lab and Reference Value
· [bookmark: OLE_LINK46]Starting point: +/- 0.75MU, i.e., +/- 2.25 dB for band <3GHz and +/- 2.55 dB for band >3GHz. 
· RAN4 aims to minimize the limit into reasonable range based on the collected lab alignment data
· Further check is allowed after having some PAD test results next RAN4 meeting.
· Arrangement of PAD test
· After submitting valid channel model validation results to 3GPP RAN4 #103-e meeting, SGS TW can be arranged to test the Performance Alignment Devices (PADs) in the last labs. (The shipping order for these PADs will be Beijing  Shanghai  Cupertino  New Taipei City)
· FR1 MIMO OTA performance test campaign
· Approve the Framework for FR1 MIMO OTA performance test campaign in R4-2207302.
· How to avoid the same UE model measured in several labs
· No collaboration between labs required for selection of UEs to be measured for performance test campaign, RAN4 will discuss and analyse the impact on final requirements if any. 
· Mechanical mode of FR1 MIMO OTA performance
· How to treat the mechanical mode in FR1 MIMO OTA performance requirement
· The TRMS requirements only apply to the primary mechanical mode for devices having multiple mechanical modes.
· The primary mechanical mode for devices having multiple mechanical modes shall be declared by the manufacturers.
· FR2 MIMO OTA performance requirements
· How to calculate the sensitivity values by simulation SNR
· Simulation results should be aligned/calibrated firstly before specifying FR2 MIMO OTA requirements. 
· FFS whether both simulation results and measurement results should be taken into account when defining FR2 MIMO OTA requirements.
· FFS the gap between simulation results and measurement results of FR2 UEs.
· How to evaluate the offset of equivalent SNR due to the non-ideal factors
· Use “Rel-15 EIS requirements” as the baseline UE assumption for MIMO OTA simulation analysis.
· FR2 MIMO OTA simulation results for 36 test directions
· RAN4 to use the limits of FR2 channel model validation for power and delay tolerance, and AoA/ZoA offsets to evaluate the maximum impact on the FR2 MIMO OTA simulation results as a starting point.
· MU budget for FR2 MIMO OTA 3D-MPAC
· Initial MU budget for FR2 MIMO OTA 3D-MPAC system in R4-2207301 is agreeable as a starting point for further discussion. 

2.4.2	Remaining Open issues
· [bookmark: OLE_LINK1]Core part WI
· Minor issue of pass/fail limit for FR2 channel model validation
· Perf. Part WI
· Specify the FR1 MIMO OTA requirements
· Lab alignment activity
· Reference value for lab alignment
· Pass/fail limit for lab alignment
· Lab alignment conclusion
· Performance requirement activity
· UE measurement results collection
· Performance requirements development
· Specify the FR2 MIMO OTA requirements

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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