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Introduction
This is the Way Forward on NR MIMO OTA. 
Way Forward on Topic #1: General and Testing 
Sub-topics summary
Sub-topic 1-1 FR1 channel model validation 
[bookmark: OLE_LINK1]Issue 1-1-1: PDP reference for FR1 CDL-C UMa channel model validation
Agreement: 
· Option 2: 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.

Issue 1-1-2: PDP pass/fail limits for FR1 CDL-C UMa channel model validation
Agreement:
· Option 2: 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. 

Issue 1-1-3: Temporal Correlation pass/fail limits for FR1 CDL-C UMa channel model validation
Agreement:
· 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%.

Issue 1-1-4: Spatial Correlation pass/fail limits for FR1 CDL-C UMa channel model validation
Agreement:
· 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%.

Issue 1-1-5: V/H ratio pass/fail limits for FR1 CDL-C UMa channel model validation
Agreement:
· Define the V/H ratio pass/fail limit as [±1dB].

Sub-topic 1-3 Max downlink power verification of MIMO OTA test system 
Issue 1-3-1: The previously agreed max DL power parameter for FR1
Agreement:
· Verify the feasibility of previously agreed max downlink power parameter [-80dBm/15kHz (or equivalent -77dBm/30kHz)]. If feasible, remove the square brackets. 

Issue 1-3-2: The systematic offset for max downlink power
Agreement:
· 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.

Issue 1-3-3: Whether to specify PDSCH power offset relative to RS EPRE for NR
Agreement:
· RAN4 to specify detailed PDSCH power offset relative to total RS EPRE.

Way Forward on Topic #2: Performance requirements
Sub-topics summary
Sub-topic 2-1 MU budget for FR1 MIMO OTA
Issue 2-1-1: Measurement uncertainty (MU) budget for FR1 MPAC system
Agreements:
· Approve the Measurement Uncertainty budget in R4-2200968 for FR1 MPAC system.

Sub-topic 2-2 Framework for FR1 MIMO OTA lab alignment activity
Issue 2-2-1: Reference value for FR1 MIMO OTA lab alignment
Agreement:
· 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.

Issue 2-2-2: Pass/fail limit for FR1 MIMO OTA lab alignment
Agreement:
· 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. 

Issue 2-2-3: Framework for FR1 MIMO OTA lab alignment activity
Agreement:
· The updated framework R4-2203067 is approved with the outcomes from Issues 2-2-1 and 2-2-2 being captured.  

Sub-topic 2-3 FR1 MIMO OTA test campaign
Issue 2-3-1: How much measurement data of commercial devices should be submitted by labs
Agreement:
· 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. 

Issue 2-3-2: How to select commercial devices to define FR1 MIMO OTA requirements
Agreement:
· 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]Issue 2-3-3: How to avoid/address the same UE model measured in several labs
Agreement:
· Companies are encouraged to share proposals/views in the next meeting.

Sub-topic 2-4 FR2 MIMO OTA performance requirements
Issue 2-4-1: FR2 MIMO OTA simulation
Agreement:
· 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

Issue 2-4-2: How to calculate sensitivity values by SNR values
Agreement:
· Companies are encouraged to share mapping analysis of SNR vs sensitivity for FR2 MIMO OTA simulation. 

Sub-topic 2-5 MU budget for FR2 MIMO OTA
Issue 2-5-1: MU budget for FR2 MIMO OTA 3D-MPAC
Agreement
· Companies are encouraged to share MU analysis for FR2 MIMO OTA system next meeting

Sub-topic 2-6 FR2 maximum downlink power
Issue 2-7: FR2 maximum downlink power
Agreement:
· The tentative data [-79.1dBm/120kHz] is allowed to be revisited after practical test.
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