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1 Introduction
The objective of the NR MIMO OTA WI is to develop the performance requirements for NR UEs. Alignment activities are required for labs participating in performance part, and detailed procedure need to be discussed [1].
According to the updated work plan of NR MIMO OTA WI, RAN4 group will launch FR1 lab alignment activity in august meeting [2]. Some preliminary views on the framework of requirement and lab alignment have been shared in [3,4], it is very necessary for this meeting to further refine it to ensure the smooth progress of performance definition.
In this paper, we further refined the framework on FR1 MIMO OTA requirements including a set of guidelines for laboratories alignment activities.
2	Framework on FR1 MIMO OTA requirements development
2.1 General 
After discussion in RAN4#97e, it was agreed that clear requirements framework is required prior to measurement campaign, preliminary conclusions are shown as following: 
· Agreed NR MIMO OTA requirements framework
· Lab alignment aspects
· Labs/companies volunteer to participate in the performance requirement part shall complete the lab alignment measurements and system validation measurements, results should be submitted to RAN4 for review.
· Lab alignment activities shall be divided in two independent parts. Part 1: lab alignment for FR1; Part 2: lab alignment for FR2 (if applicable). Simulation approach for FR2 requirement development is also considered.
· Only aligned labs/companies can share measurement results into MIMO OTA data pool to define requirements. 
· Pass/fail limit for FR1/FR2 lab alignment is FFS. Pass/fail limit for system validation is FFS.
· FR1 requirement aspects
· For FR1, the TRMS requirements should be derived from measurement results of commercial devices, minimum number of 15 devices for defining requirements in each band.
· For FR1, requirements for SA at Band n41, n77,n78 and n79, are the first priority.
· The minimum number of supported NR bands for each FR1 sample is FFS
· PC3 is the 1st priority
· FR2 requirement aspects (including simulation framework)
· Given the limited number of FR2 commercial smartphones, both simulation results and measurement results are permitted to define requirements. 
· Simulation parameters should be aligned with testing condition as much as possible, such as RMC, channel models, chamber environment, different UE form factors, etc.
· The potential gap between simulation and measurement should be discussed.
· For FR2, requirements for PC3 NSA at Band n257, n258, n260 and n261 are the first priority. 
· FR2 simulation work plan
· The simulation work plan in R4-2014829 is agreed as baseline. The work plan will be updated based on new WI work plan according to potential new Rel-17 timeline in Dec. RAN plenary meeting.
· Detailed simulation assumption is the WF R4-2017632 on FR2 MIMO OTA simulation assumption.



According to the consensus, the lab alignment activities are divided into two parts, FR1 and FR2. Taking into account the study status and work plan of the WI, we plan to conduct FR1 lab alignment activities first.
Refer to the lab alignment test plan of LTE MIMO OTA [5], preliminary conclusions in RAN4#97e [1] and the proposals presented in [3,4], we further refined the framework on FR1 MIMO OTA performance development, see section 2.2 to 2.4 for details.
2.2 Channel Model Validation
Labs/companies volunteer to participate in the performance requirement part shall complete the channel model validation procedure to ensure that the channel models are correctly implemented, results should be submitted to RAN4 for review.
1) The verification of channel model implementation shall be performed according to the procedures defined in Clause 7.4 of TR38.827 for FR1.
2) Using the channel models defined in Clause 7.2 of TR38.827, adopt FR1 UMa CDL-C for 4Rx bands as 1st priority. 
3) Using the test frequencies of band n41 and n78 for channel model validation as defined in TS38.827 Table 7.4.1-1.
4) Pass/Fail limits for channel model validation results is FFS.
2.3 Lab alignment activity
For performance alignment measurement,
1) Labs/companies volunteer to participate in the performance requirement part shall complete the lab alignment measurements and system validation measurements, results should be submitted to RAN4 for review.
2) A set of performance alignment devices (PAD) should be provided to ensure alignment of measurement results. Companies are encouraged to provide such PADs to laboratories volunteer to participate in lab alignment activities.
3) The number of PADs required for each band is 3.
4) Each PAD should support at least 3 NR bands, including at least 1 band <3GHz and at least 1 band >=3GHz. PADs supporting all test bands of lab alignment are encouraged.
5) Using the testing conditions as defined in TS38.151.
6) The acceptance criteria for declaring alignment should be agreed by RAN4 prior to continuing the performance requirement work. 
7) The detailed criteria for accepting the outcome of the lab alignment activity are listed:
Table 1 Requirements for channel model validation results (FR1)
	
	Case
	Band (1st priority)
	Pass/Fail Criteria

	Channel Model Validation
	PDP
	n41, n78
	TBD

	
	Doppler/Temporal Correlation
	n41, n78
	TBD

	
	Spatial correlation
	n41, n78
	TBD

	
	Cross-polarization
	n41, n78
	TBD

	
	Power validation
	n41, n78
	TBD


Table 2 Requirements for lab alignment results (FR1)
	
	Case
	Band (1st priority)
	Acceptance criteria

	Performance Alignment Devices
	PAD_1
	n41/ n78
	Maximum deviation of TRMSaverage,70≦TBD,
Maximum deviation of SMode,70≦TBD

	
	PAD_2
	n41/ n78
	

	
	PAD_n
	n41/ n78
	


2.4 Performance requirements development
Define the detailed requirements of the selected bands based on the measurement results of commercial devices:
1) Only aligned labs/companies can share measurement results into MIMO OTA data pool to define requirements.
2) The TRMS requirements should be derived from measurement results of commercial devices, the following principles should be followed:
· [85%] percentile of the CDF is picked from the overall CDF of TRMSaverage,70
· the minimum number of devices for defining requirements in each band is 15.
3) the number of all NR bands each UE supports shall be provided for information when TRMS data are provided.
4) Requirement for SA at Band n41, n77, n78 and n79, are the 1st priority.
5) PC3 is the 1st priority.
Proposal 1: Adopt above framework on FR1 MIMO OTA requirements development including a set of guidelines for laboratories alignment activities.
3	Conclusions
Proposal 1: Adopt above framework on FR1 MIMO OTA requirements development including a set of guidelines for laboratories alignment activities.
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