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1 Topic #1: FR2 MIMO OTA
1.1 Sub-topic 1-1 Framework for FR2 MIMO OTA performance requirements development
Agreement:

· The framework in R4-2220273 is approved for FR2 MIMO OTA performance requirements development.
· Further refinement is not precluded based on discussion outcome in future meetings.
1.2 Sub-topic 1-2 FR2 MIMO OTA requirement related work

Issue 1-2-1: Call for FR2 Performance Alignment Devices (PADs)

· Proposals

· Proposal 1: Companies are encouraged to provide PADs for the potential FR2 MIMO OTA lab alignment activity. It will be appreciated if volunteer companies indicate in the table below:

	Company name
	How many PADs can be provided
	Note

	Huawei
	One commercial device as PAD, for lab alignment activity but not for simulation validation activity
	Without disclosing any UE information except supported bands

	
	
	

	
	
	


· Proposal 2: In an absence of volunteer companies providing PADs, 3GPP to make a decision of purchase devices on the market for the purpose of lab alignment. 

Agreement:

· Devices purchased from the market can be used as PADs for the FR2 MIMO OTA lab alignment activity. 
Way forward:
· Companies are encouraged to provide PADs for the FR2 MIMO OTA lab alignment activity. Please volunteer companies indicate in the table below:

	Company name
	How many PADs can be provided
	Note

	Huawei
	One commercial device as PAD for lab alignment activity but not for simulation validation activity
	Not to disclose any UE information except supported bands

	
	
	

	
	
	


· Companies can also purchase devices from the market as PADs for the FR2 MIMO OTA lab alignment activity. Please volunteer companies indicate in the table below:

	Company name
	How many devices can be purchased
	Note

	
	
	

	
	
	

	
	
	


Issue 1-2-2: Information collection for the FR2 MIMO OTA requirement related work

Way forward:
· It is encouraged the volunteer labs for validation activity and lab alignment activity to clarify whether to participate in the measurement campaign. It will be appreciated if volunteer companies indicate in the table below:

	Companies are willing to provide measurement environments and efforts for Simulation Platform Validation Activity
	Keysight, Huawei, CMCC, CAICT, …

	Companies are willing to participate in the Lab Alignment Activity
	Apple, Huawei, CMCC, CAICT, …

	Companies are willing to participate in the Measurement Campaign
	[Apple], Huawei, CMCC, CAICT, …


2 Topic #2: FR1 MIMO OTA
2.1 Sub-topic 2-1 FR1 MIMO OTA testing for smartphone with Hand phantom 

Issue 2-1-1: General views

· Proposals

· Proposal 1: It is necessary to enhance the FR1 MIMO OTA test methodology for smartphone with hand phantom to evaluate and validate the real performance of smartphone in browsing mode. (CAICT, OPPO)

· Proposal 2: It is feasible to use hand phantom for FR1 MIMO OTA test enhancement while further detail can be studied during the Rel-18 timeline. (Xiaomi, OPPO)

· Proposal 3: Collect more measurement data from different UEs and different DUT positions to study the FR1 MIMO OTA test methodology enhancement for smartphone in browsing mode using hand phantom. (CAICT, OPPO)

· Proposal 4: RAN4 should conclude that the Smartphone browsing mode using hand phantom for MIMO OTA testing should not be defined. The group should gather efforts on developing performance requirement for important low-frequency NR bands. (vivo, Samsung)

· Proposal 5: The OTA performance can be fully verified with the combination of free space MIMO OTA + phantom TRP TRS. (Samsung, Apple)

Tentative Agreement: 
· Collect more measurement data to study the necessity and feasibility of FR1 MIMO OTA test methodology enhancement for smartphone in browsing mode using hand phantom.
Issue 2-1-2: Quite zone size for FR1 MIMO OTA testing with phantoms

· Proposals

· Proposal 1: Current anechoic chamber configuration is applicable to MIMO OTA test in browsing mode because the quiet zone can encompass hand phantom and test zone size is not impacted by phantom. (Huawei)

· Proposal 2: Increase the test zone for NR FR1 MIMO from 20 cm to 30 cm when considering phantoms. (Keysight)

Agreement: 

· FFS on the feasibility of reusing the existing quite zone size for FR1 MIMO OTA testing with hand phantoms

· According to the existing WID, increasing quite zone size is out of scope. 

Issue 2-1-3: FR1 MIMO OTA FoM for smartphone with hand phantom

· Proposals

· Proposal 1: RAN4 should define the FoM of FR1 MIMO OTA requirement for smartphone in hand phantom browsing mode. At least the sensitivity values in the four DUT positions, namely, HL DMP, HL DMSU, HR DMP, HR DMSU, should be included. (CAICT)

Agreement: 

· For necessity and feasibility study of FR1 MIMO OTA testing with hand phantom, further discuss FoM and consider sensitivity values in different DUT positions.
Issue 2-1-4: MU for hand phantom in MIMO OTA tests

· Proposal

· Proposal 1: Add standard uncertainty of 0.18 dB due to hand phantom to MIMO OTA uncertainty table for tests in browsing mode. (Huawei)

Agreement:

· Further discuss the preliminary MU assessment for FR1 MIMO OTA testing with hand phantom after confirming the necessity and feasibility.
2.2 Sub-topic 2-2 Other aspects of FR1 MIMO OTA (new channel model, other UE types)

Issue 2-2-1: New channel models for FR1 MIMO OTA

· Proposals

· Proposal 1: There is no need to introduce new channel models because the available channel models are sufficient to distinguish devices by their performances. (Huawei)

· Proposal 2: Unless a new lab alignment channel model validation activity takes place, to not introduce new channel models that have no validation evidence among aligned labs. (Apple)

· Proposal 3: RAN4 should not introduce more channel models for MIMO OTA conformance testing. (vivo)

· Proposal 4: It is proposed to not introduce new channel models unless there is clearly operator request. (Xiaomi)

· Proposal 5 (stick to the agreement of last meeting): RAN4 should further check if there is a need to adopt/define more channel models. The introduction of more FR1 channel models should base on operator’s request. 

Agreement: 

· RAN4 concludes no need to introduce new channel models for FR1 MIMO OTA in Rel-18. 
Issue 2-2-2: FR1 MIMO OTA testing for other UE types

· Proposals

· Proposal 1: If RAN4 adopt the additional display and power management settings for tablets UE type, then it would be good to align the same settings for smartphone to ensure consistency. (vivo)

Agreement: 

· Proposal 1 is agreed. If RAN4 adopt the additional display and power management settings for tablets UE type, then it would be good to align the same settings for smartphone to ensure consistency.
2.3 Sub-topic 2-3 FR1 MIMO OTA requirement related work 

Issue 2-3-1: FR1 MIMO OTA channel model validation 

· Proposals

· Proposal 1: To reduce the work load and test time for channel model validation, RAN4 should discuss whether channel model validation for some bands can be omitted. E.g., if the channel model validation for band n78 is completed, the validation for band n77 can be omitted due to the similar frequencies. (CAICT)

· Proposal 2: RAN4 should define the unfinished power validation pass/fail limits for FR1 channel model validation no later than RAN4 #106 meeting (Feb. 2023), based on the available measurement results. (CAICT)

Agreement: 

· Proposal 2 is agreed. RAN4 should define the unfinished power validation pass/fail limits for FR1 channel model validation no later than RAN4 #106 meeting (Feb. 2023), based on the available measurement results. The discussion will be arranged in Rel-17 MIMO OTA maintenance AI.
Issue 2-3-2: FR1 MIMO OTA lab alignment activity

· Proposals

· Proposal 1: RAN4 should make decision on whether to perform an FR1 MIMO OTA lab alignment activity for bands below 1GHz, the decision should be made no later than RAN4 #106 meeting (Feb. 2023). (CAICT)

Agreement:
· Further study the noise impact in the chamber for bands below 1GHz, RAN4 can consider to skip the lab alignment activity pending on the confirmation from the study output.  

Issue 2-3-3: FR1 MIMO OTA performance requirements

· Proposal: 

· Complete FR1 MIMO OTA performance requirements at defined frequency bands in the WID, i.e.: n1, n5, n8, n28 and n77 in Free Space only avoiding unknown hand phantom positioning uncertainty. (Apple)

Agreement:
· Complete FR1 MIMO OTA performance requirements at defined frequency bands in the WID, i.e., n1, n5, n8, n28 and n77, in Free Space only.
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