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Topic #1: FR2 MIMO OTA
Sub-topic 1-1 Framework for FR2 MIMO OTA
Issue 1-1-1: Time plan
<Agreement>: The following time plan is agreed. 
· 1. Finalize the framework and time plan for FR2 Lab Alignment Activity in RAN4 #106 (Feb 2023). 
· 2. Lab volunteers and PADs announced in RAN4#106 or via email-reflector before the starting of RAN4#106-bis-e (17 Apr 2023) are considered. 
· 3. Conclude lab volunteers, PADs’ information, and delivery scheme in RAN4#106-bis-e. PAD providers should make sure the PADs are ready by the end of RAN4#106-bis-e (26 Apr 2023). Lab Alignment Activity can start with the labs that have completed channel model validation, after RAN4#106-bis-e immediately, if ≥ 3 lab volunteers and [2-3] PADs are confirmed. 
· 4. Lab volunteers shall complete channel model validation before the starting of RAN4#108 (21 Aug 2023). The results shall be submitted to RAN4 by formal T-docs. Lab volunteer can share the validation results via email-reflector before submitting to RAN4 meetings, and then ask for PADs to participate in the Lab Alignment Activity.
· 5. Collect all lab alignment measurement results from lab volunteers based on contribution-driven manner in RAN4#109 (Nov 2023). Conclude the lab alignment outcome in RAN4#109. Measurement Campaign can start after RAN4#109 immediately, if ≥ 3 labs are aligned.  (Lab volunteers that fail to complete PAD measurement and/or reach alignment at RAN4#109, if any, can have a chance to submit the PAD measurement results to RAN4#110 (Feb 2024) and be confirmed as aligned labs.)  
· 6. Companies are encouraged to prepare and purchase commercial devices for the Measurement Campaign as early as possible. Count the number of the commercial devices no later than RAN4 #108-bis-e (Oct 2023) to estimate how much measurement data can be collected. Providers should make sure the commercial devices are ready by the end of RAN4#109 (17 Nov 2023). 
· 7. Down-selection between the pure measurement approach and the hybrid approach should be done as early as possible, the deadline is RAN#109 (Nov 2023), based on the estimated amount of measurement data can be collected. 
· 8. Simulation Platform Validation Activity can start from RAN4#109 (Nov 2023), if ≥ 3 labs are aligned and the hybrid approach is selected. Complete the Simulation Platform Validation Activity by the end of RAN4#110 (Feb 2024). (If applicable) 
· 9. Collect measurement results of commercial devices from aligned labs based on contribution-driven manner in RAN4#110 (Feb 2024) and RAN4#111 (Apr 2024). 
· 10. Collect simulation results from validated simulation platforms based on contribution-driven manner in RAN4#111 (Apr 2024). (If applicable)
· 11. Conclude FR2 MIMO OTA performance requirements at or before RAN4#112 (May 2024).

Issue 1-1-2: Down-selection between Pure measurement approach and Hybrid approach
<Agreement>:
· Make decision on the down-selection between the pure measurement approach and the hybrid approach as early as possible, the deadline is RAN4#109 (Nov 2023).


Issue 1-1-3: FR2 lab alignment activity 
<Agreement>:
· For FR2 lab alignment activity, at least 3 participating labs and 2~3 PADs for each band are required.
· For PAD selection, NSA is prioritized and SA is not precluded.   
· FFS the lab alignment pass/fail limit.

[bookmark: OLE_LINK16]Issue 1-1-4: Simulation Platform Validation Activity
<Agreement>:
· The measurement results used for the simulation platform validation activity should be also from the aligned lab(s).
· Adopt MASC as the pass/fail criteria for simulation platform validation. The limit of MASC for validating simulation platform is FFS.

Issue 1-1-5: Minimum number of measurement data for requirements development
<Agreement>: 
· Keep the previous agreement as [8-15].
<Way forward>: 
· Encourage volunteer labs to indicate the amount of measurement data that they can provide as early as possible, to estimate how much measurement data can be collected.

Issue 1-1-6: How to avoid the same UE model being tested multiple times in Measurement Campaign
<Agreement>: 
· Consider to adopt similar approaches in R4-2220265 (WF for test device information collection for the measurement data pool from Rel-17 TRP TRS WI and Rel-17 FR1 MIMO OTA), i.e., identify a neutral observer to collect device pool information and handle the data of the same UE model. The duty of the observer and detailed working procedures should be specified, consider to reuse the discussion outcomes of the Rel-17 TRP TRS.

Issue 1-1-7: Whether to require the proportion of single panel UE
<Way forward>:
· FFS on the number of antenna panel and whether to consider the proportion of a certain number of antenna panel UE
· Encourage companies to propose constructive and workable approaches on how to guarantee the proportion of certain panel UE at the next meeting.
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Issue 1-2-1: Call for FR2 Performance Alignment Devices (PADs)
<Way forward>:
In order to derive FR2 MIMO OTA requirements in time according to work plan, it’s encouraged companies to provide PADs for the lab alignment activity. The deadline for PAD collection is RAN4#106-bis-e.
· Companies are encouraged to provide/purchase PADs for the FR2 MIMO OTA lab alignment activity.
· Operators in the countries where FR2 has been commercially available are encouraged to provide UEs for the FR2 MIMO OTA lab alignment activity. 
	Company
	How many PADs can be provided/ purchased
	NSA (preferred)/SA
	Note

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

	
	
	
	

	
	
	
	



Issue 1-2-2: Call for volunteer labs for the FR2 MIMO OTA requirement related work
<Way forward>:
· Companies are encouraged to participate in the Lab Alignment Activity and the follow-up Measurement Campaign/Simulation Platform Validation Activity. The deadline for calling for volunteer labs is RAN4#106-bis-e.
	Companies are willing to provide measurement environments and efforts for Simulation Platform Validation Activity
	Keysight, CMCC, CAICT, …

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

	Companies are willing to participate in the Measurement Campaign
	Apple, Huawei, CMCC, CAICT, ETS-Lindgren, …



Issue 1-2-3: FR2 MIMO OTA channel model validation results
<Agreement>: 
· Apple (R4-2300354), CMCC (R4-2212323), and Huawei (R4-2213190) fulfilled the requirements on validating FR2 MIMO OTA channel model on their volunteered labs, therefore shall be considered to move forward in the FR2 MIMO OTA Lab Alignment framework activities.

Sub-topic 1-3 EN-DC band combination selection for FR2 MIMO OTA testing
Issue 1-3: EN-DC band combination selection for FR2 MIMO OTA testing
<Agreement>: 
· Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test, i.e., for each NR band, only select one EN-DC band combination.
· Down select the example LTE anchor band from B2, B4/66 and B5 for FR2 NSA UE MIMO OTA test. FFS if B66 can be selected.
· Further discuss the criteria on how to select the LTE anchor band in case UE does not support the example band combination. FFS whether the same decition tree as that for FR1 TRP TRS can be used.

Topic #2: FR1 MIMO OTA
[bookmark: OLE_LINK32]Sub-topic 2-1 FR1 MIMO OTA testing with Hand phantoms 
Issue 2-1-1: General views
<Agreement>: Keep the previous agreement as below.
· Further 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/Test zone size for FR1 MIMO OTA testing with phantoms
<Agreement>: Keep the previous agreement as below.
· 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. 

Sub-topic 2-2 FR1 MIMO OTA requirement related work 
Issue 2-2-1: Noise impact on MIMO OTA performance at low bands
<Agreement>: 
· RAN4 should study low band noise issue. 
· Labs should first exclude the impact of noise before performing MIMO OTA measurements, especially for frequency bands <1GHz. 

Issue 2-2-2: FR1 MIMO OTA lab alignment activity and measurement campaign
<Agreement>: 
· Perform a low-band lab alignment activity at Band n28, to cross-validate the measurement results from different labs and ensure the validity of the data pool for requirements definition. 
· The low-band lab alignment will be performed at Band n28 and no new lab alignment is needed for other bands<1GHz in Rel-18.
· Labs should first examine and exclude the impact of noise before submitting PAD measurement results.
· For bands <1GHz (n5/n8/n28), measurement campaign should not start before concluding low-band lab alignment activity.
· For bands >1GHz (n1/n77), no new lab alignment is needed, and measurement campaign can start among Rel-17 aligned labs at an early stage. 
· Discuss and conclude the framework and time plan for the FR1 lab alignment at RAN4#106-bis-e (Apr 2023). 

Topic #3: Rel-17 MIMO OTA maintenance
[bookmark: _Hlk127892622]Sub-topic 3-1 FR1 channel model validation 
Issue 3-1: Power validation pass/fail limits
<Agreement>: 
· Adopt +/- 1.5 dB as power validation pass/fail limits for FR1 channel models at Bands n41 and n78.
<Way forward>: 
· Prepare formal CR based on the agreement before the next meeting.

Sub-topic 3-2 FR2 channel model validation 
Issue 3-2: FR2 channel model validation
<Agreement>: 
· Consider to add an alternative time domain test method for the FR2 TCF similarly as for the one defined for FR1.
<Way forward>: 
· Prepare formal CR based on the agreement before the next meeting.
· FFS the following proposals at the next meeting. 
· Consider to add on TS 38.151 a PDP target definition for an additional cluster at 0ns.
· Consider the to add an option to measure the EPRE Power Validation using a test equipment capable to decode the NR signal.
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