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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 #110bis (Changsha, China, 15th – 19th Apr, 2024)
General
· Topic summary for NR_MIMO_OTA_enh is in R4-2405856 [1]
· Ad-hoc meeting minutes for NR_MIMO_OTA_enh is in R4-2406063 [2]
· WF on NR_MIMO_OTA_enh was approved in R4-2406083 [3]
· Updated Framework and time plan for FR1 MIMO OTA performance requirements development (Apr 2024) was approved in R4-2405468 [20]

Topic #1: FR1 MIMO OTA
Issue 1-1-1: Reference value of Rel-18 FR1 MIMO OTA lab alignment
Agreement:
· Calculate the reference value based on all PAD results which are not identified as apparent outliers.

Issue 1-1-2: Outcome of Rel-18 FR1 MIMO OTA lab alignment
Agreement:
· Based on the measurement results and the analysis in R4-2405466, RAN4 successfully concludes Rel-18 FR1 MIMO OTA lab alignment activity with the following outcome: 
· All 6 volunteer labs (Apple, CAICT, CMCC&BUPT, MediaTek, Xiaomi, OPPO) are aligned at band n28. 

Issue 1-2-1: Additional criteria of FR1 MIMO OTA for bands < 1GHz
Agreement:
· Reconsider the additional criteria of FR1 MIMO OTA for bands < 1GHz. The following options should be considered: 
· Option 1: Increase the maximum downlink power condition (i.e. PRS-EPRE-MAX) for bands < 1GHz, e.g., increase PRS-EPRE-MAX from -80dBm/15kHz to -74~-77 dBm/15kHz. 
· Option 2: Relax the additional criteria on 90%TP without increasing PRS-EPRE-MAX. 
· Combinations of Options 1 and 2. 
· For Option 1, further check the maximum PRS-EPRE-MAX that test systems can support. Feedback from test labs/system integrators is needed. 
· Make decision based on more analysis and more measurement results. Encourage more labs to share detailed measurement results before a check point prior to RAN4#111 Tdoc submission deadline via 3GPP_TSG_RAN_WG4_NR-MIMO-OTA reflector.

Issue 1-2-2: Whether the measurement data from the “failed” DUTs can be included
Options: 
· Option 1: Include all measurements irrespective of whether they failed the test.
· Option 2: Include those devices that only fail the 90% criteria (but pass 70%), but exclude those that fail the 70% criteria.
· Option 3: Exclude all measurements that fail either 70% or 90% TP.
Agreement:
· FFS the options and make decision at the next meeting. 

Issue 1-2-3: FR1 MIMO OTA performance requirements development
Agreement:
· To gather the test efforts, encourage volunteer labs to provide more measurement data for n1 and n5 at the next meeting. (To meet the threshold, we need at least 3 more for n5, and 4 more for n1.)

Issue 1-3: Test tolerance for FR1 MIMO OTA
Agreement:
· Define the recommended TT for FR1 MIMO OTA as 0.6*MU based on the Rel-17 RAN4 agreement, i.e., 1.57 for bands ≤ 3 GHz and 1.59 for bands＞3 GHz.

Topic #2: FR2 MIMO OTA
[bookmark: OLE_LINK3]Issue 2-1-1: The maximum downlink RS-EPRE for FR2 MIMO OTA testing
Agreement:
· For FR2 MIMO OTA, confirm the maximum downlink RS-EPRE as -79.1dBm/120kHz.

Issue 2-1-2: Additional criteria for PC3 UE
Agreement:
· For PC3 UE, confirm the additional criterion on the minimum number of test points where UE can meet 70% TP under the maximum downlink power condition as 18.

Issue 2-1-3: Additional criteria for PC1 UE
Agreement:
· For PC1 UE, define the additional criterion on the minimum number of test points where UE can meet 70% TP under the maximum downlink power condition as 5.

Issue 2-1-4: Other criteria for FR2 MIMO OTA
Agreement:
· Encourage volunteer labs to also provide FR2 MIMO OTA measurement results at 90% TP outage (including sensitivity values at each of test points and the number of test points where DUT fails to reach 90% TP) when submitting Lab alignment activity/Measurement campaign results.  
· FFS the additional criterion for FR2 MIMO OTA on the minimum number of test points at 90% TP outage under the maximum downlink power condition.

Issue 2-2-1: Pass/fail criteria for FR2 MIMO OTA lab alignment 
Agreement:
· For FR2 MIMO OTA lab alignment activity, apparent outliers (if identified) should not be considered in the average process for deriving reference values. The PAD measurement result deviates over [1.5]*preliminary MU (i.e., 7.575 dB for band n261) from all the other labs’ results should be identified as apparent outlier.
· Define the same pass/fail limit as that for FR1 lab alignment, i.e., 0.75*preliminary MU.

Issue 2-2-2: FR2 MIMO OTA lab alignment results
Agreement:
· Based on the analysis in R4-2405464, RAN4 concludes the 1st round FR2 MIMO OTA lab alignment activity at this meeting with the following outcome: 
· The 4 labs (Apple, CAICT, CMCC, Huawei) are aligned at 28-GHz band.
· The remaining lab can submit the PAD measurement results at the next meeting and be confirmed as aligned labs, without affecting the confirmation of the aligned labs in the 1st round. 

Issue 2-3-1: Devices provision for FR2 MIMO OTA Measurement Campaign
Agreement:
· To avoid disclosing the performance data of the volunteered FR2 devices, volunteer companies have the flexibility to deliver the volunteered device(s) to any aligned lab(s), and the specific test lab information shall not be disclosed.
· The volunteer devices for FR2 MIMO OTA Measurement Campaign are confirmed as below:
	[bookmark: OLE_LINK4]Company Name
	How many FR2 devices are provided before/during RAN4#110bis
	Contact

	Keysight
	3
	Thorsten Hertel <thorsten.hertel@keysight.com>

	Samsung
	1
	Bozhi Li <bozhi.li@samsung.com>
Jeongheum Lee <jh0413.lee@samsung.com>

	Google
	2
	Clement Huang <clementhuang@google.com>



· The feedback from volunteer labs is as below:
	[bookmark: OLE_LINK5]Lab Name
	How many FR2 devices can be received (the measurement data are expected to be submitted at RAN4#111, May 2024) 
	Contact

	CAICT
	6
	Xuan Yi <yixuan@caict.ac.cn>

	CMCC    
	[3]
	Xiaoyi Chen <chenxiaoyi@cmdc.chinamobile.com>



Issue 2-3-2: How to process the PAD measurement results to be included into the data pool
· Take the average values of PAD measurement results with one top and on bottom outliers removed.

Issue 2-4: Test tolerance for FR2 MIMO OTA
Agreement: 
· Define the recommended TT for FR2 MIMO OTA as 0.5*preliminary MU budget, i.e., 2.525 dB for 26.5GHz≤f≤29.5GHz.

RAN4 #111 (Fukuoka, Japan, 20th – 24th May, 2024)
General
· Topic summary for NR_MIMO_OTA_enh is in R4-2410127 [1]
· Ad-hoc meeting minutes for NR_MIMO_OTA_enh is in R4-2409854 [2]
· WF on NR_MIMO_OTA_enh was approved in R4-2409927 [3]
· Updated Framework and time plan for FR2 MIMO OTA performance requirements development (May 2024) was approved in R4-2407662 [41]
· LS on Rel-18 NR MIMO OTA progress was approved in R4-2408908 [52]	
· CR to TS 38.151 on introduction of FR2 PC1 MIMO OTA performance metric was agreed in R4-2407901 [46]
· CR to TS 38.151 on FR2 MIMO OTA FoM was agreed in R4-2407654 [33]
· CR to TS 38.151 on MIMO OTA performance requirements was agreed in R4-2409923 [34]	

Topic #1: General agreements
Issue 1-1-1: Proposals on concluding Rel-18 MIMO OTA performance work
Agreement:
· RAN4 has concluded the Perf. part of Rel-18 MIMO OTA WI, finalizing the FR1 MIMO OTA performance requirement for bands n1, n5, n28, as well as the FR2 MIMO OTA performance requirement for band n261.

Issue 1-1-2: LS on Rel-18 MIMO OTA progress
Agreement:
· With concluding the MIMO OTA performance requirements, send an LS to other OTA groups on 3GPP RAN4 Rel-18 MIMO OTA progress, to ensure industry coordination on this topic.
· The LS is approved in R4-2408908. 

Topic #2: FR1 MIMO OTA
Issue 2-1-1: General views on additional criteria and UE pool
Agreement:
· RAN4 should carefully check the UE samples and exclude any abnormal measurement results, to avoid any misleading decisions on the test method/addition criteria.

Issue 2-1-2: Additional criteria for bands <1GHz
Agreement:
· For bands <1GHz, PRS-EPRE-MAX is increased to -78dBm/15kHz for FR1 MIMO OTA, and the additional criteria at 90%TP is relaxed to 8 out of 12 orientations.
· The corresponding CR to TS 38.151 is agreed in R4-2409923.

Issue 2-2-1: Measurement data submission deadline for the data pool 
Agreement:
· The data pool for Rel-18 FR1 MIMO OTA requirements was frozen before the start of RAN4 #111. 

Issue 2-2-2: Scope of the performance data pool for bands <1GHz
Agreement:
· Include all measurements irrespective of whether they failed the original additional criteria for bands <1GHz.

Issue 2-2-3: FR1 MIMO OTA performance requirements (n1/n5/n28)
Agreement:
· Based on the CDF analysis of the data pool in R4-2407661 and the agreement of Issue 2-2-2, RAN4 concludes the FR1 MIMO OTA performance requirements as below: 
· For band n28, specify the TRMSaverage,70 minimum requirement as -84.6 dBm/15kHz
· For band n5, specify the TRMSaverage,70 minimum requirement as -88.0 dBm/15kHz
· For band n1, specify the TRMSaverage,70 minimum requirement as -96.0 dBm/15kHz
· Note:
· Due to the relatively late decision to specifying 4x4 MIMO OTA requirement instead of 2x2 MIMO OTA for band n1 in Rel-18, only one lab finally submitted the measurement data, which possibly limited the diversity and range of the n1 data pool (though meeting the minimum criteria). Given these aspects, and further considering the LTE B1 TRMS requirement, the NR n1 TRMS requirement is agreed as -96.0 dBm/15kHz. 
· Note that this n1 TRMS requirement is beyond the range of the data pool, and the decision is based on specific considerations of the current n1 data pool. It should not be used as a reference procedure for future performance requirements definition for other bands. A further revisit is not precluded when the limitations on Rel-18 n1 data pool are addressed.
· The corresponding CR to TS 38.151 is agreed in R4-2409923.

Topic #3: FR2 MIMO OTA
Issue 3-1: Additional criteria for FR2 MIMO OTA
Agreement:
· Not to define the additional criteria on 90%TP for FR2 MIMO OTA in Rel-18.

[bookmark: OLE_LINK1]Issue 3-2: FR2 MIMO OTA lab alignment outcome
Agreement:
· Based on the summary and analysis in R4-2407663, RAN4 concludes the FR2 MIMO OTA lab alignment activity with the following outcome: 
· 4 labs (Apple, CAICT, CMCC, Huawei) are aligned at 28-GHz band.

Issue 3-3-2: Data pool for performance requirement
Agreement:
· The data pool for Rel-18 FR2 MIMO OTA requirements was frozen before the start of RAN4 #111. 

Issue 3-3-4: FR2 MIMO OTA performance requirement (n261)
Agreement:
· Based on the CDF analysis of the data pool in R4-2409926, RAN4 concludes the FR2 MIMO OTA performance requirements as below: 
· For band n261, specify the MASC70 minimum requirement as -100.0 dBm/120kHz.
· The corresponding CR to TS 38.151 is agreed in R4-2409923.

2.4.2	Remaining Open issues
None
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. 
None
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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