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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 #108-bis (Xiamen, China, October 09 – October 13, 2023)
General
· Topic summary for NR_MIMO_OTA_enh is in R4-2317962 [1]
· Ad-hoc minutes for NR_MIMO_OTA_enh is in R4-2316944 [2]
· WF on NR_MIMO_OTA_enh was approved in R4-2316945 [3]
· Template for 3GPP Rel-18 FR1 MIMO OTA Lab Alignment Activity was approved in R4-2316308 [12]
· TR 38.761 skeleton was agreed in R4-2316947 [15]
· TP to TR 38.761 on channel model validation for n41 and n78 was approved in R4-2316946 [14]
· TP to TR 38.761 on lab alignment for bands > 1GHz was approved in R4-2316968 [16]
· Draft CR to TS 38.151 on updating preliminary FR2 MU was endorsed in R4-2316320 [13]

Topic #1: FR1 MIMO OTA
Issue 1-1-1: Whether Minimum Number of Slots per Stream for bands <1GHz can be reduced to 10k
Agreement:
· Consider to reduce Minimum Number of Slots per Stream to 10k for bands < 1GHz, to reduce test time.
· Encourage companies to provide more measurement data to check the impact of the slot number on MIMO OTA performance. 
· Encourage to conclude this issue no later than the RAN4#109 (Nov.), to complete the core part WI. 

Issue 1-1-2: Slot number for the on-going Rel-18 MIMO OTA lab alignment activity
Agreement:
· Keep the Minimum Number of Slots per Stream as 20k for the on-going lab alignment activity for n28, to ensure consistency across different labs. 

Issue 1-4-1: PAD delivery scheme for Rel-18 FR1 MIMO OTA Lab alignment
Agreement:
· Adjust the PAD delivery scheme for FR1 MIMO OTA lab alignment activity based on the current progress as below:
· Three PADs: Labs in Beijing -> OPPO -> (transfer the PAD at Nov. RAN4) -> Apple  

Issue 1-4-2: Time plan for Rel-18 FR1 MIMO OTA Lab alignment
Agreement:
· Adjust the time plan for FR1 MIMO OTA lab alignment activity as below: 
· Collect all lab alignment measurement results from lab volunteers based on the contribution-driven manner at RAN4#109 (Nov 2024) and RAN4#110 (Feb 2024). Conclude the lab alignment outcome at RAN4#110 (Feb 2024).  

Issue 1-5-1: Which MIMO OTA requirements should be defined for band n1
Options: 
· Option 1: 2x2 MIMO OTA requirements for 2Rx UE
· Option 2: 4x4 MIMO OTA requirements for 4Rx UE
· Option 3: 2x2 MIMO OTA requirements for 4Rx UE
Agreements:
· Prioritize Option 1. Further study if RAN4 can consider Option 2 or Option 3 if Option 1 has been identified to be infeasible by Feb 2024.
· The data pool should consist of UEs with only 2Rx for Option 1.
· Companies are encouraged to input on the amount of UE models with only 2Rx available on the market.

Issue 1-5-2: How to identify 2Rx UE and 4Rx UE
Agreement:
· UEs will be classified based on the number of Rx antenna ports, regardless of the number of physical antennas.
· Note: The meaning of “antenna port” is the same as that in Clause 7.2 of 3GPP TS 38.101-1. 
· FFS how to identify the number of Rx antenna ports of UEs. Further discuss the following methods:
· Labs can check the Information Element of max. MIMO layers for PDSCH per CC/band from BS simulator.
· The information can be collected from OEMs by a neutral party. 
· Other methods are not excluded.

Topic #2: FR2 MIMO OTA
Issue 2-1-1: PSP pass/fail limit for FR2 channel model validation 
Agreement:
· Confirm the pass/fail limit for PSP validation as 84% and remove the square brackets.

Issue 2-1-2: Power validation pass/fail limit for FR2 channel model validation 
Agreement:
· Define Power validation pass/fail limit for FR2 channel model validation as 1.5 dB. 

Issue 2-1-3: Power validation pass/fail limit for FR1 channel model validation 
Agreement:
· Keep the Power validation pass/fail limit for FR1 channel model validation as 1.5 dB.

Issue 2-3: Applicability rules for MIMO OTA testing of SA and NSA UEs
Agreement:
· For both SA and NSA capable FR2 UEs, consider to reuse the principle of applicability rules on SA and NSA UEs of FR1 TRP TRS for MIMO OTA.
· Specify detailed applicability rules for MIMO OTA testing of SA and NSA UEs at the next meeting. 

RAN4 #109 (Chicago, USA, November 13 – November 17, 2023)
General
· Topic summary for NR_MIMO_OTA_enh is in R4-2318228 [17]
· Ad-hoc minutes for NR_MIMO_OTA_enh is in R4-2321084 [18]
· WF on NR_MIMO_OTA_enh was approved in R4-2321085 [19]
· Updated Framework and time plan for FR1 MIMO OTA performance requirements development (Nov 2023) was approved in R4-2321137 [38]
· Updated Framework and time plan for FR2 MIMO OTA performance requirements development (Nov 2023) was approved in R4-2321138 [39]
· 3GPP TR 38.761 v0.1.0 was approved in R4-2319164 [30]
· TP to TR 38.761 on Lab 6 Power Validation was approved in R4-2321107 [23]
· TP to TR 38.761 on channel model validation for n78 and n41 was approved in R4-2318895 [25]
· TP to TR 38.761 on General Aspects and Measurement Setup was approved in R4-2320060 [33]
· TP to TR 38.761 on channel model validation for n28 was approved in R4-2320061 [34]	
· TP to TR 38.761 on FR2 channel model validation was approved in R4-2320062 [35]
· TP to TR 38.761 on FR1 noise impact was approved in R4-2321108 [36]
· TP to TR 38.761 on Rel-18 lab alignment framework was approved in R4-2320064	 [37]
· 3GPP TR 38.761 v0.2.0 was email approved in R4-2320179 [42]
· CR to TS 38.151 on Updates to FR1 Channel model validation was agreed in R4-2321203 [21]
· CR to TS 38.151 on updating preliminary FR2 MU was agreed in R4-2318836 [24]
· CR to TS 38.151 on test configurations was agreed in R4-2321109 [46]
· CR to TS 38.151 on introduction of applicability rules for MIMO OTA requirements was agreed in R4-2321110 [47]
· CR to TS 38.151 on FR2 channel model validation pass/fail limits was agreed in R4-2320596 [48]	

Topic #1: FR1 MIMO OTA
Issue 1-1: Reduce Minimum Number of Slots per Stream for bands <1GHz to 10k 
Agreement:
· Minimum Number of Slots per Stream can be reduced to 10k for FR1 MIMO OTA measurement campaign and conformance testing for bands < 1GHz.

Issue 1-2-1: Exclude the impact of noise on MIMO OTA test results
Agreement:
· [bookmark: _Hlk150268249]RAN4 accepts the measurement results presented in R4-2319109 as an evidence of Apple’s FR1 MIMO OTA lab compliance on low frequency noise mitigation evaluation.

Issue 1-2-2: Complete channel model validation
Agreement:
· Volunteer labs should provide channel model validation results for bands n1/5/8 no later than RAN4 #110 (Feb. 2024), to ensure the Measurement Campaigns will not be delayed. 

Issue 1-3: Preliminary outcome of Rel-18 FR1 MIMO OTA lab alignment
Agreement:
· Reuse the pass/fail limit of Rel-17 FR1 MIMO OTA lab alignment, i.e., +/- 0.75*preliminary MU (+/- 2.25 dB for bands < 3GHz).
· Start the Measurement Campaign after RAN4#109 immediately, based on the preliminary outcome that ≥ 3 labs can be aligned. 
· The reference values of lab alignment will be derived by averaging the results from all 6 labs submitted in the 1st round. Then determine which labs are aligned; the potential failed labs can have the chance to retest the PAD(s). The reference values will not be changed, and the aligned labs will not be affected. 

Issue 1-4-1: Which MIMO OTA requirements should be defined for band n1
Agreement:
· RAN4 should define 4x4 MIMO OTA requirements for 4Rx UE first in Rel-18, considering 4Rx UEs at band n1 is the majority on the market and mandatory in some countries/regions.
· Not to define 2x2 MIMO OTA requirements for 4Rx UE.
· Not to perform measurement campaign for 2Rx UE.
· Study and investigate an offset between FR1 MIMO OTA performance for 4Rx and 2Rx UEs at band n1

Issue 1-4-2: Whether IEs can be used to identify 2Rx UE and 4Rx UE
Agreement:
· The IE of maxNumberMIMO-LayersPDSCH can be used to identify 4Rx UE
· Further check if the IE srs-TxSwitch can be used to identify 4Rx UE.
[bookmark: OLE_LINK1]
Issue 1-4-3: How to identify 2Rx UE and 4Rx UE 
Agreement:
· Labs can try to identify 4Rx UE by themselves in any methods listed below:
· Method 1: If a UE can be connected to call box with 4x4 MIMO, the UE can be confirmed as a 4Rx UE
· Method 2: Obtain the MIMO layer information from BS simulator, e.g., check the IE maxNumberMIMO-LayersPDSCH
· FFS IE srs-TxSwitch
· Method 3: Directly collect the information from OEMs.
· Other methods are not precluded
· Any 3GPP member can work with the selected test labs to provide 4Rx UEs.

Issue 1-4-5: Thresholds of data pool for specifying FR1 MIMO OTA requirements
Agreement:
· Confirm the Minimum number of devices for defining FR1 MIMO OTA requirements for each band as 15.

Topic #2: FR2 MIMO OTA
Issue 2-1: FR2 PAD delivery scheme and time plan
[bookmark: OLE_LINK3]Agreement:
Postpone the deadline of FR2 lab alignment activity to RAN4 110-bis meeting (Apr. 2024).

Topic #3: Rel-17 MIMO OTA maintenance
Issue 4-1-2: Doppler pass/fail limits for FR1 and FR2 channel model validation
Agreement:
·  Not to tighten the Doppler pass/fail limits for FR1 and FR2 channel model validation in Rel-18.

2.4.2	Remaining Open issues
Core part WI:
· None

Perf. part WI:
· FoM and criteria for FR2 MIMO OTA
· [bookmark: OLE_LINK67]Refine the additional criteria of FR2 MIMO OTA for PC3 UE, if necessary
· Study the FoM and additional criteria of FR2 MIMO OTA for UE with other power classes
· Conclude FR2 MIMO OTA lab alignment and Measurement campaign, specify FR2 MIMO OTA performance requirements
· Conclude FR1 MIMO OTA lab alignment and Measurement campaign, specify FR1 MIMO OTA performance requirements
· Specify recommended test tolerance (TT) for FR1 and FR2 MIMO OTA performance requirements

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. 
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. 
	
None
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