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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 #104-bis-e (Oct. 2022, Electronic Meeting)
· General
· The email discussion has been summarized in R4-2217501 [1].
· WF on NR MIMO OTA enhancement was approved in R4-2217461 [2].
· Workplan for Rel-18 NR MIMO OTA WI was approved in R4-2217460 [3].

· Agreements on FR2 MIMO OTA
· Issue 2-1-1: General views on the FR2 MIMO OTA requirements development
· RAN4 should reach consensus on detailed framework/procedure on how to perform hybrid approach before RAN#98, to ensure and confirm the feasibility of the framework.
· RAN4 considers an appropriate threshold for the simulation and measurement data pools to ensure the reliability of FR2 requirements and eliminate the concern on too little data. (Only when the data pool exceeds this threshold, RAN4 uses the simulation or/and measurement results for FR2 requirement definition.)
· RAN4 to collect the information regarding the test labs and measurement devices, and then decide the number of measurement devices for requirements developments.
· Companies are encouraged to provide devices, simulation results, and measurement results for defining FR2 MIMO OTA requirements. The simulation activity and the measurement activity can be conducted in parallel to promote the progress. 
· For performance simulation, encourage companies providing more simulation results with different UE antenna assumptions which follow practical implementations.
· With a validated simulation platform, companies who could not provide either the measurement results or simulation results can provide the input on the antenna configurations. (This approach can ensure the validity of the simulation results, and at the same time can increase the amount of data used to develop requirements.)
· RAN4 should decide whether to conduct an inter-lab alignment activity and a measurement campaign to define FR2 MIMO OTA requirements. 
· Note: All the labs submit the measurement results should complete channel model validation first.
· Preliminary FR2 MU assessment should be finalized before the FR2 lab alignment activity (if needed).

· Issue 2-1-2: When/whether the measurement approach and the simulation approach can be adopted 
· [bookmark: OLE_LINK68]If enough measurement results can be collected, FR2 MIMO OTA requirements should be purely derived from measurement results. Decide the minimum number of devices that pure measurement approach can be adopted.
· If the number of measurement devices are insufficient, once the simulation/measurement correlation is successfully completed, the validated simulation results can be used to develop the requirements together with measurement results. 

· Issue 2-1-3: Correlation between simulation and measurement
· [bookmark: OLE_LINK65][bookmark: OLE_LINK69]RAN4 firstly discusses the correlation between simulation results and measurement results. 
· Correlate simulations with measurements.
· RAN4 should discuss the methods and the pass/fail criteria for validating the simulation approach/results, and how to handle the cases where there are gaps between simulation results and measurement results.
· Validate the simulation results by comparing them with measurement results assuming the same UE configurations.

· Issue 2-1-4: Detailed procedures of the hybrid approach
· RAN4 should specify detailed procedures of the hybrid approach. The following approaches are considered as starting point.
· Approach 1: If the simulation results are verified to be aligned with the measurement results, treat the simulation and measurement results equally and define the FR2 MIMO OTA requirements based on the hybrid data pool. All the companies that submit simulation results shall validate their simulation platforms.  
1. Validate the simulation approach with the measurement results by using the same set of parameters as UE’s implementation. Detailed procedures and criteria should be specified. Make decision on the following aspects:
a. Whether a lab alignment activity should be conducted, before or in parallel with the validation activity between simulations and measurements. The detailed framework is FFS. 
b. How many different UE implementations are sufficient to validate the simulation. 
2. If the gap between the simulation results and the measurement results is larger than X dBm/Hz, revisit and improve the simulation approach until the gap is less than X dBm/Hz. The value of X is FFS. 
3. Collect measurement and simulation results to establish a hybrid data pool. The total number of results in the data pool should be at least [FFS] per band including both simulation and test results. 
4. Derive the requirements form the hybrid data pool with simulation results and measurement results being equally treated. 
· Approach 2: The simulation results from valid platform(s) are used to emulate the measurement results. (The validation procedures are the same as 1~2 in Approach 1.) Then focus more on measurement results than simulation results for FR2 requirement definition.
· How to focus more on the measurement results to define FR2 requirements, is FFS. 
· [bookmark: OLE_LINK2]Further discuss Approach 3 in the next RAN4 meeting:
· Approach 3 (with the lowest priority, i.e., only if Approaches 1 and 2 are not workable, Approach 3 can be considered): In case, few measurement results can be collected or the gap between simulation and measurement cannot be less than X dBm/Hz, if the simulation results can have a reasonable and stable gap compared with measurement results, define a range or tentative values with square brackets for FR2 MIMO OTA requirements based on simulations, further adjust the tentative requirements based on the measurement results to obtain final requirements. How many commercial devices are sufficient to confirm the tentative requirements defined by simulation campaign is FFS. 

· Issue 2-2-1: Target bands for FR2 MIMO OTA requirements development
· The FR2-1 band supported by most 5G device models can be considered as the 1st priority when defining the requirements. Further adjustment of the target FR2-1 bands for FR2 MIMO OTA requirements development in the WID is not precluded. 

· Issue 2-2-2: FR2 channel model validation pass/fail limits
· RAN4 can further check the FR2 channel model validation pass/fail limits if more practical measurement results are obtained from more FR2-1 bands.

· Agreements on FR1 MIMO OTA
· Issue 3-1-1: General views on FR1 MIMO OTA for smartphone in browsing mode
· Further study the necessity and feasibility of the FR1 MIMO OTA test methodology enhancement for Smartphone in browsing mode using hand phantom. 

· Issue 3-1-2: Specific phantom to adopt
· For necessity and feasibility study in Issue 3-1-1: Reuse the same hand phantom of NR TRP TRS testing, i.e., select devices wider than 72mm with the wide hand phantom description and device positioning guideline defined in Annex B.2.3 and Annex B.3.1.1 of TS 38.161, respectively. 

· Issue 3-2: FR1 MIMO OTA for other device types
· Maximum diagonal dimension of tablets under tests should be less than 20 cm with the same performance metrics in section 6.1 of TS 38.151. 
· Further discuss whether to define different screen and power management settings for tablets from smartphones. Consider the following settings for tablets as starting point:
Table 1: Display Settings
	Parameter
	Value

	LCD Backlight
	50%

	Ambient light sensor
	Disabled


[bookmark: _Ref289241995]
Table 2: Power management
	Parameter
	Value

	Screensaver
	Disabled

	Turn OFF display
	Never

	Turn OFF Hard drive
	Never

	System Hibernate
	Never

	Sysem Standby
	Never

	Dynamic control of clock frequencies
	Disabled

	Power source
	Standard battery



· Issue 3-3: Channel model aspects for FR1 MIMO OTA
· RAN4 should further clarify whether the scope is to adopt more defined channel models in Rel-16 for FR1 MIMO OTA requirements, or to define more brand-new FR1 channel models in Rel-18. 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. 
· RAN4 should define the unfinished power validation pass/fail limits. For FR1 MIMO OTA, define the pass/fail limits based on the available measurement results. For FR2 MIMO OTA, define the pass/fail limits based on more validation measurement results. 

· Issue 3-4: Test time reduction for FR1 MIMO OTA
· RAN4 should further study whether Minimum Number of Slots per Stream for bands <1GHz can be reduced to 10k. Whether the study should be concluded before the lab alignment activity (if needed) or can be in parallel, is FFS.  

· Agreements on Preliminary MU assessment
· [bookmark: OLE_LINK26]Issue 4-1: Views on Rel-18 MIMO OTA MU work handling
· RAN4 should finalize preliminary FR2 MU assessment in Rel-17 maintenance. 
· For other parts of MIMO OTA MU work related to FR1 and FR2 test method enhancement, e.g. phantom-based testing in FR1 (if agreed to introduce) and new measurement grid for FR2 (if agreed to introduce), they can be treated in the Rel-18 WI on top of Rel-17 conclusions.


RAN4 #105 (Nov. 2022, Toulouse, France)
· General
· [bookmark: OLE_LINK57]WF on NR MIMO OTA enhancement was approved in R4-2220612 [18].
· Framework for FR2 MIMO OTA performance requirements development was approved in R4-2220611 [19]. Further refinement is not precluded based on discussion outcome in future meetings.
· Ad-hoc minutes for OTA topics was noted in R4-2220609 [36].

· Agreements on FR2 MIMO OTA
· Issue 1-2-1: Call for FR2 Performance Alignment Devices (PADs)
· Companies are encouraged to provide PADs for the FR2 MIMO OTA lab alignment activity. 
· Companies can also purchase devices from the market as PADs for the FR2 MIMO OTA lab alignment activity. 

· Issue 1-2-2: Information collection for the FR2 MIMO OTA requirement related work
· It is encouraged the volunteer labs for validation activity and lab alignment activity to clarify whether to participate in the measurement campaign.

· Agreements on FR1 MIMO OTA
· Issue 2-1-1: General views on FR1 MIMO OTA testing for smartphone with Hand phantom
· [bookmark: OLE_LINK66]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 size for FR1 MIMO OTA testing with phantoms
· [bookmark: _Hlk120608011]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 2-2-1: New channel models for FR1 MIMO OTA
· 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
· 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.

· Issue 2-3-1: FR1 MIMO OTA channel model validation 
· [bookmark: OLE_LINK62]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
· [bookmark: _Hlk120608114]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
· 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.

2.4.2	Remaining Open issues
Core part WI:
· FR2 MIMO OTA test methodology enhancement
· Further refine the Framework for FR2 MIMO OTA requirement development 
· Further refine Test parameters for FR2 MIMO OTA based on simulation and measurement results
· Further check FR2 channel model validation pass/fail limits based on more measurement results 
· FR1 MIMO OTA test methodology enhancement
· Study, and if necessary, specify enhancements of the FR1 MIMO OTA test methodology for other device types in free space based on operators’ request.
· Further study the necessity and feasibility of FR1 MIMO OTA test methodology enhancement for smartphone in browsing mode with hand phantom
· FFS on the feasibility of reusing the existing quite zone size for FR1 MIMO OTA testing with hand phantoms
· Further study Test time reduction methodology for FR1 MIMO OTA
· Define power validation pass/fail limit for FR1 channel model validation
· Preliminary Measurement Uncertainty (MU) assessment corresponding to newly defined test methodologies and test configurations, if any

Perf. part WI:
Note: Performance part has not been started yet.
· 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
· Specify FR2 MIMO OTA performance requirements based on the approved framework
· Lab alignment activity
· Simulation platform validation activity
· Measurement campaign
· Simulation campaign
· Define performance requirements based on collected data
· [bookmark: OLE_LINK64]Specify FR1 MIMO OTA performance requirements in free space
· Define the framework for FR1 MIMO OTA performance requirements development
· Further study the noise impact in the chamber for bands below 1GHz
· Specify FR1 MIMO OTA performance requirements based on the framework 
· 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. 
None
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