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Topic #1: FR1 MIMO OTA
Sub-topic 1-1 Framework and time plan for FR1 MIMO OTA
<Agreement>:
· The Framework and time plan for FR1 MIMO OTA is approved in R4-2305911.
· Measurement results from labs other than Rel-17/18 aligned labs to analysis UE performance or other MIMO antenna issues are not precluded.

[bookmark: _Hlk132980986]Sub-topic 1-2 FR1 MIMO OTA requirement related work
Issue 1-2-1: Information collection for FR1 MIMO OTA requirement related work
<Way Forword>: 
· Collect preliminary information for FR1 MIMO OTA requirement related work during this meeting. Companies are encouraged to confirm whether they are willing to participate in the following campaigns:
	FR1 MIMO OTA related Campaign
	Company

	Lab Alignment Activity at Band n28
	Apple, CAICT, CMCC&BUPT, MediaTek, Xiaomi, Huawei, …

	Measurement Campaign for bands < 1GHz
	CAICT, Apple, [CMCC&BUPT], [MediaTek], [Xiaomi], Huawei, …

	Measurement Campaign for bands > 1GHz
	Rel-17 aligned labs: CAICT, Apple, [CMCC&BUPT], [MediaTek], [Xiaomi], Huawei, …



Issue 1-2-2: Call for PADs for FR1 MIMO OTA lab alignment
<Way Forword>: 
· Companies are encouraged and appreciated to provide PADs for the FR1 MIMO OTA lab alignment activity at Band n28. Volunteer companies can indicate in the table below:
	Company
	How many PADs can be provided

	
	

	
	

	
	



Issue 1-2-3: PAD delivery scheme
<Agreement>: 
· Discuss and conclude the PAD delivery scheme together with the confirmation of volunteer labs and PADs at the next meeting. Consider volunteer labs outside Asia to receive FR1 MIMO OTA PADs for last, e.g.: Apple (Cupertino/California/USA) as a last lab to test PADs.

Issue 1-2-4: Noise impact issue at low bands
<Agreement>: 
· System Integrators are encouraged to do the noise impact experiments to eliminate the noise impact at low bands and provide guidance to labs, and should be compatible with the time plan in R4-2305911. 
· Labs and/or system integrators should do the noise impact experiments to determine suitable values of attenuators for their own systems (The value might be 0~30 dB depends on different MIMO OTA system configurations).
· Power validation defined in TS 38.151 Annex C.3.6 should be done for Low bands, the target power should be set within a reasonable power level, e.g., -77 dBm/30kHz ~ -94.8 dBm/30kHz, to ensure the well power control of wanted signal and noise.

Sub-topic 1-3 FR1 MIMO OTA test with Hand phantoms
Issue 1-3-1: Feasibility of FR1 MIMO OTA test with hand phantom
Proposals:
· Proposal 1: Adjust positioning guidelines to ensure that the DUT and hand phantom can be encompassed in the 20 cm QZ in DMP.
· Proposal 2: Further discuss the MU assessment and CM impact with hand phantom based on the conclusion of the QZ size issue.
<Agreement>: 
· FFS the feasibility and the proposals.

Issue 1-3-2: Necessity of FR1 MIMO OTA test with hand phantom
<Agreement>: 
· FFS the necessity of FR1 MIMO OTA test with hand phantom at next meetings.
· Focus more on the necessity than the feasibility of FR1 MIMO OTA test with hand phantom at the next meeting.

Topic #2: FR2 MIMO OTA
Sub-topic 2-1 Framework for FR2 MIMO OTA
Issue 2-1-1: FR2 lab alignment activity 
<Agreement>:
· Use measured MASC values as pass/fail criteria to decide the lab alignment outcome.
· RAN4 needs to finalize the preliminary MU budget for FR2 3D-MPAC system firstly and then make the decision on pass/fail limit based on the MU budget and measurement results conducted in lab alignment activity. Adopt [0.5-1]*preliminary MU as starting point and further check after the FR2 MU is decided and some PAD measurement results are available.
· Each lab should finalize PAD measurement within 10 workdays, and deliver to the next lab in the same country ASAP with PAD In/Out information shared via email-reflector; otherwise, labs in the same country should equally share the period for testing the PADs. 

Issue 2-1-2: Simulation platform validation activity 
<Agreement>: 
· Proposal: Keep the previous agreements in the FR2 MIMO OTA framework (R4-2302927) as below.
· The lab alignment is required for the validation activity, i.e., the measurement results used for the validation activity should come from the aligned lab(s).
· To align the assumptions in the simulation with the measurement, use prototypes and commercial devices (1st priority).

Issue 2-1-3: Minimum number of measurement data for requirements development
<Agreement>: 
· Keep the previous agreement [8-15], FFS after receiving some feedback from volunteer labs on the estimated amount of measurement data can be provided. More measurement data is preferred.

Issue 2-1-4: Approaches to increase the measurement data for requirements development
<Agreement>: 
· Include the PAD measurement results from aligned labs into the data pool for specifying FR2 MIMO OTA performance requirements, if allowed by PAD providers. FFS how to process the PAD measurement results from aligned labs.

Issue 2-1-6: Avoid the same UE model being simulated and measured in Hybrid approach
<Way forward>:
· FFS whether/how to avoid the same UE model being simulated and measured in Hybrid approach at next meetings.

[bookmark: _Hlk132314199]Sub-topic 2-2 FR2 MIMO OTA requirement related work
Issue 2-2-1: PADs for FR2 lab alignment activity
<Agreement>:
· Confirm the following four PADs for the FR2 lab alignment activity.
	Provider
	How many PADs can be provided
	NSA (preferred)
/SA
	Current location
	When will the PAD(s) be ready
	Supported bands
	Note

	Huawei
	One commercial device for lab alignment activity but not for simulation validation activity
	NSA
	Beijing, China
	Ready now
	
n257
	Not to disclose any UE information except supported bands

	Keysight
	Two commercial devices
	EN-DC
	USA
	Can be hand carried to May RAN4 meeting
	PAD_1: n257, n258, n260, n261
[bookmark: OLE_LINK1]PAD_2: n260, n261
	Not to disclose the manufacturers and models

	Samsung
	One commercial device
	EN-DC
	Korea
	Can be hand carried to May RAN4 meeting
	
n260, n261
	Not to disclose the manufacturers and models



[bookmark: _Hlk132294773]Issue 2-2-2: Volunteer labs for FR2 lab alignment activity
<Agreement>:
· Confirm the following five volunteer labs for FR2 lab alignment activity.
	Volunteer lab
	City
	Contact

	Apple
	Cupertino, California, USA
	Istvan Szini
Istvan@apple.com

	CAICT
	Beijing, China
	Xuan Yi, yixuan@caict.ac.cn 

	CMCC
	Beijing, China
	Yichen Zhao: zhaoyichen@cmdc.chinamobile.com
Xiaohang Yang: yangxiaohang@caict.ac.cn

	ETS-Lindgren
	Cedar Park, Texas, USA
	Edwin Mendivil
Edwin.Mendivil@ets-lindgren.com

	Huawei
	Beijing, China
	Lingyu Kong: konglingyu4@hisilicon.com
Jizheng wang: wangjizheng@hisilicon.com



Issue 2-2-3: FR2 PAD delivery scheme
<Agreement>: 
· Adopt the following PAD delivery scheme for FR2 MIMO OTA lab alignment activity as baseline.  
· Keysight’s two PADs and Samsung’s one PAD: Huawei -> CMCC -> CAICT -> (transfer the PADs at Oct RAN4) -> Apple -> ETS-Lindgren -> Return to Keysight and Samsung
· Note: The PADs can be tested in different labs located in the same country in parallel during the same period. 
· Huawei’s one PAD: Huawei -> CMCC -> [CAICT (if possible)] -> (transfer the PAD at Aug RAN4) -> Apple -> ETS-Lindgren -> (transfer the PAD at Oct RAN4) -> [CAICT (if cannot measure the PAD before Aug)] -> Return to Huawei

Sub-topic 2-3 Preliminary MU assessment for FR2 MIMO OTA
Issue 2-3-1: Work plan and general views 
<Agreement>: 
· To ensure the lab alignment activity can be concluded on time, companies are encouraged to contribute on FR2 preliminary MU assessment in recent RAN4 meetings. RAN4 should complete FR2 preliminary MU assessment before the end of lab alignment activity, i.e., no later than RAN4#109 (Nov 2023).

[bookmark: _Hlk132983701]Issue 2-3-2: MU budget for FR2 MIMO OTA test system
<Agreement>:
· Further discuss preliminary MU budget for FR2 MIMO OTA test system at the next meeting. Inputs from CE vendors are encouraged. 

[bookmark: _Hlk132293109]Sub-topic 2-4 EN-DC band combination selection for FR2 MIMO OTA
Issues 2-4-1 and 2-4-2: Example LTE anchor band selection and Decision tree
<Agreement>:
· To make sure a consistent test condition for a particular UE across different labs, an example LTE anchor band along with a decision tree shall be defined. 
· LTE B66 is selected as the example LTE anchor band for n261 FR2 MIMO OTA test. For UEs that don’t support B66, use a decision tree to select the LTE anchor band.
· Further discuss details of the decision tree at next meetings. 
· Note: UEs that support n261 with any LTE anchor are allowed for the FR2 band n261 MIMO OTA Measurement Campaign.

Topic #3: Rel-17 MIMO OTA maintenance
Sub-topic 3-1 FR2 MIMO OTA channel model validation
Issue 3-1: FR2 MIMO OTA channel model validation
<Agreement>: 
· FFS the following proposals with details brought by the proponent company 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.
· Keep the FR2 temporal correlation validation pass/fail limits as agreed for consistency with FR1. FFS whether FR2 temporal correlation validation pass/fail limits can be tightened when more measurement results are available in future meetings.

Topic #4: CR work split for TS 38.151
<Agreement>:
· It is recommended to provide CRs to TS 38.151 based on the following work split: 
	Clause in TS 38.151
	Clause name/Related Rel-18 Topics
	Company

	1, 2, 3, 4, 5
	Scope, References, Definitions, General, Frequency bands (if any)
	CAICT

	6
	FR1 MIMO OTA requirements
	Vivo, Xiaomi, CAICT, Apple, OPPO

	7
	FR2 MIMO OTA requirements
	Qualcomm, Huawei, CAICT, Apple, Samsung, OPPO

	Annex A
	FR1 Test methodology (e.g., Enhancement for tablet type, hand phantom, if applicable)
	Vivo, Xiaomi, CAICT, Apple, OPPO

	Annex B
	FR2 Test methodology (e.g., Preliminary MU)
	Qualcomm, Huawei, Apple

	Annex C
	FR1 Channel models and Validation procedure
	Huawei, CAICT, Spirent, Keysight

	Annex D
	FR2 Channel models and Validation procedure
	Huawei, Spirent, Keysight

	Annex E
	gNB configurations (e.g., test time reduction, if applicable)
	CAICT, Samsung

	Annex F
	Environmental requirements (if any)
	Apple, Huawei

	Note: 
1. Please distinguish Rel-17 and Rel-18 CRs. New MIMO OTA requirements and new test methods/features defined in Rel-18 should be Rel-18 CRs. Test methodology complement/maintenance should be Rel-17 CRs. 
2. For clauses with multiple interested companies, alignment discussions before each RAN4 meeting are encouraged. 
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