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Introduction
This topic summary covers the discussions for Rel-18 NR MIMO OTA WI (AI 9.16) and Rel-17 MIMO OTA maintenance (R4-2300800 in AI 5.2.2).
List of candidate target of discussions for this topic. 
· [bookmark: OLE_LINK30]1st round: Discuss open issues, stabilize the updated Framework for FR2 MIMO OTA. 
· 2nd round: Conclude the open issues, approve the updated Framework for FR2 MIMO OTA.
[bookmark: _Hlk118898733]Topic #1: FR2 MIMO OTA
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300084
	Qualcomm Incorporated
	On FR2 MIMO OTA requirements
Proposal 1: Prototype UE shall be allowed for simulation platform validation. The simulation platform validation activity could be done in one of volunteered labs for validation activity.
Proposal 2: Adopt 3 as the minimum number of participating labs and 2 as the minimum number of PADs for the lab alignment activity.
Proposal 3: RAN4 to consider the minimum number of measurement device is [8] per band for FR2 MIMO OTA requirements development as the starting point. 
Proposal 4: If finally, the number of measurement results could not reach the minimum number, e.g., [8], RAN4 shall decide the FR2 MIMO OTA requirements based on the existing measurement results.
Proposal 5: Select the same minimum number of measurement results, i.e., [8] as the minimum number of results in hybrid approach.
Proposal 6: RAN4 to adopt MASC as the pass/fail criteria for simulation platform validation. The limits of MASC for correlation between simulation and measurement is FFS.  


	R4-2300354
	Apple
	On FR2 MIMO OTA Channel Model Validation
Observation 1: 		Consider the possibility to add on TS 38.151 a PDP target definition for an additional cluster at 0ns.
Observation 2:		Consider the possibility to add a time domain test method for the FR2 TCF similarly as for the one defined for  FR1.
Observation 3:		Consider the possibility to add an option to measure the EPRE Power Validation using a test equipment capable to decode the NR signal.
Proposal 3:		Apple fulfilled the requirements on validating FR2 MIMO OTA channel model on its volunteered lab, therefore shall be considered to move forward in the FR2 MIMO OTA Lab Alignment framework activities.


	R4-2300997
	Samsung
	EN-DC band combination selection for FR2 MIMO OTA testing
Proposal 1:	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.
Proposal 2:	Down select the example LTE anchor band from B2, B4/66 and B5 for FR2 NSA UE MIMO OTA test. B66 is slightly preferred.
Proposal 3:	Further discuss the criteria on how to select the LTE anchor band in case UE does not support the example band combination.
Proposal 4:	Similar with NSA adopted in measurement campaign, it is proposed to only consider NSA mode UE in lab alignment campaign.


	R4-2301046
	CAICT
	Updated Framework for FR2 MIMO OTA performance requirements development
Proposal 1: Approve the updated Framework defined in this contribution to guide the FR2 MIMO OTA performance requirements related work. Further refinement is not precluded based on discussion outcomes in future meetings.


	R4-2301562
	vivo
	Views on FR2 MIMO OTA framework
Observation 1: Difficulty of collecting sufficient measurement results for FR2 MIMO OTA is alleviated significantly, which means the initial motivation on performing FR2 MIMO OTA simulation has been removed.    
Proposal 1: Pure measurement-based approach should be adopted to define FR2 MIMO OTA requirements.     
Proposal 2: The following aspects can be considered for FR2 MIMO OTA requirement work. 
· For lab alignment activity, the suggested number of labs is at least 3, the number of PAD could be 2~3.
· For FR2 measurement campaign, it would be good if the test lab can reflect whether single panel UE has been considered or not.
· [bookmark: OLE_LINK2]For specifying FR2 performance requirements, we suggest the minimum number as 15, same as FR1, otherwise additional tolerance may need to be considered due to small data pool.

	R4-2301921
	Xiaomi
	on the FR2 MIMO OTA
Proposal 1: To confirm 3 labs as participating labs and 2 PADs for each band as lab alignment activity baseline.
Proposal 2: It is proposed to use 1*MU as the threshold for simulation and measurement result.
Proposal 3: It is proposed to use 0.75*MU as the lab alignment pass/fail limit.
Proposal 4: It is proposed that no limit of the proportion of single panel UE in both simulation and measurement campaign.


	R4-2302151
	Huawei,HiSilicon
	Discussion on FR2 MIMO OTA test methodology enhancement
Propose 1: The measurement results used for the simulation platform validation activity should be also from the aligned lab(s).
Observation 1: Since the antenna system radiation patterns belong to UE implementation, it is difficult to be disclosed for the simulation campaign.
Propose 2: Operators in the countries where FR2 has been commercially available are encouraged to provide UEs for the FR2 MIMO OTA lab alignment activity.




The moderator can suggest a limited number of papers which could be presented: Companies can discuss directly based on the Topic summary for Topic #1. 
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Framework for FR2 MIMO OTA 
[bookmark: OLE_LINK1]Issue 1-1-1: Time plan
Moderator: The target completion date for Core part is Dec. 2023, for Perf. part is Jun. 2024. 
· Proposal: Approve the following time plan (R4-2301046). 
· 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 in 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 in 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).
· Recommended WF
· Companies are invited to share views.
· The updated framework (R4-2301046) should be revised based on the discussion outcomes. The target is to approve the time plan in this meeting.

Issue 1-1-2: Down-selection between Pure measurement approach and Hybrid approach
Moderator: In the WID (R4-223509), the down-selection is suggested to be done before the completion of core part (Dec. 2023).
	· Both Pure measurement approach and Hybrid of simulation and measurement approach will be considered for FR2 requirement definition
· Note: Down-selection between pure measurement approach and hybrid of simulation and measurement approach is suggested to be done before the completion of core part.




· Options: 
· Option 1: Pure measurement-based approach should be adopted to define FR2 MIMO OTA requirements. (vivo)     
· Option 2: Down-selection between the pure measurement approach and the hybrid approach should be done in RAN#109 (Nov 2023), based on the estimated amount of measurement data can be collected. (CAICT)
· Others
· Recommended WF
· Companies are invited to share views.
· The updated framework (R4-2301046) should be revised based on the discussion outcomes. The target is to approve the updated framework at this meeting. 

Issue 1-1-3: FR2 lab alignment activity 
· Proposals: 
· Proposal 1: For FR2 lab alignment activity, at least 3 participating labs and 2~3 PADs for each band are required.  (CAICT, vivo, Qualcomm, Xiaomi) 
· Proposal 2: For PAD selection, focus more on NSA mode. 
· Option 1: Both SA and NSA can be adopted, but NSA is preferred. (CAICT)
· Option 2: Only consider NSA mode UE in lab alignment campaign. (Samsung)
· Proposal 3: to use 0.75*MU as the lab alignment pass/fail limit. (Xiaomi)
· Recommended WF
· Companies are invited to share views.
· The updated framework (R4-2301046) should be revised based on the discussion outcomes. The target is to approve the updated framework at this meeting. 

[bookmark: OLE_LINK16]Issue 1-1-4: Simulation Platform Validation Activity
· Proposals: 
· Proposal 1: Prototype UE shall be allowed for simulation platform validation. The simulation platform validation activity could be done in one of volunteered labs for validation activity (to prevent disclosing too much information of measurement device). (Qualcomm)
· Proposal 2: The measurement results used for the simulation platform validation activity should be also from the aligned lab(s). (Huawei)
· Proposal 3: Since the antenna system radiation patterns belong to UE implementation, it is difficult to be disclosed for the simulation campaign. (Huawei)
· Proposal 4: RAN4 to adopt MASC as the pass/fail criteria for simulation platform validation. The limits of MASC for correlation between simulation and measurement is FFS. (Qualcomm)  
· Proposal 5: to use 1*MU as the pass/fail limit for simulation platform validation. (Xiaomi, CAICT)
· Recommended WF
· Companies are invited to share views.
· The updated framework (R4-2301046) should be revised based on the discussion outcomes. The target is to approve the updated framework at this meeting. 

Issue 1-1-5: Minimum number of measurement data for requirements development
· Proposals:
· Proposal 1: For pure measurement approach, consider the minimum number of measurement device per band as 
· Option 1: [8] (Qualcomm)
· Option 2: [8-10] (CAICT)
· Option 3: 15 (vivo)
· Proposal 2: If finally, the number of measurement results could not reach the minimum number, e.g., [8], RAN4 shall decide the FR2 MIMO OTA requirements based on the existing measurement results. (Qualcomm)
· Proposal 3: For hybrid approach, select the same minimum number of measurement results, i.e., [8] as the minimum number of results. (Qualcomm) 
· Recommended WF
· Companies are invited to share views.
· The updated framework (R4-2301046) should be revised based on the discussion outcomes. The target is to approve the updated framework at this meeting. 

Issue 1-1-6: How to avoid the same UE model being tested multiple times in Measurement Campaign
· Proposals
· Proposal 1: 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. (CAICT)
· Others
· Recommended WF
· Companies are invited to share views.
· The updated framework (R4-2301046) should be revised based on the discussion outcomes. The target is to approve the updated framework at this meeting. 

Issue 1-1-7: Whether to require the proportion of single panel UE
· Proposals: Whether to require the proportion of single panel UE
· Proposal 1: For Measurement Campaign:
· Option 1a: yes
· Option 1b: no (Xiaomi, CAICT)
· Option 1c: not mandatory, but encourage test labs to reflect whether single panel UE has been considered or not. (vivo)
· Proposal 2: For Simulation Campaign:
· Option 2a: yes 
· Option 2b: no (Xiaomi)
· Proposal 3: For Simulation Platform Validation Activity:
· Option 3a: yes 
· Option 3b: no (CAICT)
· Recommended WF
· Companies are invited to share views.
· The updated framework (R4-2301046) should be revised based on the discussion outcomes. The target is to approve the updated framework at this meeting. 

[bookmark: OLE_LINK27]Sub-topic 1-2 FR2 MIMO OTA requirement related work
Issue 1-2-1: Call for FR2 Performance Alignment Devices (PADs)
· Proposals
· Proposal 1: Companies are encouraged to provide/purchase PADs for the FR2 MIMO OTA lab alignment activity. Please volunteer companies indicate in the table below:
	Company
	How many PADs can be provided/ purchased
	Note

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

	
	
	

	
	
	



· Proposal 2: Operators in the countries where FR2 has been commercially available are encouraged to provide UEs for the FR2 MIMO OTA lab alignment activity. 
· [bookmark: OLE_LINK10]Recommended WF
· TBA

Issue 1-2-2: Call for volunteer labs for the FR2 MIMO OTA requirement related work
· Proposals
· Proposal 1: Volunteer labs are encouraged to indicate in the table below:
	Companies are willing to provide measurement environments and efforts for Simulation Platform Validation Activity
	Keysight, Huawei, 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, …



· [bookmark: OLE_LINK4]Recommended WF
· TBA

Issue 1-2-3: FR2 MIMO OTA channel model validation results
Moderator: Up to now, 4 companies (Apple, CMCC, Huawei, Keysight) have provided their FR2 MIMO OTA channel model validation results. 
· Proposal
· Proposal 1: Apple fulfilled the requirements on validating FR2 MIMO OTA channel model on its volunteered lab, therefore shall be considered to move forward in the FR2 MIMO OTA Lab Alignment framework activities. (R4-2300354)
· Recommended WF
· TBA

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
· Proposals (Samsung)
· Proposal 1:	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.
· Proposal 2:	Down select the example LTE anchor band from B2, B4/66 and B5 for FR2 NSA UE MIMO OTA test. B66 is slightly preferred.
· Proposal 3:	Further discuss the criteria on how to select the LTE anchor band in case UE does not support the example band combination.
· Recommended WF
· Companies are invited to share views. 

Topic #2: FR1 MIMO OTA
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300140
	Huawei Tech.(UK) Co.. Ltd
	on quiet zone size for MIMO OTA tests in browsing mode
Proposal 1: there is no need to increase the number of probes in anechoic chambers due to the presence of hand phantom in browsing mode.
Proposal 2:  send an LS to RAN5 to ascertain the MU value when the ensemble size of hand phantom and device exceeds the size of quiet zone.

	R4-2300174 (reserved)
	Huawei Tech.(UK) Co.. Ltd
	LS to RAN5 impact of quiet zone size on MU

	R4-2301047
	CAICT
	On FR1 MIMO OTA test methodology enhancement for smartphone with hand phantom
Observation 1: It is observed from the measurement results that the hand phantoms will affect the MIMO OTA performance of smartphones, and the effects on different smartphones are diverse. More than half smartphones suffer MIMO OTA performance degradation due to the presence of hand phantoms, but 30%~40% smartphones show similar or even better performance in hand phantoms.  The performance gap between FS and hand phantom scenarios can reach 2.8dB. 
Observation 2: The effects of HL and HR phantoms are different. Among the tested 12 smartphones, most (66.7%) show better MIMO OTA performance in HL. The performance gap between HL and HR scenarios can reach 1.6dB. 
Proposal 1: Confirm the necessity of the FR1 MIMO OTA test methodology enhancement for smartphone with hand phantom.
Observation 3: The measured sensitivity values are different in different DUT positions with hand phantom. 
Proposal 2: RAN4 should define the FoM of FR1 MIMO OTA requirement for smartphone in hand phantom browsing mode. At least the sensitivity values in the four DUT positions, namely, HL DMP, HL DMSU, HR DMP, HR DMSU, should be included. 
Proposal 3: Encourage companies to collect and analyse more measurement data in different cases, e.g., different frequencies, MIMO layers, DUT positions, etc., to further study the FR1 MIMO OTA test methodology for smartphone with hand phantom.
Observation 4: Studies have shown that the impact of hand phantom on the test zone size of the MPAC system is negligible.
Proposal 4: Confirm the feasibility of reusing the existing test zone size for FR1 MIMO OTA testing with hand phantoms. 


	R4-2301048
	CAICT
	Channel model validation results for Bands n1, n5, n8, and n28
Observation 1: CAICT has completed part of channel model validation for Bands n28, n5, n8, and n1. The following parameters of CDL-C UMi have been validated: TCF, SCF, PDP, Cross-polarization at 722MHz and 836.5MHz, as well as TCF, PDP, Cross-polarization at 2132.5MHz. 

	R4-2301049
	CAICT
	On noise impact and FR1 lab alignment
Observation 1:  Amplifier noise will affect MIMO OTA measurement results, especially at low frequency bands.
Observation 2:  By adding suitable attenuators after the amplifiers in MPAC system, the impact of noise can be eliminated and the MIMO OTA measurement results can be corrected.
Proposal 1: Labs should first exclude the impact of noise before performing MIMO OTA measurements, especially for frequency bands <1GHz.
Observation 3: In the WID, there are three target bands (n28, n5, n8) lower than 1GHz, the MIMO OTA results are likely to be incorrect at these bands due to the impact of amplifier noise.
Proposal 2: Perform a lab alignment activity for bands below 1GHz, to cross-validate the measurement results from different labs and ensure the validity of the data pool for requirements definition. 
Proposal 3: Discuss and conclude the framework and time plan for the lab alignment at RAN4#106-bis-e (Apr 2023).

	R4-2301460
	OPPO
	Further discussion on FR1 MIMO OTA in browsing mode
Observation 1: MIMO OTA performance can not be easily correlated with SISO OTA performance of UE.
Proposal 1: It is valuable and necessary to develop the FR1 MIMO OTA test methodology in browsing mode with hand phantom.
Proposal 2: The 20cm-diameter test zone is applicable for FR1 MIMO OTA testing in browsing mode with hand phantoms.

	R4-2301563
	vivo
	Views on FR1 MIMO OTA
Observation 1: For UE noise-floor-based MIMO OTA testing, the white noise from amplifiers would cause desense of MIMO OTA performance.
Observation 2: FR1 MIMO OTA desense could be worse at low frequency bands, e.g. 700MHz.
Proposal 1: RAN4 should study low band noise issue and perform lab alignment activity at n28 to reduce inconsistent of UE low-band performance among volunteered test labs.
Proposal 2: For bands n5/n8/n28, measurement campaign should not start before concluding low-band lab alignment activity. 
Proposal 3: For bands n1/n77, no new lab alignment is needed, and measurement campaign can start among Rel-17 aligned labs at an early stage.

	R4-2301920
	Xiaomi
	on the FR1 MIMO OTA
Proposal 1: The hand phantom test method of MIMO OTA can be defined to better test the UE MIMO performance.
Proposal 2: To further study how to reflect the FS DML mode with hand phantom.
Observation 1: The largest and smallest delta of free space to hand phantom is 3.4 dB and 0.13 dB respectively.
Observation 2: The largest and smallest delta of below 3GHz hand phantom to above 3GHz hand phantom is 0.94 dB and 0.01 dB respectively.
Proposal 3: To further study how to reflect the MIMO performance degradation.

	R4-2302518
	Keysight Technologies UK Ltd
	On Phantom Testing and QZ Sizes
Observation 1: Only the 30 cm QZ/test zone has been defined for OTA testing with phantoms for smartphone devices in 3GPP and CTIA.
Proposal 1: Adjust the WID to augment the existing 20 cm QZ/test zone with a 30 cm QZ if phantoms are considered for NR FR1 MIMO OTA testing
Proposal 2: In the absence of introducing another QZ/test zone, do not consider phantoms for NR FR1 MIMO OTA testing.




The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Sub-topic 2-1 FR1 MIMO OTA testing with Hand phantoms 
Several companies shared views and analysis on this topic (R4-2300140, R4-2301047, R4-2301460, R4-2301920, R4-2302518).  R4-2301047and R4-2301920 present some measurement results of UE performance with hand phantoms.
Issue 2-1-1: General views
· Proposals
· Proposal 1: Confirm the necessity of the FR1 MIMO OTA test methodology enhancement for smartphone in browsing mode with hand phantom. (CAICT, OPPO, Xiaomi)
· Proposal 2: In the absence of introducing another QZ/test zone, do not consider phantoms for NR FR1 MIMO OTA testing. (Keysight)
· Proposal 3: Encourage companies to collect and analyse more measurement data in different cases, e.g., different frequencies, MIMO layers, DUT positions, etc., to further study the FR1 MIMO OTA test methodology for smartphone with hand phantom. (CAICT)
· Others
· Recommended WF
· Companies are invited to share views.

Issue 2-1-2: Quite zone/Test zone size for FR1 MIMO OTA testing with phantoms
· Proposals
· Proposal 1: Confirm the feasibility of reusing the existing 20cm test zone size for FR1 MIMO OTA testing with hand phantoms. (CAICT, OPPO, Huawei)
· Proposal 2: There is no need to increase the number of probes in anechoic chambers due to the presence of hand phantom in browsing mode. (Huawei)
· Proposal 3: Adjust the WID to augment the existing 20 cm QZ/test zone with a 30 cm QZ if phantoms are considered for NR FR1 MIMO OTA testing. (Keysight)
· Others
· [bookmark: OLE_LINK19]Recommended WF
· [bookmark: OLE_LINK29]Companies are invited to share views. Technical analysis is welcome. 

Issue 2-1-3: FR1 MIMO OTA FoM for smartphone in browsing mode
· Proposals
· Proposal 1: To further study how to reflect the MIMO performance degradation. (Xiaomi)
· Proposal 2: RAN4 should define the FoM of FR1 MIMO OTA requirement for smartphone in hand phantom browsing mode. At least the sensitivity values in the four DUT positions, namely, HL DMP, HL DMSU, HR DMP, HR DMSU, should be included. (CAICT)
· Proposal 3: To further study how to reflect the FS DML mode with hand phantom. (Xiaomi)
· Others
· Recommended WF
· Companies are invited to share views.

Issue 2-1-4: MU assessment for FR1 MIMO OTA testing with hand phantoms
· Proposals
· Proposal 1: Send an LS to RAN5 to ascertain the MU value when the ensemble size of hand phantom and device exceeds the size of quiet zone. (Huawei) (Moderator: A draft LS is attached in R4-2300140.)
· Others
· Recommended WF
· Companies are invited to share views on the proposal and the draft LS in R4-2300140.

Sub-topic 2-3 FR1 MIMO OTA requirement related work 
Issue 2-3-1: Noise impact on MIMO OTA performance at low bands
Moderator’s note: R4-2301049 provides some measurement results to help analyse the impact of noise on MIMO OTA performance for band <1GHz.
· Proposals
· Proposal 1: RAN4 should study low band noise issue. (vivo)
· Proposal 2: Labs should first exclude the impact of noise before performing MIMO OTA measurements, especially for frequency bands <1GHz. (CAICT)
· Others
· Recommended WF
· Companies are invited to share views.

Issue 2-3-2: FR1 MIMO OTA lab alignment activity and measurement campaign 
Moderator’s note: In the WID, bands n1, n5, n8, n28, n77 are listed as the 1st priority for FR1 MIMO OTA requirements development. Bands n5, n8, n28 are lower than 1GHz
· Proposals
· Proposal 1: Perform lab alignment activity for bands< 1GHz, to cross-validate the measurement results from different labs and ensure the validity of the data pool for requirements definition. (CAICT, vivo)
· 1a: Perform lab alignment activity at n28. (vivo)
· Proposal 2: For bands <1GHz (n5/n8/n28), measurement campaign should not start before concluding low-band lab alignment activity. (vivo)
· Proposal 3: 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. (vivo)
· Proposal 4: Discuss and conclude the framework and time plan for the lab alignment at RAN4#106-bis-e (Apr 2023). (CAICT)
· Others
· Recommended WF
· [bookmark: OLE_LINK23]Companies are invited to share views.

Topic #3: Rel-17 MIMO OTA maintance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300800
	CMCC
	Considerations on FR1 channel model power validation pass/fail limits
Observation 1: Some factors such as the differentiate downlink and uplink power, the average time of spectrum analyzer will affect the power measurement results, we suggest to adopt +/- 1dB of power validation limits for n41 and n78 frequency.
[bookmark: _Hlk127892664]Proposal 1: Adopt +/- 1dB of power validation limits for n41 and n78 frequency FR1 channel models.


	R4-2300354
	Apple
	On FR2 MIMO OTA Channel Model Validation
Observation 1: 		Consider the possibility to add on TS 38.151 a PDP target definition for an additional cluster at 0ns.

Observation 2:		Consider the possibility to add a time domain test method for the FR2 TCF similarly as for the one defined for  FR1.

Observation 3:		Consider the possibility to add an option to measure the EPRE Power Validation using a test equipment capable to decode the NR signal.




[bookmark: _Hlk127892622]Sub-topic 3-1 FR1 channel model validation 
Issue 3-1: Power validation pass/fail limits
· Proposals
· Proposal 1: Adopt +/- 1dB of power validation limits for n41 and n78 frequency FR1 channel models. (CMCC)
· Others
· Recommended WF
· Companies are invited to share views.

Sub-topic 3-2 FR2 channel model validation 
Issue 3-2: FR2 channel model validation
· Proposals (based on Observations in R4-2300354)
· Proposal 1: Consider to add on TS 38.151 a PDP target definition for an additional cluster at 0ns.
· Proposal 2: Consider to add a time domain test method for the FR2 TCF similarly as for the one defined for FR1.
· Proposal 3: Consider the to add an option to measure the EPRE Power Validation using a test equipment capable to decode the NR signal.
· Recommended WF
· Companies are invited to share views.

