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Introduction
This topic summary covers discussions for Rel-18 NR_MIMO_OTA_enh WI (AI 5.16) with the following topics: 
· Topic 1: FR1 MIMO OTA
· Topic 2: FR2 MIMO OTA
· Topic 3: Internal TR 38.761
Topic #1: 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

	R4-2315159
	Huawei, HiSilicon
	on MIMO OTA FR1 test
Proposal 1: for band n1 or in general for any bands, MIMO requirements should be derived according to the number of receive antennas.

	R4-2315433
	Xiaomi
	Minimum Number of Slots per Stream for below 1GHz MIMO OTA test
Observation 1: based on our measurement results, the TRMS difference between 10k and 20k is small, the maximum difference is 0.5 dB.
Observation 2: the actual test time could be reduce heavily if Minimum Number of Slots per Stream is decreased from 20k to 10k.

	R4-2316226
	OPPO
	Further consideration on MIMO OTA with hand phantom
Observation 1: There are six common use scenarios for UE hand-grip usage, as shown above.
Proposal 1: The final test scenarios for FR1 MIMMO OTA with hand phantom will be down-selected from the above six use scenarios.
Observation 2: At least 30cm quiet zone/test zone is required for FR1 MIMO OTA with hand phantom vertically grip.
Proposal 2: 3GPP could consider to specify or introduce the hand phantoms horizontally grip from other SDO, with the observation that griping the UE horizontally is a common use scenario for smart phone daily usage.

	R4-2316227
	OPPO
	Noise impact of FR1 MIMO OTA for low band
Observation 1: The throughputs first get better and then become stable with the value of attenuation increasing.
Observation 2: 20dB attenuator can provide stable enough measurement results for OPPO’s MIMO OTA lab.

	R4-2316307
	CAICT
	On FR1 MIMO OTA lab alignment schedule
Proposal 1: Adjust the PAD delivery scheme for FR1 MIMO OTA lab alignment activity based on the current progress as below:
· [bookmark: OLE_LINK1]vivo’s one PAD: Labs in Beijing -> OPPO -> (transfer the PAD at Nov RAN4) -> Apple -> Return to vivo
· Xiaomi’s two PADs: Labs in Beijing -> OPPO -> (transfer the PADs at Oct/Nov1) -> Apple -> Return to Xiaomi
· Note 1: Oct. or Nov. depends on whether all labs in China can complete the test before the end of Oct. meeting.
Proposal 2: 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 in RAN4#110 (Feb 2024).  

	R4-2316308
	CAICT
	Template for 3GPP Rel-18 FR1 MIMO OTA Lab Alignment Activity



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Test time reduction for FR1 MIMO OTA < 1GHz
Background: in Rel-16, we adopted small Number of Slots per Stream for throughput as 10k, but only for bands >1GHz. For band<1GHz, the slot number is tentatively defined as [20k], in TS 38.151:
	Table E.1-1: FR1 Common test parameters
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 2)
	RBs
	0

	
	Subcarrier spacing
	kHz
	15 or 30


<Skip unnecessary part in the table…>
	Minimum Number of Slots per Stream
	
	20000 for 15kHz SCS
 40000 for 30kHz SCS
(Note 3)

	Transmit Power Control
	dBm
	13 

	DL power level
(RS EPRE of SSS)
	dBm / SCS
	Set at gNodeB simulator 
with correction from calibration

	EPRE ratio of PDSCH to SSS
	dB
	0

	Note 1:	UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH transmission.
Note 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 for tested channel bandwidth and subcarrier spacing.
Note 3:	For FR1 MIMO OTA test lab alignments and FR1 MIMO OTA UE performance requirements, the following values can be used:
			For FR1 bands >1GHz: 20k for 30kHz SCS, 10k for 15kHz SCS;
			For FR1 bands <1GHz: [20k] for 15kHz SCS;







Open issues and candidate options before meeting:
Issue 1-1-1: Whether Minimum Number of Slots per Stream for bands <1GHz can be reduced to 10k
R4-2315433 (Xiaomi) presents some measurement results with the following observations:
Observation 1: based on our measurement results, the TRMS difference between 10k and 20k is small, the maximum difference is 0.5 dB.
Observation 2: the actual test time could be reduced heavily if Minimum Number of Slots per Stream is decreased from 20k to 10k.
· Proposals (based on the above observations)
· Proposal 1: Consider to reduce Minimum Number of Slots per Stream to 10k for bands < 1GHz, to reduce test time.
· Proposal 2: Encourage companies to provide more measurement data to check the impact of the slot number on MIMO OTA performance.
· Proposal 3: Encourage to conclude this issue no later than the RAN4#109 (Nov.), to complete the core part WI. 
· Recommended WF
· Agree on P1~P3

Issue 1-1-2: Slot number for the on-going Rel-18 MIMO OTA lab alignment activity
· Proposals
· Proposal 1 (Moderator): 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. 
· Recommended WF
· Agree on P1

Sub-topic 1-2 FR1 MIMO OTA test with Hand phantoms (informational discussion)
Issue 1-2: Use scenarios for FR1 MIMO OTA test with Hand phantoms
· Proposals (OPPO)
· Proposal 1: The final test scenarios for FR1 MIMMO OTA with hand phantom will be down-selected from the following six use scenarios.
· Proposal 2: 3GPP could consider to specify or introduce the hand phantoms horizontally grip from other SDO, with the observation that griping the UE horizontally is a common use scenario for smart phone daily usage.[image: ]
[image: ]
· Recommended WF
· Informational discussions are welcome

Sub-topic 1-3 Noise impact on MIMO OTA performance at low bands
R4-2316227 (OPPO) presents the measurement results of noise impact on MIMO OTA performance at band n28. Up to now, CAICT (R4-2301049), MediaTek (R4-2304073), CMCC&BUPT joint lab (R4-2304215), and OPPO shared the measurement results. Different labs observed the phenomenon and adopted the same solution to exclude the noise impact. 
Issue 1-3: Noise impact on MIMO OTA performance at low bands
· Observations (OPPO)
· Observation 1: The throughputs first get better and then become stable with the value of attenuation increasing.
· Observation 2: 20dB attenuator can provide stable enough measurement results for OPPO’s MIMO OTA lab.
· Recommended WF
· TBA

Sub-topic 1-4 Rel-18 FR1 MIMO OTA Lab alignment  
Issue 1-4-1: PAD delivery scheme
· Proposals
· Proposal 1 (CAICT): Adjust the PAD delivery scheme for FR1 MIMO OTA lab alignment activity based on the current progress as below:
· vivo’s one PAD: Labs in Beijing -> OPPO -> (transfer the PAD at Nov RAN4) -> Apple -> Return to vivo
· Xiaomi’s two PADs: Labs in Beijing -> OPPO -> (transfer the PADs at Oct/Nov1) -> Apple -> Return to Xiaomi
· Note 1: Oct. or Nov. depends on whether all labs in China can complete the test before the end of Oct. meeting.
· Recommended WF
· Adjust the PAD delivery scheme according to actual progress 

Issue 1-4-2: Time plan
· Proposals
· Proposal 1 (CAICT): 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).  
· Recommended WF
· TBA

Issue 1-4-3: Template for 3GPP Rel-18 FR1 MIMO OTA Lab Alignment Activity
· Proposals
· Proposal 1 (CAICT): Approve the Template in R4-2316308 for 3GPP Rel-18 FR1 MIMO OTA Lab Alignment Activity.
· Recommended WF
· TBA

[bookmark: _Hlk146913531]Sub-topic 1-5 Number of receive antennas for n1 performance requirements development 
Issue 1-5: Number of receive antennas for n1 performance requirements development
· Proposals 
· Proposal 1 (Huawei): For band n1 or in general for any bands, MIMO requirements should be derived according to the number of receive antennas.
· Recommended WF
· TBA

Topic #2: 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

	R4-2315558
	Samsung
	On applicability rules for FR2 MIMO OTA
Proposal 1:	for both SA and NSA capable FR2 UEs, reuse the same applicability rules on SA and NSA UEs of FR1 TRP TRS for FR2 MIMO OTA.

	R4-2315894
	CMCC
	Considerations on FR2 power validation pass/fail limit
Proposal 1: Adopt +/- 1.5dB as the power validation limits for band n261.

	R4-2316306
	CAICT
	FR2 MIMO OTA channel model validation results for band n261
Proposal 1: Confirm the pass/fail limit for PSP validation as 84% and remove the square brackets. 
Proposal 2: Define the FR2 power validation pass/fail limit as ±1 dB.
Proposal 3: Tighten the FR1 power validation pass/fail limit to ±1 dB.
Observation 1: CAICT has completed a full set of FR2 MIMO OTA channel model validation for CDL-C UMi at band n261. The following characteristics have been validated: PDP, Doppler, PSP, Cross-polarization, and Power validation.  

	R4-2316320
	Keysight Technologies UK Ltd
	Draft CR to update preliminary FR2 MU



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 FR2 channel model validation
Issue 2-1-1: PSP pass/fail limit for FR2 channel model validation 
· Proposals
· Proposal 1 (CAICT): Confirm the pass/fail limit for PSP validation as 84% and remove the square brackets.
· Recommended WF
· Agree on the proposal 

Issue 2-1-2: Power validation pass/fail limit for FR2 channel model validation 
Four labs (Apple, CAICT, CMCC, Huawei) have provided FR2 power validation results, all better than 1dB. 
· Proposals
· Option 1 (CAICT): ±1 dB
· Option 2 (CMCC): ±1.5 dB
· Option 3 (Moderator): A value between 1dB and 1.5dB, e.g., 1.2dB
· Recommended WF
· Conclude FR2 power validation pass/fail limit at this meeting

Issue 2-1-3: Power validation pass/fail limit for FR1 channel model validation 
The current FR1 power validation pass/fail limit is ±1.5 dB.
· Proposals
· Proposal 1 (CAICT): Tighten the FR1 power validation pass/fail limit to ±1 dB.
· Recommended WF
· TBA

Issue 2-1-4: FR2 channel model validation results 
· Observation: All the volunteer labs have submitted complete or part of FR2 MIMO OTA channel model validation results at band n261/28GHz, which are summarized as below: 
· Apple (R4-2300354): PDP, Doppler, PSP, Cross-polarization, Power validation
· Huawei (R4-2213190, R4-2313220): PDP, Doppler, PSP, Cross-polarization, Power validation
· CMCC (R4-2212323, R4-2315894): PDP, Doppler, PSP, Cross-polarization, Power validation
· ETS-Lindgren (R4-2311276):  PDP, Doppler, PSP, Cross-polarization
· CAICT (R4-2312536, R4-2316306): PDP, Doppler, PSP, Cross-polarization, Power validation
· Recommended WF
· TBA

Sub-topic 2-2 Preliminary MU of FR2 3D-MPAC system
Issue 2-2: Draft CR to update preliminary FR2 MU
· Proposal
· Proposal 1 (Keysight):  Endorse the Draft CR to update preliminary FR2 MU in R4-2316320. 
· Recommended WF
· Endorse the Draft CR at this meeting to complete the preliminary FR2 MU assessment. 

Sub-topic 2-3 Applicability rules for MIMO OTA testing of FR2 SA and NSA UEs
Issue 2-3: Applicability rules for MIMO OTA testing of FR2 SA and NSA UEs
Reference: The Applicability rules for FR1 TRP TRS testing in TS 38.161:
	[bookmark: _Toc114077860][bookmark: _Toc121933393][bookmark: _Toc124151776][bookmark: _Toc130324593]4.3	Applicability rules for testing of FR1 SA and NSA UEs
The applicability and test coverage rules for Non-Standalone (NSA) only capable devices shall include the following:
-	For each NR band supported by the device, test the UE in EN-DC mode using any one example configuration containing that NR band or configuration declaration decision tree as per recommended TRP/TRS test procedures in this specification.
The applicability and test coverage rules for Standalone (SA) and NSA (EN-DC) capable devices shall include the following:
-	For each NR band in a device, test the UE in Standalone Mode as per the TRP/TRS test procedures in this specification.
-	This shall also fulfil coverage for all EN-DC FR1 minimum performance requirements for that NR band and need not be retested in EN-DC mode.



· Proposals
· Proposal 1 (Samsung): For both SA and NSA capable FR2 UEs, reuse the same applicability rules on SA and NSA UEs of FR1 TRP TRS for FR2 MIMO OTA.
· Recommended WF
· TBA

Topic #3: Internal TR 38.761
Main technical topic overview. The structure can be done based on sub-agenda basis. 
	T-doc number
	Company
	Proposals / Observations

	R4-2316309
	CAICT
	TP to TR 38.761 on channel model validation for n41 and n78

	R4-2316310
	CAICT
	TP to TR 38.761 on lab alignment for bands > 1GHz

	R4-2316704
(A revision has been uploaded)
	CAICT
	TR 38.761 skeleton for Measurements of MIMO OTA performance



Open issues summary
Background: At RAN#101 plenary, a revised WID of Rel-18 NR MIMO OTA enhancement was approved, an internal TR is added to capture the outcome of measurements of MIMO OTA performance of UE.
Sub-topic 3-1 TR 38.761 skeleton
Issue 3-1: Skeleton of TR 38.761 Measurements of MIMO OTA performance of UE
Note: A revision of R4-2316704 has been uploaded: https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_108bis/Inbox/Drafts/rev%20of%20R4-2316704.zip 
· Proposal
· Approve the proposed skeleton of TR 38.761 Measurements of MIMO OTA performance of UE in Rev. of R4-2316704.
· Recommended WF
· TBA

Sub-topic 3-2 TPs to TR 38.761
Issue 3-2-1: TP to TR 38.761 on channel model validation for n41 and n78
· Proposal 
· Approve the proposed TP to TR 38.761 on channel model validation for n41 and n78 in R4-2316309
· Recommended WF
· TBA

Issue 3-2-2: TP to TR 38.761 on lab alignment for bands > 1GHz
· Proposal
· Approve the proposed TP to TR 38.761 on lab alignment for bands > 1GHz in R4-2316310
· Recommended WF
· TBA
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