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Introduction
Based on the agreed WF [1], FR2 MIMO OTA remaining open issues on PSP validation and QoQZ shall be finalized this meeting:
Remaining Open issues：
· FR2 PSP Validation procedures
· CE vendors align on the PSP validation procedure before next RAN4 e-meeting, e.g.,
· consider if Roll/AZ positioner could be used for SP method [R4-2005560]
· consider different virtual array configurations and NF compensation methods for the PAS estimation step for KS method [R4-2004565]
· If misalignment still shows next meeting, then better accuracy vs. measurement time will be the KPI to select one procedure to finalize this topic.
· FR2 QoQZ procedure 
· QoQZ procedure based on the agreed 6 probes location shall be finalized next RAN4 e-meeting 

In addition, the maintenance of Rel-15 NR UE Testability TR38.810 (i.e. FR2 test methods for UE RF, RRM and Demod) is also discussed in this email thread.
List of candidate target of discussion for 1st round and 2nd round 
· 1st round: make decision on PSP and QoQZ validation procedure. 
· 2nd round: finalize the content of TPs based on the decision of 1st round. 
Topic #1: FR2 test methods
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006308
	CAICT
	TP to TR 38.827 v1.3.0 on RMC correction

	R4-2006431
	Samsung
	Proposal 1: feasible SNR range can be split into two parts: single probe contribution (SNRsingle-probe) and multi-probe contribution (ΔSNRmulti-probe), i.e., SNR3D-MPAC = SNRsingle-probe + ΔSNRmulti-probe
Observation 1: the multi-probe SNR contribution (ΔSNRmulti-probe) is affected by two aspects, probe weights at TE side and antenna directivity pattern at UE side.
Observation 2: the multi-probe SNR contribution (ΔSNRmulti-probe) is expected in the range of [0, 3.5]dB.
Proposal 2: it is encouraged for TE vendors to input an aligned estimated value to ΔSNRmulti-probe among [0, 3.5]dB based on probe weights for CDL-A InO and CDL-C UMi respectively

	R4-2006740
	Keysight Technologies
	Observation 1: Suitable omnidirectional loop and dipole reference antennas with insignificant azimuth gain variations currently do not exist.
Observation 2: The current FR1 QoQZ procedure cannot be leveraged for the NR FR2 3D MPAC QoQZ validation procedure.
Observation 3: For NR MIMO OTA, only the single-directional EIRP/EIS metrics need to be assessed in the QoQZ procedure
Observation 3: The existing NR FR2 QoQZ validation approach is suitable for NR FR2 3D MPAC systems
Proposal 1: Leverage the NR FR2 UE RF QoQZ procedure for NR FR2 3D MPAC MIMO OTA systems using just a single measurement probe
Proposal 2: Include the draft text below as FR2 QoQZ Validation procedure in [6].

	R4-2006741
	Keysight Technologies
	Observation 1: The two-step process using the MUSIC algorithm shows PSP of >96% when the OTA PAS is considered the reference.
Observation 2: The PSP results using the spatial correlation-based approach are not as good as with the MUSIC based approach.
Proposal 1: Adopt the PSP validation approach based on a virtual antenna array configuration with two vertical sectors and one horizontal sector and the MUSIC algorithm.

	R4-2006742
late contribution
	Keysight Technologies
	TP to 38.827 to add PSP validation procedure

	R4-2006743
	Keysight Technologies
	Observation 1: The current FR2 3D MPAC system definition has ambiguities in terms of UE positioning and the NR MIMO probes
Observation 2: The spherical coordinate system lends itself to a common ambiguity which could be avoided by limiting rotation angles to certain ranges.
Observation 3: Whether the UE is rotated so that the test direction w.r.t. to the UE is aligned with the channel model coordinate system z axis or whether the UE is rotated so that the z axis of the UE’s coordinate system is aligned with the fixed test point w.r.t. the channel model coordinate system will yield additional ambiguities.
Observation 4: Option 1 introduces the least amount of positioner blockage while Options 2 and 3 can obstruct the path between UE and NR MIMO probes.
Proposal 1: Select a single positioner, probe layout configuration, and rotation assumption to avoid ambiguities
Proposal 2: Select Option 4 of the FR2 NR MIMO system configuration as the baseline for 3D MPAC systems.
Proposal 3: Perform the UE rotations based on the assumption that the test direction w.r.t. to the UE is aligned with the channel model coordinate z axis
Proposal 4: Limit the turntable rotation to a range of 0 to 180o only.

	R4-2007085
	OPPO
	Proposal: to realize the placement of FR2 uplink communication path in MPAC, two approaches could be considered:
· Add an independent antenna near the 6 downlink probes
· Pick up the uplink signals from one or several of the 6 probes
Consequently, in order to guarantee the FR2 3D-MPAC system working effectively, the following aspects is FFS.
· The dynamic range of uplink signal
· The isolation between downlink and uplink

	R4-2007592
	Spirent Communications
	Observation 1. PSP validation most likely need some phase taper correction technique.
Observation 2. If the number of measurement time is limited, number of virtual elements will also become limiter mandating to use some super-resolution technique to estimate DoA.
Proposal 1. Apply either of the PSP validations proposed in [1],[2], using super-resolution technique to estimate DoA.

	R4-20007594
	Spirent Communications
	[bookmark: _Hlk517280009]TP on Verification of Channel Model implementation in TR38.827, PSP

	R4-2007658
	ROHDE & SCHWARZ
	Observation 1: Current probe layout centered around 90º elevation and close to 0º azimuth will affect the DUT performance.
Observation 2: Simulations to evaluate the PSP performance implement a rotation of the DUT so the original absolute impinging angles of each channel model are respected.
Proposal: Channel model rotations shall be specified in TR 38.827 and FR2 test points shall be rotated to compensate them on a per channel model basis. 

	R4-2008273
Reserved
	Keysight Technologies
	TP to TR38.827 to avoid ambiguities for FR2 MIMO OTA Testing



Open issues summary
Sub-topic 1-1 FR2 PSP validation procedure
Issue 1-1-1: FR2 6 probes location 
· Proposals 
· Proposal 1. Apply either of the PSP validations proposed in [1],[2], using super-resolution technique to estimate DoA.
· Proposal 2: Adopt the PSP validation approach based on a virtual antenna array configuration with two vertical sectors and one horizontal sector and the MUSIC algorithm
Related TPs: R4-20007594 and R4-2006742
· Recommended WF
· Make decision on PSP validation procedure and text proposal 

Sub-topic 1-2 FR2 QoQZ procedure 
Issue 1-2-1: PSP Validation procedures
· Proposals
· Proposal 1: Leverage the NR FR2 UE RF QoQZ procedure for NR FR2 3D MPAC MIMO OTA systems using just a single measurement probe. 
· Proposal 2: Include the draft text below as FR2 QoQZ Validation procedure in [6].
· Recommended WF
· Make decision on QoQZ procedure and corresponding text proposal. 

Sub-topic 1-3 other FR2 system issues  
Issue 1-3-1: 3D-MPAC SNR analysis  
· Proposals
· Proposal 1: feasible SNR range can be split into two parts: single probe contribution (SNRsingle-probe) and multi-probe contribution (ΔSNRmulti-probe), i.e., SNR3D-MPAC = SNRsingle-probe + ΔSNRmulti-probe.
· Proposal 2: it is encouraged for TE vendors to input an aligned estimated value to ΔSNRmulti-probe among [0, 3.5]dB based on probe weights for CDL-A InO and CDL-C UMi respectively.
· Recommended WF
· TBA
Issue 1-3-2: UE orientations in 3D-MPAC system
· Proposals
· Proposal 1: Select a single positioner, probe layout configuration, and rotation assumption to avoid ambiguities
· Proposal 2: Select Option 4 of the FR2 NR MIMO system configuration as the baseline for 3D MPAC systems.
· Proposal 3: Perform the UE rotations based on the assumption that the test direction w.r.t. to the UE is aligned with the channel model coordinate z axis
· Proposal 4: Limit the turntable rotation to a range of 0 to 180o only.
· Proposal 5: Channel model rotations shall be specified in TR 38.827 and FR2 test points shall be rotated to compensate them on a per channel model basis.
· Recommended WF
· TBA
Issue 1-3-3: FR2 Uplink path  
· Proposal: to realize the placement of FR2 uplink communication path in MPAC, two approaches could be considered:
· Add an independent antenna near the 6 downlink probes
· Pick up the uplink signals from one or several of the 6 probes
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
Sub topic 1-3:
· Issue 1-3-1:
· Issue 1-3-2:
· Issue 1-3-3:

	
	


 
CRs/TPs comments collection
NR MIMO OTA is a close-to-finalize SI, suggest to focus on finalizing the text proposals for TR.
	CR/TP number
	Comments collection

	R4-2006308
	Company A:

	R4-2006740
	

	
	

	R4-2006742

	

	
	

	R4-20007594
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	
	

	
	



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	
	

	
	



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	
	

	
	

	
	



Topic #2: Others (including Rel-15 TR38.810 maintenance)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006310
	CAICT
	The latest FR1 MIMO OTA measurement results based on the agreed test system in TR38.827 is presented. Some observations on UE performance are also discussed. This selected approach is able to differentiate 4x4 MIMO OTA performance and more work for higher MCS is expected in the future.

	R4-2007084
	OPPO
	Proposal 1: UE movement with certain speed should be a typical dynamic testing scenario to evaluate the period of new beam re-obtaining and refining as one test case of dynamic testing.
Technically, with the help of coordinate system conversion, the scenario of UE movement with certain speed could be re-structured in MPAC with UE rotation on the turn table, accompanied with downlink power change to simulate the BS-UE distance variation. Furthermore, the performance of new beam re-obtaining and refining should be evaluated under different UE movement speed. Obviously, these test scenarios can not be covered by current FR2 MIMO OTA 3D-MPAC static testing.
Observation 1: UE movement based scenario can not be covered by current FR2 MIMO OTA 3D-MPAC static testing.
Proposal 2: UE movement based scenario should be re-structured in MPAC with rotation and downlink power highly aligned to simulate movement speed. The scenario is recommended to be studied and implemented in a separate new SI.

	R4-2007285
	Qualcomm Incorporated
	Proposal 1: For MIMO OTA sensitivity requirements, RAN4 to agree the introduction of MMO-OTA T-put measurement during at least BEAM_SELECT_WAIT_TIME based on agreed test conditions, e.g. Probe-layout, Channel model, etc. and to discuss performance metric to assess UE performances in WI phase. And during BEAM_SELECT_WAIT_TIME, DL transmission power is constant and its level is FFS.

	R4-2007563
	Qualcomm Incorporated
	TP to TR38.827 on FR2 test procedure
Proposal: Include the following text proposal on FR2 test procedure in TR38.827.

	R4-2008014
(TR38.810 CR)
	Keysight Technologies
	[bookmark: _GoBack]Beam correspondence – SRS configuration corrections in section 5.2.1.3.7
Clarifed the ‘usage’ as ‘beamManagement’ for the up to 8 SRS resources.
Added the creation of an additional SRS resource set of type ‘semi-persistent’ and ‘usage’ set to ‘codebook’.
Clarified how the spatial relationship is set during semi-persistent SRS activation.



Open issues summary
Sub-topic 2-1 FR1 MIMO OTA measurement results
· Discussion
· The latest FR1 MIMO OTA measurement results based on the agreed test system in TR38.827 is presented.
· Recommended WF
· TBA

Sub-topic 2-2 FR2 dynamic testing
· Proposals
· Proposal 1: UE movement with certain speed should be a typical dynamic testing scenario to evaluate the period of new beam re-obtaining and refining as one test case of dynamic testing.
· Proposal 2: UE movement based scenario should be re-structured in MPAC with rotation and downlink power highly aligned to simulate movement speed. The scenario is recommended to be studied and implemented in a separate new SI.
· Proposal 3: For MIMO OTA sensitivity requirements, RAN4 to agree the introduction of MMO-OTA T-put measurement during at least BEAM_SELECT_WAIT_TIME based on agreed test conditions, e.g. Probe-layout, Channel model, etc. and to discuss performance metric to assess UE performances in WI phase. And during BEAM_SELECT_WAIT_TIME, DL transmission power is constant and its level is FFS.
 Related TP: R4-2007563
· Recommended WF
· TBA
Sub-topic 2-3 Rel-15 TR38.810 maintanence in AI 4.13
· CR R4-2008014
· Beam correspondence – SRS configuration corrections in section 5.2.1.3.7.
· Recommended WF
· TBA 

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
Sub topic 2-3:

	
	

	
	

	
	


 
CRs/TPs comments collection
NR MIMO OTA is a close-to-finalize SI, suggest to focus on finalizing the text proposals for TR.
	CR/TP number
	Comments collection

	R4-2007563
	

	
	

	R4-2008014
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	
	

	
	



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	
	

	
	



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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