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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
The summary is to summarize the open issues for Rel-18 SI on NR FR2 OTA testing enhancements and it covers the contributions submitted under the following agendas:
· 5.3.1		General and work plan
· 5.3.2		Test methods for RF/RRM/Demodulation requirements
· 5.3.3		Test uncertainty assessments
· 5.3.4		Moderator summary and conclusions
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Topic #1: Test methods for RF
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304679
	Qualcomm Incorporated
	Observation 1: Sensitivity of calculated probability to support 2TRP DL to UE module orientation relative to the UE reference coordinate system suggests that the agreed TE constraints retain sources of bias despite previous agreements [3].
Proposal 1: RAN4 to evaluate the feasibility of a 3-axis positioner to reduce bias for 2TRP connectivity. An example implementation is a azimuth+roll 2-axis positioner mounted on a roll motor shaft (3rd axis).
Observation 2: With the proposed 3-axis positioner, simultaneous spherical coverage for both TRPs is not necessary. In other words it is no longer necessary to have 180⁰ azimuth motion per scanned hemisphere in the ‘inside’ positioner.  
Observation 3: Second source blockage happens when the second source approaches the ‘inside’ positioner location on the test sphere (typically south pole of UE grid for an az-roll ‘inside’ positioner).
Observation 4: For source separation angles that are less than 180⁰, a source blockage condition implies that the first source is away from the north pole and the second source near the south pole.
Observation 5: A ‘no-block’ strategy can be implemented by exchanging some pre-identified test AoAs across the two hemisphere scans.
Proposal 2: FFS feasibility of ‘no-block’ scan strategy in obs. 5 for the proposed 3D positioner.
Observation 6: Even with fixed TE DL polarizations, the DL polarization from one of the sources takes on multiple directions with the proposed 3-axis positioner.
Proposal 3: The procedure to characterize the quality of the quiet zone for IFF defied in clause D2, TR 38810 can be reused for IFF based multi-AoA test system. 
Observation 7: The maximum device size <= 30cm including PC1 CPE could be tested in multiple AoA test system for UE RF.
Observation 8: FFS on Quiet Zone and maximum device size for 3-axis positioner.

	R4-2304825
	Samsung
	Proposal 1:	limit the downlink polarization combination to only verify same DL polarization case, i.e.,  or  (AoA1&AoA2 or AoA1&AoA2).
Proposal 2:	It is proposed to specify a unified test procedure which is agnostic to DCI schemes as much as possible.

	R4-2305101
	vivo
	Observation 1: The performance of V-pol and H-pol element may be different in practical UE design.
Observation 2: Even under same offset value and UE orientation, the UE performance can be various for (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ).
Observation 3: The relative position between UE and AoA pair will be changed under different UE orientation which will lead to different UE performance.
Proposal 1: Only (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) need to be verified during the RF test.
Proposal 2: As long as either of (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) can satisfy the requirements, the UE is considered to pass the test.
Proposal 3: If the verification is based on the UE declaration, the AoA separation and UE orientation need to be declared as a package.

	R4-2305609
	OPPO
	Observation: The two AoAs, i.e. the direction of the legacy probe and the direction of the additional probe, are always on the same meridian according to the DUT’s coordination system, or on the meridian with 180-degree separation (the additional probe rotates over the south pole).
Proposal: It is proposed to study whether the two AoAs located at two different azimuth are feasible from TE implementation perspective.

	R4-2305696
	Rohde&Schwarz
	Observation 1: the test procedure for EIS total spherical coverage shall be based on a non parametric (e.g. go or no-go, pass/fail) test approach, considering all test point pairs (corresponding to 2 AoAs) for the % ile calculation.
Proposal 1: non-parametric (i.e. pass/fail) test approach for Multi-DCI & Single-DCI Schemes shall be defined.
Proposal 2: the non-parametric test approach for spherical coverage in Figure 2 1 is selected.

	R4-2305786
	Keysight Technologies
	Observation 1: FR2 UE RF test cases allow multiple alignment options; the selection of any of the orientations has no impact on the test results
Observation 2: FR2 NR MIMO testing where absolute probe locations are defined and where the test verdict is based on parametric testing, only a single device orientation is permitted
Proposal 1: OEMs to determine whether different device orientations/alignment options yield different multi-AoA spherical coverage test results and what augmentations of the test system/AoA directions are necessary to de-embed those differences
Proposal 2: Define just a single permitted DUT orientation/alignment option for FR2 multi-Rx testing.
Proposal 3: For FR2 multi-Rx testing not based on counting pass/fail verdict but based on probability contributions instead, apply a theta-dependent correction, i.e., scale the PDF probability contribution for each combination of AoA1&AoA2 by sin(qAoA1)*sin(qAoA2) or the normalized Clenshaw-Curtis weights W(qAoA1)/W(90°)*W(qAoA2)/W(90°)
Proposal 4: Take test time into account when making further decisions in test parameters (test approach, number of polarization combinations, number of AoA2 probes/directions)



Open issues summary for 1st round
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Constraints for agreed TE with the legacy 2-axis positioner
Sub-topic description:
Open issues and candidate options before meeting:
Issue 1-1-1: Bias remains in agreed TE constraints
· Background
· (Qualcomm): Sensitivity of calculated probability to support 2TRP DL to UE module orientation relative to the UE reference coordinate system suggests that the agreed TE constraints retain sources of bias despite previous agreements.
[image: ]
Figure 1.2.1-1: Illustration of bias - AoA pairs lie along longitudes of the UE spherical reference coordinate system with the previously agreed TE with the legacy 2-axis positioner as shown in R4-2304679
· (vivo): The relative position between UE and AoA pair will be changed under different UE orientation which will lead to different UE performance.
· (OPPO): The two AoAs, i.e. the direction of the legacy probe and the direction of the additional probe, are always on the same meridian according to the DUT’s coordination system, or on the meridian with 180-degree separation (the additional probe rotates over the south pole). Study whether the two AoAs located at two different azimuth are feasible from TE implementation perspective.
·  (Keysight): OEMs to determine whether different device orientations/alignment options yield different multi-AoA spherical coverage test results and what augmentations of the test system/AoA directions are necessary to de-embed those differences.
· Proposals
· Option 1: Bias is confirmed.
· Option 2: no need to consider bias further.
· Recommended WF
· TBA


Issue 1-1-2: The solution to reduce bias
· Proposals
· Option 1 (Qualcomm): RAN4 to evaluate the feasibility of a 3-axis positioner to reduce bias for 2TRP connectivity. An example implementation is an azimuth+roll 2-axis positioner mounted on a roll motor shaft (3rd axis) shown in below figure.
[image: ] The sequence of actuation can be considered equivalent to the following: 
1. The outside roll motor starts off at the zero-rotation location (as shown) and the ‘inside’ 2-axis positioner (blue and green axes) mounted to the roll motor is used to move S1 to the desired grid point from the UE’s perspective. 
2. The outside roll-motor is then actuated over 360⁰ with an arbitrary number of stops for measurement. Each stop represents an AoA pair with one source (S1) fixed in space.
3. Once the outside roll-motor returns to the zero position, the ‘inside’ 2-axis positioner is used to move S1 to the next grid point.
4. (Loop to step 2 until S1 is moved through all grid points).

Figure 1.2.1-2: Example implementation to reduce bias using 3-axis positioner concepts as shown in R4-2304679
· Option 2 (vivo): AoA separation and UE orientation need to be declared as a package if the verification is based on the UE declaration
· Option 3 (Keysight): Define just a single permitted DUT orientation/alignment option for FR2 multi-Rx testing
· Option 4: Specify other option if any.
· Recommended WF
· TBA

Sub-topic 1-2: Feasibility of 3-axis positioner
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-2: No-blockage strategy with 3-axis positioner
· Background
· (Qualcomm): Second source blockage happens when the second source approaches the ‘inside’ positioner location on the test sphere (typically south pole of UE grid for an az-roll ‘inside’ positioner). For source separation angles that are less than 180⁰, a source blockage condition implies that the first source is away from the north pole and the second source near the south pole. The fraction of AoA pairs where one source is near the south pole can be identified a-priori for each hemisphere scan and re-assigned to the opposite hemisphere scan.   
· Proposals
· Option 1 (Qualcomm): FFS feasibility of ‘no-block’ scan strategy, i.e., implement by exchanging some pre-identified test AoAs across the two hemisphere scans.
· Option 2: Specify other option if any
· Recommended WF
· TBA

Sub-topic 1-3: Limit downlink polarization combination
Issue 1-3: Limit downlink polarization combination
· Proposals
· Option 1 (Samsung): Limit the downlink polarization combination to only verify same DL polarization case, i.e., θ θ or φφ (AoA1 θ &AoA2 θ or AoA1 φ &AoA2 φ).
· Option 2 (vivo): Only (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) need to be verified during the RF test. As long as either of (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) can satisfy the requirements, the UE is considered to pass the test.
· Option 3 (Qualcomm): FFS on limiting downlink polarization combination with 3-axis positioner because …. the DL polarization from one of the sources takes on multiple directions with the proposed 3-axis positioner
[image: A picture containing timeline
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· Recommended WF
· TBA

Sub-topic 1-4: Weighting of AoA Pairs
Issue 1-4: Weighting of AoA Pairs
· Proposals
· Option 1 (Keysight): For FR2 multi-Rx testing not based on counting pass/fail verdict but based on probability contributions instead, apply a theta-dependent correction, i.e., scale the PDF probability contribution for each combination of AoA1&AoA2 by sin(θ AoA1)*sin(θ AoA2) or the normalized Clenshaw-Curtis weights W(θ AoA1)/W(90°)*W(θ AoA2)/W(90°)
· Option 2: Related to the definition of RF requirement metric. Depending on RF session progress.
· Option 3: Specify other option if any 
· Recommended WF
· TBA

Sub-topic 1-5: Testing time esitimation
Issue 1-5: Testing time estimation
· Proposals
· Option 1 (Keysight): Take test time into account when making further decisions in test parameters (test approach, number of polarization combinations, number of AoA2 probes/directions)
· Option 2: Specify other option if any 
· Recommended WF
· TBA

Sub-topic 1-6: Quiet zone validation
Issue 1-6-1: Quiet zone validation procedure 
· Proposals
· Option 1 (Qualcomm): The procedure to characterize the quality of the quiet zone for IFF defied in clause D2, TR 38810 can be reused for IFF based multi-AoA test system. 
· Option 2: Specify other option if any 
· Recommended WF
· TBA

Issue 1-6-2: Quiet zone size 
· Proposals
· Option 1 (Qualcomm): The maximum device size <= 30cm including PC1 CPE could be tested in multiple AoA test system for UE RF. FFS on Quiet Zone and maximum device size for 3-axis positioner.
· Option 2: Specify other option if any 
· Recommended WF
· TBA

Sub-topic 1-7: Test procedure
Issue 1-7: Test procedure for Multi-DCI&Single-DCI
· Proposals
· Option 1 (R&S): Non-parametric (i.e. pass/fail) test approach for Multi-DCI & Single-DCI Schemes shall be defined. The non-parametric test approach for spherical coverage in below figure is selected. Note: due to a formatting issue, some text in certain steps was cut on figure 2-1 in R4-2305696. The figure herein solves the issue.

[image: ]
Figure 1.2.7-1: Test procedure for non-parametric test approach in R4-2305696
· Option 2 (Samsung): To specify a unified test procedure which is agnostic to DCI schemes as much as possible.
· Recommended WF
· TBA


Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.

	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Verizon
	Issue 1-1-2: The solution to reduce bias: Option 1
We support RAN4 evaluating the feasibility of a 3-axis positioner because the bias in the data is an issue on the spherical coverage test. This option intends to reduce the issue.
Issue 1-2: No-blockage strategy with 3-axis positioner: Option 1
Issue 1-3: Limit downlink polarization combination: Option 3

	Anritsu
	Issue 1-1-1: Bias remains in agreed TE constraints
We anticipate the presumable cause with this bias issue is coming from the combination of following conditions:
・Rx multi-AoA spherical coverage measurements are carried out with two test antennae which always includes P0 as one of the AoA pair,
・Location of two UE antenna modules mounted on a UE depends on UE implementation,
・As described in TR 38.810 annex C.2, there are currently three different UE alignment options.  
With the combinations of conditions above, we anticipate there are cases that DL signals from P0 antenna cannot be received by one of UE antenna, causing the poor throughput. 
Issue 1-1-2: The solution to reduce bias
Option 4: We’d like to suggest OEMs to study whether a measurement with more than 2 patterns of UE alignment option can eliminate the bias issue. (FFS the number of UE alignment options to be tested.)
If the group cannot accept the increase of test time by the increased number of measurements with multiple UE alignment options, then we support option 2.
As also commented at the topic group 129, Option 1 should be avoided, as there are the following anticipated concerns with the 3-axis positioner:
· Degradation of the QoQZ is anticipated.
· Extreme temperature condition cannot be tested with this new design unless we add a major change with our OTA chamber.
· Areas where downlink beams are blocked will increase compared to the existing 2-axis positioner.
· DUT size will be limited. (could be PC3 UE maximum.)
· The size of motors on the 3-axis positioner depends on the size of DUT, structure of the arm for the positioner, and their necessary strength.
Option 3 might not be possible since it may limit the UE antenna implementation.
   

	Samsung
	Issue 1-1-1: Bias remains in agreed TE constraints
We agree with Anritsu analysis. As this SI has conclusion already not to consider full freedom system, and then it is normal that UE performance is different for different UE orientations. In this sense, we don't think it is bias any more in testability, it should be addressed in core requirement as it was agreed that UE orientation is core requirement consideration. 
Issue 1-1-2: The solution to reduce bias
Support option 2.
For option 1, according to the extensive discussion in core WI GTW, it seems not feasible to adopt 3-axis
For option 3, agree with Anritsu that it will greatly limit UE implementation. 
   
Issue 1-3: Limit downlink polarization combination
Support Option 1 (Limit the downlink polarization combination to only verify same DL polarization case, i.e., θ θ or φφ (AoA1 θ &AoA2 θ or AoA1 φ &AoA2 φ) )

Issue 1-4: Weighting of AoA Pairs
Support Option 2. it depends on RF session conclusion.

Issue 1-5: Testing time estimation
Support Option 1

Issue 1-7: Test procedure for Multi-DCI&Single-DCI
Support Option 2.
For option 1, we have a question regarding AoA separation. For each grid point, the following test will test all AoA separations sequentially. Is the AoA separation here means to test AoA+ and AoA- sequentially, or to test 30, 60, 90, 120, 150deg sequentially?



	Qualcomm
	Issue 1-1-1: Bias remains in agreed TE constraints
Option 1.
Based on the contribution from companies (R4-2304679, R4-2305101), it is obvious that the bias is confirmed with the previously agreed test system.
Response to Anritsu and Samsung:
The 3-axis positioner is not exact the proposal for full freedom of test system. The full freedom of test system was to enable any AoA seprations for 2TRPs measurement. Here 3-axis is to reuse the previously agreed test system expect replacing the 2D positioner with a new positioner.
Issue 1-1-2: The solution to reduce bias
Option 1. As analysis in R4-2304679, 3-axis positioner is a feasible approach to solve the bias issues. It is proposed that RAN4 to evaluate the feasibility of a 3-axis positioner to reduce bias for 2TRP connectivity.
For option 2&3, the bias is still remained since UE orientations supported by the current system setup are still limited. 
Issue 1-2: No-blockage strategy with 3-axis positioner
Option 1 as the proponent. We provide an example implementation with 3-axis positioner to avoid the blockage issue.
Issue 1-3: Limit downlink polarization combination
With previously agreed test setup, we support option 1. For option 2, the second part of sentence “As long as either of (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) can satisfy the requirements, the UE is considered to pass the test” should be discussed in UE RF session.
With 3-axis positioner, probably there is no need to limit downlink polarization since the DL polarization from one of the sources takes on multiple directions.
Issue 1-4: Weighting of AoA Pairs
Option 2. This is related to how to define the RF core requirements. Need wait for the conclusion from UE RF and then we can decide how to proceed with test procedure.
Issue 1-5: Testing time estimation
In general, option 1 is always true from testability PoV. But it is also related to many aspects like whether it is accurate enough to verify the requirements.
Issue 1-6-1: Quiet zone validation procedure 
Option 1
Issue 1-6-2: Quiet zone size 
Option 1

	vivo
	Issue 1-1-1: Bias remains in agreed TE constraints
Option 1. The “bias” exist because the test system do not have full freedom to exhausted all possible AoA pair.
Issue 1-1-2: The solution to reduce bias
We think option 2 is enough. if new 3-axis cannot make the test system have full freedom, the “bias” cannot be eliminated completely, so there is no difference between with and without this new positioner.
Issue 1-3: Limit downlink polarization combination
We prefer option 2 as proponent, our concern here is that for a practical UE, the performance of V-pol and H-pol can be different, and when fixed DL power used it will lead to different test results. This issue is also discussed in RF session, may be it is better to keep this issue open.
Issue 1-4: Weighting of AoA Pairs
Overlapping issue with RF session, we prefer option 2
Issue 1-5: Testing time estimation
Ok with option 1, test time need to be considered.
Issue 1-7: Test procedure for Multi-DCI&Single-DCI
Seems option 1 and option2 do not contradict each other, we can take option 2 as baseline and option 1 as starting point for further discussion  

	Keysight
	Issue 1-1-1: Bias remains in agreed TE constraints
We believe the presented results support Option 1. 
Issue 1-1-2: The solution to reduce bias
Option 1: as commented in the WI thread, we have concerns with a novel 3-axis positioner approach for commercial, wireless OTA testing. While such positioning systems certainly exist, these positioners are rather uncommon for commercial OTA systems and require additional complexities and the design of larger systems than currently used for FR2 OTA testing including MIMO OTA and 2-AoA RRM testing. In other words, existing systems cannot be used or upgraded to support the proposed 3-axis positioner systems which would require new/larger OTA systems and longer TTM (which were key reasons to forego other OTA systems capable of full degree of freedom testing). 
Option 2: it is suggested to avoid a declaration of UE orientation as it could lead to multiple UE orientations to be tested in certification until a pass is obtained which will lead to vey long test time.
Option 3: support as proponent. It is not clear why a single UE orientation could limit UE implementations as long as the requirements are also defined for this single UE orientation; this is the default UE orientation used for FR2 MIMO OTA as well. 
Issue 1-2: No-blockage strategy with 3-axis positioner
This is somewhat related to Issue 1-1-2; as the 3-axis positioner should be avoided for Rel-18 multi-RX testing, this discussion does not seem necessary.
Issue 1-4: Weighting of AoA Pairs
This topic was brought up in the WI agenda, e.g., whether a weighted probability approach or a simple count of pass/fails should be used. Suggest to await decision in WI. 
Issue 1-5: Testing time estimation
The table outlines that differences in test time can be observed for the two approaches considered: weighted probability approach vs simple count of pass/fails verdicts. The 3-axis positioner approach would greatly increase the test time on top of what is tabulated given the multiple 3rd axis rotations. 
Issue 1-6-1: Quiet zone validation procedure 
Option 1: concern with this option as this procedure is applicable to single probe only. It is too early to decide on validating single probe only. 
Option 2: due to the similarity of the baseline multi-RX system with the 2-AoA RRM system, the baseline QoQZ multi-RX validation approach should probably be based on Clause 7.1.3.2.4 of 38.508-1 rather than D.2 of 38.810.
Issue 1-7: Test procedure for Multi-DCI&Single-DCI
Option 1: generally support the flow-diagram as it is based on a previously provided diagram from KS. However, the proposal approach is based on counting pass/fail verdicts which needs further discussions as the preference seems to be headed towards the probability contributions. It is suggested to hold off agreeing to option 1 until the underlying approach is decided. 
Option 2: generally agree but Option 1 seems to be applicable here as well. 

	Huawei,
HiSilicon
	Issue 1-1-1: Bias remains in agreed TE constraints
Many simulation results are provided in core part, so the Main session is a better place to discuss on whether bias can be confirmed. In test part, no need to consider bias further.
Issue 1-1-2: The solution to reduce bias
It has already been discussed in Issue 1.2.2 of thread [129] in parallel. We prefer to keep the 2-axis positioner with turn-table and roll motion agreed in last meeting. Based on this agreement, we can further discuss how to optimize it by more ordinations or other options, rather than overturning the previous conclusion and discussing it again.
Issue 1-4: Weighting of AoA Pairs
Option 2. The same issue is discussed in core part in parallel.
Issue 1-5: Testing time estimation
Option 1.

	Xiaomi
	Issue 1-1-1: Bias remains in agreed TE constraints
Many simulation results are provided in core part, so the Main session is a better place to discuss on whether bias can be confirmed. In test part, no need to consider bias further.
Issue 1-1-2: The solution to reduce bias
Support not to add the 3-axis in this SI.
Issue 1-4: Weighting of AoA Pairs
Option 2. Should be decided in RF part.


	OPPO
	Issue 1-1-1: Bias remains in agreed TE constraints
Option 1. The bias is confirmed. And whether the bias should be addressed or not depends on core requirement discussion in main session. For SI, what we can do is to study whether there is proper test solution to reduce the bias.
Issue 1-1-2: The solution to reduce bias
Option 2 is preferred. However, the choosing of Option 2 or Option 3 really depends on core requirement discussion. Option 3 appoints the given UE orientation to conform to RF requirement, while Option 2 let UE declare its favorable orientation to conform to RF requirement which give the freedom of UE implementation.
Issue 1-3: Limit downlink polarization combination
Support both Option 1 and Option 2. Maybe Option 1 and Option 2 could be combined. “Only verify same DL polarization case, i.e., θ-θ pair or φ-φ pair. And as long as either pair can satisfy the requirements, the UE is considered to pass the test.
Issue 1-4: Weighting of AoA Pairs
We have similar proposal in core part WI. The issue will be discussed in main session, related to RF requirement metric.

	R&S
	Sub-topic 1-1
Issue 1-1-1: Bias remains in agreed TE constraints
We agree with the analysis that different UE orientations may drive to different results depending on the UE implementation because the AoA pairs will be located along the longitudes/meridians for the UE aligned with the reference coordinates, which is a result of the probes being located in the xz plane and the defined θ and ϕ rotations. This would correspond to the UE in alignment option 1 as defined in TR 38.810 (figure C.1-2 and table C.2-1).
Even though, the analysis provided in R4-2304679 to quantify the bias (and more precisely in the RF session R4-2304603), seems to assume a wrong orientation between UE antenna placement with respect to the coordinate system, which determines the location of probes assuming they are placed in the xz plane.
We would expect to see the largest bias for those UE implementation cases where the simulated coverage for the 2AoA is predominant on the xy plane, corresponding to the latitudes or parallels, (e.g. antenna panels on UE back+left edge or back+right edge), since the probes placed in the xz plane would test only longitudes or meridians, but that’s not the case in the analysis presented.
Therefore, a clarification or update of the analysis provided in R4-2304679 and R4-2304603 is required before taking any decisions based on the bias. 

With regards to the analysis in the other contributions referred for this issue, it seems reasonable that alternate UE alignment options, from those listed in TR 38.810 or additional ones, can address the issue as discussed in Issue 1-1-2.

Issue 1-1-2: The solution to reduce bias
Option 3 would be the ideal solution, but we think that Option 2 (i.e. UE orientation / alignment option) is a good compromise to be further discussed.
With regards to Option 1, the implications of such 3-axis positioner preclude any reuse of existing test systems, which is one of the objectives in the WID. In this regard, the concerns regarding the 3-axis positioner are mainly due to the mechanical complexity on the design of the positioner and the corresponding DUT fixtures. We support the comment above from Anritsu and Keysight regarding the list of concerns for the 3-axis positioner.
We should keep in mind that we need to ensure at least 30cm QZ and testing of DUTs larger than smartphones, what drives inevitably to a situation where the rotation axis closest to the DUT (the third axis proposed in R4-2304679) and all the support structures have to be >15cm from the center of rotation, and then the other 2 axis that many cm away again to ensure free space for movement for all axes. 
In summary, Option 1 cannot be considered as an upgrade of existing chambers and most certainly require a complex redesign and new chambers to allocate the extra space for the new positioner design, which is precisely one of the arguments precluding the approach for full degrees of freedom.

Sub-topic 1-2
Issue 1-2: No-blockage strategy with 3-axis positioner
Following the arguments in Issue 1-1-2, this 3-axis positioner will create additional blocking structures over to whole scan due to the even heavier structures to support all the weight for the 3 axes in addition to the DUT. Thus, even though the strategy in Option 1 could help reduce the blockage cases, it does not solve the issue of larger structures. 

Sub-topic 1-3
Issue 1-3: Limit downlink polarization combination
In our understanding, the case where the same DL polarization is used for both AoA is more challenging for the UE, at least for the small angle separation where there might be cases that the UE would use the same antenna module/panel to connect to the two TRPs.
We would like to get clarification on the assumptions for Options 1 and 2, which seem to be equivalent except for the OR combination in Option 2. Does the analysis presented assume polarization match between UE and test probe? 

Sub-topic 1-4
Issue 1-4: Weighting of AoA Pairs
We agree the weighting depends on the conclusion about the test metric from the RF session.

Sub-topic 1-5
Issue 1-5: Testing time estimation
We agree with option 1.

Sub-topic 1-6
Issue 1-6-1: Quiet zone validation procedure
We agree with Option 1.
Issue 1-6-2: Quiet zone size
We agree with Option 1, although the part for the 3-axis positioner should be removed. 

Sub-topic 1-7
Issue 1-7: Test procedure for Multi-DCI&Single-DCI
As proponent, we support option 1
Further simplification of the procedure in Option 1 could be implemented following the proposal in Option 2 if only the total TP is considered to set the threshold. I.e. both for mDCI and sDCI, a pass is issues if the total TP (TPAoA1 + TPAoA2 in case of mDCI) is above the threshold. 
It has to be noted that further changes on how to record the results per point would be required depending on the metric defined for the core requirement in the RF session. 
To Samsung’s question: the procedure flow defined in Option 1 considers to test AoA+ and AoA- (understood as same position but establishing the connection in the inverse order) to be tested sequentially without changing the AoA separation. Then different AoA separations are tested.

	Qualcomm
	Addendum to issue pertaining to 3-axis positioner:

Thanks for the discussion on this topic. Based on views above, while there are good technical reasons for considering an enhanced positioner further, there are equally many technical challenges in the short term as pointed out by TE vendor community. There are also strong views against the change and cost impact even if the technical challenges can be overcome. As proponents we can agree to stop discussion on the positioner enhancement if there is documentation of having considered the problem and having made a conscious decision to retain the old system based on technical and practical considerations. To satisfy the documentation request, we would like to record the corresponding work in the companion SI TR. 

Perhaps an agreement for SI TR could be:

1. Identifying that a TE system that uses a legacy positioner (roll over azimuth) and sources in a plane perpendicular to the azimuth axis (‘horizontal plane’) has an inherent bias because test AoA pairs only lie along meridians of the UE centric grid. i.e no test AoA pairs in other directions.
2. The work on the enhanced positioner, including motivation, conceptual solution, implementation aspects shall be recorded in the accompanying SI TR38.871 as record of having considered the technical aspects associated with the legacy positioner.
3. Technical challenges with enhanced positioner and the reason to retain the legacy positioner.
Separately, and not related to SI, we have proposed that the UE RF requirement be framed assuming the legacy positioner if the SI TR can record the technical deliberations listed above.





	Apple
	Issue 1-1-2
We support Option 3.  We are concerned by the significant increase in test system complexity associated with the 3-axis positioner.  We think the analysis provided by Qualcomm is very helpful toward quantifying the gap between ideal UE positioning assumption (which can be made in the definition of the core RF requirement) and the test system’s measurement of the actual DUT.  This gap can be handled in the measurement uncertainty budget of the test system.
Issue 1-2: similar comment to 1-1-2; concerned with the complexity associated with this approach
Issue 1-3: we are fine with option 1
Issue 1-4: Option 1 can be considered if the core RF requirement is eventually defined as a probability contribution
Issue 1-6-1: we are fine to take TR 38.810 as the baseline for QZ, although this would limit us to 20cm DUT size
Issue 1-6-2: we should treat PC1 CPE as the second priority in this work; the core RF requirement development has been ongoing with a focus on handheld (PC3) UEs.
Issue 1-7: we are fine with the flow chart in Option 1  



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2305787
	Samsung: thanks Keysight for the TP. we would like to remove the following statement “Furthermore, it was argued that typical network deployment scenarios could introduce a 180° separation in the azimuth but not in the elevation due to the elevation of the base stations as illustrated in Figure 5.3.2-4.” As it is not related with testability, moreover, indoor deployment is typical mmW deployment where large angular separation beyond 150deg exists

	
	Keysight: I suggest that portion could be kept in the TR with a clarification about outdoor deployments?

	
	



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 

	Sub-topic #1-1
	Issue 1-1-1: Bias remains in agreed TE constraints
Tentative agreements: RAN4 to keep previously agreed test system (i.e., uses a legacy positioner with roll over azimuth and sources in a plane perpendicular to the azimuth axis) as measurement setup for multi-Rx UE RF testing considering technical and practical challenges. Meanwhile, RAN4 to document the corresponding work with the following aspects in TR 38.871. 
· Identifying that the previously agreed test system has an inherent bias because test AoA pairs only lie along meridians of the UE centric grid. i.e., no test AoA pairs in other directions.
· The work on the enhanced positioner, including motivation, conceptual solution, implementation aspects shall be documented in TR38.871 as record of having considered the technical aspects associated with the legacy positioner.
· Technical challenges with enhanced positioner and the reason to retain the legacy positioner.
Candidate options: N/A
Recommendations for 2nd round:
· Companies to check tentative agreements above.
Issue 1-1-2: The solution to reduce bias
Tentative agreements: N/A
Candidate options: Further discuss option 2 and option 3 in the 2nd round discussion.
· Option 2 (vivo): AoA separation and UE orientation need to be declared as a package if the verification is based on the UE declaration
· Option 3 (Keysight): Define just a single permitted DUT orientation/alignment option for FR2 multi-Rx testing
Recommendations for 2nd round:
Companies to check the following recommended WF:
· Consider option 2 as the starting point and further check based on the progress of core requirements discussion.


	Sub-topic #1-2
	Issue 1-2: No-blockage strategy with 3-axis positioner
Tentative agreements: refer to Issue 1-1-1
Recommendations for 2nd round:
· No need to discuss in 2nd round.

	Sub-topic #1-3
	Issue 1-3: Limit downlink polarization combination
Tentative agreements: N/A
Candidate options: Further discuss option 1 and option 2 in the 2nd round discussion
· Option 1 (Samsung): Limit the downlink polarization combination to only verify same DL polarization case, i.e., θ θ or φφ (AoA1 θ &AoA2 θ or AoA1 φ &AoA2 φ).
· Option 2 (vivo): Only (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) need to be verified during the RF test. As long as either of (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) can satisfy the requirements, the UE is considered to pass the test.
Recommendations for 2nd round:
Companies to check the following recommended WF:
· Only verify same DL polarization case, i.e., θ θ orφφ (AoA1θ &AoA2θ or AoAφ &AoA2φ).
· The pass/fail metric will follow the conclusion in core requirements discussion

	Sub-topic #1-4
	Issue 1-4: Weighting of AoA Pairs
Tentative agreements: Wait for the conclusion in core requirements discussion.
Candidate options: N/A
Recommendations for 2nd round:
· Companies to check the tentative agreements above.


	Sub-topic #1-5
	Issue 1-5: Testing time estimation
Tentative agreements: Option 1 is agreed
· Option 1: Take test time into account when making further decisions in test parameters (test approach, number of polarization combinations, number of AoA2 probes/directions)
Candidate options: N/A
Recommendations for 2nd round:
· Companies to check the tentative agreements above.


	Sub-topic #1-6
	Issue 1-6-1: Quiet zone validation procedure 
Tentative agreements: N/A
Candidate options: 
· Option 1 (Qualcomm): The procedure to characterize the quality of the quiet zone for IFF defied in clause D2, TR 38810 can be reused for IFF based multi-AoA test system.
· Option 2 (Keysight): The procedure to characterize the quality of the quiet zone defined for legacy RRM test system in clause 7.1.3.2.4 of 38.508-1 can be reused.
Moderator’s note: 
In clause of 6.2.1.2 of TR 38.810, the QZ validation for RRM is referring to the procedure for UE RF test setup. So option 1 is suggesting to reuse the validation procedure defined in in clause D2, TR 38810 which is for IFF UE RF measurement setup.
In clause 7.1.3.2.4 of 38.508-1, the QZ validation for RRM is referring to the UE RF test setup as well which is not conflicting with option 1. 
Considering option 2 is referring to RAN5 TS, it is suggested to go with option 2.
Recommendations for 2nd round:
· Companies to check whether option 2 is agreeable.
Issue 1-6-2: Quiet zone size 
Tentative agreements: 
· Option 1 (Qualcomm): The maximum device size <= 30cm including PC1 CPE could be tested in multiple AoA test system for UE RF. FFS on Quiet Zone and maximum device size for 3-axis positioner.
Candidate options: N/A
Recommendations for 2nd round:
· Companies to check whether option 1 is agreeable.


	Sub-topic #1-7
	Issue 1-7: Test procedure for Multi-DCI&Single-DCI
Tentative agreements: 
· Option 1 is agreed as the starting point. 
· Further changes on how to record the results per point would be required depending on the metric defined for the core requirement in the RF session
Candidate options: 
Candidate options: N/A
Recommendations for 2nd round:
· Companies to check tentative agreements above.





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2305787
	To be revised based on the comments in 1st round discussion.



Open issues summary for 2nd round
Sub-topic 1-1: Constraints for agreed TE with the legacy 2-axis positioner

Issue 1-1-1: Bias remains in agreed TE constraints
· Proposals
· Option 1: Bias is confirmed.
· Option 2: no need to consider bias further.
· Recommended WF
· RAN4 to keep previously agreed test system (i.e., uses a legacy positioner with roll over azimuth and sources in a plane perpendicular to the azimuth axis) as measurement setup for multi-Rx UE RF testing considering technical and practical challenges. Meanwhile, RAN4 to document the corresponding work with the following aspects in TR 38.871. 
· Identifying that the previously agreed test system has an inherent bias because test AoA pairs only lie along meridians of the UE centric grid. i.e., no test AoA pairs in other directions.
· The work on the enhanced positioner, including motivation, conceptual solution, implementation aspects shall be documented in TR38.871 as record of having considered the technical aspects associated with the legacy positioner.
· Technical challenges with enhanced positioner and the reason to retain the legacy positioner.

Issue 1-1-2: The solution to reduce bias
· Proposals
· Option 2 (vivo): AoA separation and UE orientation need to be declared as a package if the verification is based on the UE declaration
· Option 3 (Keysight): Define just a single permitted DUT orientation/alignment option for FR2 multi-Rx testing
· Recommended WF
· Consider option 2 as the starting point and further check based on the progress of core requirements discussion.

Sub-topic 1-2: Feasibility of 3-axis positioner
No need to discuss in 2nd round.
Sub-topic 1-3: Limit downlink polarization combination
Issue 1-3: Limit downlink polarization combination
· Proposals
· Option 1 (Samsung): Limit the downlink polarization combination to only verify same DL polarization case, i.e., θ θ or φφ (AoA1 θ &AoA2 θ or AoA1 φ &AoA2 φ).
· Option 2 (vivo): Only (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) need to be verified during the RF test. As long as either of (TRP1θ, TRP2θ) and (TRP1φ, TRP2φ) can satisfy the requirements, the UE is considered to pass the test.
· Recommended WF
· Only verify same DL polarization case, i.e., θ θ orφφ (AoA1θ &AoA2θ or AoAφ &AoA2φ).
· The pass/fail metric will follow the conclusion in core requirements discussion

Sub-topic 1-4: Weighting of AoA Pairs
Issue 1-4: Weighting of AoA Pairs
· Proposals
· Option 1 (Keysight): For FR2 multi-Rx testing not based on counting pass/fail verdict but based on probability contributions instead, apply a theta-dependent correction, i.e., scale the PDF probability contribution for each combination of AoA1&AoA2 by sin(θ AoA1)*sin(θ AoA2) or the normalized Clenshaw-Curtis weights W(θ AoA1)/W(90°)*W(θ AoA2)/W(90°)
· Option 2: Related to the definition of RF requirement metric. Depending on RF session progress.
· Option 3: Specify other option if any 
· Recommended WF
· Wait for the conclusion in core requirements discussion.

Sub-topic 1-5: Testing time esitimation
Issue 1-5: Testing time estimation
· Proposals
· Option 1 (Keysight): Take test time into account when making further decisions in test parameters (test approach, number of polarization combinations, number of AoA2 probes/directions)
· Option 2: Specify other option if any 
· Recommended WF
· Option is agreed

Sub-topic 1-6: Quiet zone validation
Issue 1-6-1: Quiet zone validation procedure 
· Proposals
· Option 1 (Qualcomm): The procedure to characterize the quality of the quiet zone for IFF defied in clause D2, TR 38810 can be reused for IFF based multi-AoA test system. 
· Option 2 (Keysight): The procedure to characterize the quality of the quiet zone defined for legacy RRM test system in clause 7.1.3.2.4 of 38.508-1 can be reused.
· Recommended WF
· Option 2 is agreed

Issue 1-6-2: Quiet zone size 
· Proposals
· Option 1 (Qualcomm): The maximum device size <= 30cm including PC1 CPE could be tested in multiple AoA test system for UE RF. FFS on Quiet Zone and maximum device size for 3-axis positioner.
· Option 2: Specify other option if any 
· Recommended WF
· Option 1 is agreed

Sub-topic 1-7: Test procedure
Issue 1-7: Test procedure for Multi-DCI&Single-DCI
· Proposals
· Option 1 (R&S): Non-parametric (i.e. pass/fail) test approach for Multi-DCI & Single-DCI Schemes shall be defined. The non-parametric test approach for spherical coverage in below figure is selected. Note: due to a formatting issue, some text in certain steps was cut on figure 2-1 in R4-2305696. The figure herein solves the issue.

[image: ]
Figure 1.2.7-1: Test procedure for non-parametric test approach in R4-2305696
· Option 2 (Samsung): To specify a unified test procedure which is agnostic to DCI schemes as much as possible.
· Recommended WF
· Option 1 is agreed as the starting point
· Further changes on how to record the results per point would be required depending on the metric defined for the core requirement in the RF session


Companies views’ collection for 2nd round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.

	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	R&S
	Issue 1-1-1: Bias remains in agreed TE constraints
We would like to propose a rewording of the WF:
· RAN4 to keep previously agreed test system (i.e., uses a legacy 2-axis positioner with azimuth roll over elevation azimuth and sources in a plane perpendicular to the elevationazimuth axis in the xz plane) as measurement setup for multi-Rx UE RF testing considering technical and practical challenges. Meanwhile, RAN4 to document the corresponding work with the following aspects in TR 38.871. 
· Identifying that the previously agreed test system has an inherent introduces a bias on the test results because test AoA pairs only lie along meridians of the UE centric grid for the default UE alignment orientation. i.e., no test AoA pairs in other directions.
· The work on the enhanced positioner, including motivation, conceptual solution, implementation aspects shall be documented in TR38.871 as record of having considered the technical aspects associated with the legacy positioner.
· Technical challenges with enhanced positioner and the reason to retain the legacy positioner.

Issue 1-6-2: Quiet zone size 
Given the tentative WF in 1-1-1, we’d rather remove the reference to the 3-axis positioner:
“The maximum device size <= 30cm including PC1 CPE could be tested in multiple AoA test system for UE RF. FFS on Quiet Zone and maximum device size for 3-axis positioner.”

	Samsung
	Issue 1-1-1: Bias remains in agreed TE constraints
Suggest following refinement:
RAN4 to keep previously agreed test system (i.e., uses a legacy positioner with roll over azimuth and sources (probes) in a plane perpendicular to the azimuth axis) as measurement setup for multi-Rx UE RF testing considering technical and practical challenges.

· Identifying that the previously agreed test system has an inherent bias (i.e., different measurement results for different UE orientations) because test AoA pairs only lie along meridians of the UE centric grid. i.e., no test AoA pairs in other directions.
Issue 1-6-2: Quiet zone size 
Suggest to remove “FFS on Quiet Zone and maximum device size for 3-axis positioner.” in option 1 if option 1 is to be agreed	Comment by Samsung: need to be removed
Issue 1-7: Test procedure for Multi-DCI&Single-DCI
Suggest to add a bullet “Further changes on angular separations and UE orientations would be required depending on core requirement in RF session.”



CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	Rev R4-2305787
	Moderator’s note: Suggest commenting directly on the revised TP.



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

	R4-2304679
	Qualcomm Incorporated
	Proposal 4: RAN4 to consider equation (1), (2), (3) and (4) as the baseline to control the SINR for multi-Rx RRM testing.
Proposal 5: RAN4 to further discuss and decide the range of G1/G2.                                       

	R4-2305497
	Huawei, HiSilicon
	Propose 1: For multi-DCI with non-overlapping, the interference between the two AOAs can be ignored.
Observation 1: Considering dual TCI to dual TCI, up to 4 probes are required.
Observation2: For TCI switching case from dual TCI to dual TCI, it is difficult to guarantee that there are two pair of AoAs each of which can support simultaneous reception for the DUT.
Propose 2: RAN4 to consider two probes first and then extend additional probe if two pair of AoAs feasible from test perspective.



Open issues summary for 1st round
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: SINR control for multi-DCI
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1-1: SINR control for multi-DCI with overlapping scheme 
· Proposals
· Option 1 (Qualcomm): RAN4 to consider equation (1) and (2) as the baseline to control the SINR for multi-Rx with overlapping scheme. Where S1 and S2 are signal level for probe 1 and probe 2 respectively. G1 and G2 are the antenna gain for probe 1 and probe 2 respectively. And further discuss and decide the range of G1/G2
· Mode 1 (SNR emulation): Test system transmits useful signals (S) and noise signals (N) to emulate target SNR condition.
[image: ]                      (1)
· Mode 2 (noise-free transmission): Test system transmits only useful signals (S).
                                                                                 (2)
· Option 2: Specify other option if any.
· Recommended WF
· TBA
Issue 2-1-2: SINR control for multi-DCI with non-overlapping scheme 
· Proposals
· Option 1 (Qualcomm): RAN4 to consider equation (3) and (4) as the baseline to control the SINR for multi-Rx with non-overlapping scheme. Where S1 and S2 are signal level for probe 1 and probe 2 respectively. G1 and G2 are the antenna gain for probe 1 and probe 2 respectively. α indicates the ratio of overlapping resources (0<α<1). And further discuss and decide the range of G1/G2.                                       
· Mode 1 (SNR emulation): Test system transmits useful signals (S) and noise signals (N) to emulate target SNR condition.
												(3)
· Mode 2 (noise-free transmission): Test system transmits only useful signals (S).
													(4)                  
· Option 2 (Huawei): For multi-DCI with non-overlapping, the interference between the two AOAs can be ignored.
· Recommended WF
· TBA

Sub-topic 2-2: Probes number
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2-1: Feasibility of supporting two pair of AoAs (4 probes) simultaneously
· Proposals
· Option 1 (Huawei): For TCI switching case from dual TCI to dual TCI, it is difficult to guarantee that there are two pair of AoAs each of which can support simultaneous reception for the DUT.
· Option 2: Specify other option if any
· Recommended WF
· TBA

Issue 2-2-2: Probe number for RRM testing
· Proposals
· Option 1 (Huawei): RAN4 to consider two probes first and then extend additional probe if two pair of AoAs feasible from test perspective.
· Option 2: Specify other option if any
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.

	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	Issue 2-1-1: SINR control for multi-DCI with overlapping scheme 
Support option 1 as the baseline
Issue 2-1-2: SINR control for multi-DCI with non-overlapping scheme 
Option 1 should be for partially overlapping case. 
Issue 2-2-1: Feasibility of supporting two pair of AoAs (4 probes) simultaneously
Could Huawei explain more why it is difficult to guarantee two probes are transmitting (It was reception in option 1 which we should it should be transmission from TE PoV) simultaneously for the DUT?
As shown below, we had the agreement in R4-2220264 from RAN4#105 saying that it is feasible to transmit simultaneously for 2AoAs and switch to another 2AoAs with TDM manner which was confirmed by TE vendor.
Issue 1-3-2: Feasibility of 2AoAs simultaneous transmission
· Proposals
· Option 1(Qualcomm): Supporting 2AoAs simultaneous transmission for RRM testing is feasible. RAN4 to consider the selection of larger separation between 2AoAs and single DCI scheme as the baseline.
· Option 2: Specify the option if any.
· Agreement: 
· Supporting 2AoAs simultaneous DL transmission from TE for RRM testing is feasible.
Issue 2-2-2: Probe number for RRM testing
With the current RF measurement setup, it is a nature to extend to two pair of AoAs. The key issue now is how to control the side condition such as SINR when two probes are transmitting simultaneously shown in Issue 2-1-1 and Issue 2-1-2. We should focus to solve these two issues firstly and then decide to use two AoAs or four AoAs based on progress on RRM session..

	Huawei,
HiSilicon
	Issue 2-1-1: SINR control for multi-DCI with overlapping scheme 
Support Option 1 as the baseline.
Issue 2-1-2: SINR control for multi-DCI with non-overlapping scheme 
Option 1 is for partially overlapping.
Option 2 is for non-overlapping overlapping.
Issue 2-2-1: Feasibility of supporting two pair of AoAs (4 probes) simultaneously
Issue 2-2-2: Probe number for RRM testing
These two issues can be merged, our intention is to check whether it is feasible to transmit simultaneously for 2AoAs and switch to another 2AoAs with TDM manner because it involves 4 AOAs. Thanks Qualcomm for providing the input. This agreement below does not mention that 2AoAs simultaneous DL transmission is still feasible after switching in our understanding. If feasible, enough SINR need to be ensured in 4 AOA directions. It is what we concern.
o	Supporting 2AoAs simultaneous DL transmission from TE for RRM testing is feasible.

	Apple
	Issue 2-1-1: OK with the proposal
Issue 2-1-2: OK with the proposal



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 

	Sub-topic#2-1
	Issue 2-1-1: SINR control for multi-DCI with overlapping scheme 
Tentative agreements: Option 1 is agreed for overlapping scheme
Candidate options: N/A
Recommendations for 2nd round:
· Companies to check tentative agreements above
Issue 2-1-2: SINR control for multi-DCI with non-overlapping scheme 
Tentative agreements: 
· Option 1 is agreed for partially overlapping scheme
· Option 2 is agreed for non-overlapping scheme
Candidate options: N/A
Recommendations for 2nd round:
· Companies to check tentative agreements above

	Sub-topic#2-2
	Merged Issue 2-2-1 and Issue 2-2-2:
Issue 2-2-1: Feasibility of supporting two pair of AoAs (4 probes) simultaneously
Issue 2-2-2: Probe number for RRM testing
Tentative agreements: N/A
Candidate options: TE vendors are encouraged to provide the input: Is it feasible to transmit simultaneously for 2AoAs and switch to another 2AoAs with TDM manner?
· Option 1: Yes
· Option 2: No, please specify the reasons
Recommendations for 2nd round:
· Further discuss the candidate options in 2nd round



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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Open issues summary for 2nd round
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub-topic 2-1: SINR control for multi-DCI
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1-1: SINR control for multi-DCI with overlapping scheme 
· Proposals
· Option 1 (Qualcomm): RAN4 to consider equation (1) and (2) as the baseline to control the SINR for multi-Rx with overlapping scheme. Where S1 and S2 are signal level for probe 1 and probe 2 respectively. G1 and G2 are the antenna gain for probe 1 and probe 2 respectively. And further discuss and decide the range of G1/G2
· Mode 1 (SNR emulation): Test system transmits useful signals (S) and noise signals (N) to emulate target SNR condition.
[image: ]                      (1)
· Mode 2 (noise-free transmission): Test system transmits only useful signals (S).
                                                                                 (2)
· Option 2: Specify other option if any.
· Recommended WF
· TBA
Issue 2-1-2 (a): SINR control for multi-DCI with partially overlapping scheme 
· Proposals
· Option 1 (Qualcomm): RAN4 to consider equation (3) and (4) as the baseline to control the SINR for multi-Rx with partially overlapping scheme. Where S1 and S2 are signal level for probe 1 and probe 2 respectively. G1 and G2 are the antenna gain for probe 1 and probe 2 respectively. α indicates the ratio of overlapping resources (0<α<1). And further discuss and decide the range of G1/G2.                                       
· Mode 1 (SNR emulation): Test system transmits useful signals (S) and noise signals (N) to emulate target SNR condition.
												(3)
· Mode 2 (noise-free transmission): Test system transmits only useful signals (S).
													(4)                  
· Recommended WF
· Option 1 is agreed

Issue 2-1-2 (b): SINR control for multi-DCI with non-overlapping scheme 
· Proposals
· Option 2 (Huawei): For multi-DCI with non-overlapping, the interference between the two AOAs can be ignored.
· Recommended WF
· Option 2 is agreed

Sub-topic 2-2: Probes number
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2-1: Is it feasible to transmit simultaneously for 2AoAs and switch to another 2AoAs with TDM manner?
· Proposals: 
· Option 1: Yes
· Option 2: No, please specify the reasons
· Recommended WF
· TBA

Companies views’ collection for 2nd round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.

	Company
	Comments

	Anritsu
	Sub topic 2-2: Issue 2-2-1: Is it feasible to transmit simultaneously for 2AoAs and switch to another 2AoAs with TDM manner?
Feasibility of enough SINR before / after dual TCI switching needs further study. Except this aspect, from TE point of view, Option 1 Yes with a trade-off. However, we need to keep in mind that a complexity of the test system and costs depend on how the corresponding RRM test configurations will be specified, for example combination of offset angles for the dual TCI to dual TCI switch, polarizations of beams to provide from TE, etc.
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For example, if the test configuration is specified like example (1) above that has four independent antenna proves to be switched during the test, the system complexity could be maximum. On the other hand, if it is acceptable that the test configuration is like example (2) above, then there is a chance that we may be able to minimize a number of antennae. In any case, it is necessary to clarify the scenario and assumptions for these test cases. And we prefer to specify the test configuration as simple as possible like the example (2) above.

 




Topic #3: Test methods for Demodulation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304679
	Qualcomm Incorporated
	Observation 9: The candidate pair of test directions for UE demodulation testing could be selected from the measurement grid defined for UE RF testing.
Observation 10: UE vendor declaration of the 2AoAs is an acceptable approach for multi-Rx UE demodulation testing. The declared 2AoAs shall satisfy the criteria for test directions.
Proposal 6: Consider maximum Tx power at TE amplifier output as 23dBm/Hz which is reused from TR 38.810 as the baseline to study the test parameters and test directions for UE demodulation testing.
Proposal 7: The minimum isolation requirements of 12dB could be reused for all the active branches for multi-Rx UE demodulation testing.
Proposal 8: TE shall be able to control two polarizations separately per AoA direction.
Proposal 9: UE reported rank shall be higher or same as intended rank for a given test in FR2 multi-Rx UE demodulation testing.
Proposal 10: RAN4 to consider Option 3 as the starting point to select the test directions for UE demodulation testing. 
Proposal 11: RAN4 should decide what is the acceptable testable SINR for multi-Rx demodulation testing first and then evaluate the coverage percentage of two AoAs pair which could pass legacy REFSENSE requirements with XdB degradation per branch.

	R4-2305497
	Huawei, HiSilicon
	Propose 3: RAN4 to consider UE declaration to determine test direction.



Open issues summary for 1st round
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: Assumption of TE maximum Tx power 
Sub-topic description:
Open issues and candidate options before meeting:
Issue 3-1: Assumptions of TE maximum Tx power
· Proposals
· Option 1 (Qualcomm): Consider maximum Tx power at TE amplifier output as 23dBm which is reused from TR 38.810 as the baseline to study the test parameters and test directions for UE demodulation testing.
· Option 2: Specify other option if any
· Recommended WF
· TBA

Sub-topic 3-2: Criteria for test directions
Sub-topic description 
Open issues and candidate options before meeting:
Issue 3-2-1: Minimum isolation
· Proposals
· Option 1 (Qualcomm): The minimum isolation requirements of 12dB could be reused for all the active branches for multi-Rx UE demodulation testing.
· Option 2: Specify other option if any
· Recommended WF
· TBA

Issue 3-2-2: Rank number
· Proposals
· Option 1 (Qualcomm): UE reported rank shall be higher or same as intended rank for a given test in FR2 multi-Rx UE demodulation testing.
· Option 2: Specify other option if any
· Recommended WF
· TBA

Issue 3-2-3: Whether to satisfy legacy REFSENS requirement
· Proposals
· Option 1 (Qualcomm): RAN4 to consider Option 3, i.e., passing legacy REFSENS requirements with XdB degradation per branch as the starting point to select the test directions for UE demodulation testing.
· Option 2: Specify other option if any
· Recommended WF
· TBA

Issue 3-2-4: How to decide XdB in Issue 3-2-3
· Proposals
· Option 1 (Qualcomm): RAN4 should decide what is the acceptable testable SINR for multi-Rx demodulation testing first and then evaluate the coverage percentage of two AoAs pair which could pass legacy REFSENS requirements with XdB degradation per branch.
· Option 2: Specify other option if any
· Recommended WF
· TBA

Sub-topic 3-3: UE declaration on test directions
Issue 3-3: UE declaration on test directions
· Proposals
· Option 1 (Qualcomm): UE vendor declaration of the 2AoAs is an acceptable approach for multi-Rx UE demodulation testing. The declared 2AoAs shall satisfy the criteria for test directions.
· Option 2 (Huawei): RAN4 to consider UE declaration to determine test direction.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.

	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	Issue 3-1: Assumptions of TE maximum Tx power
Support option 1 and feedback from TE vendors are encouraged.
Issue 3-2-1: Minimum isolation
Support option 1
Issue 3-2-2: Rank number
Support option 1
Issue 3-2-3: Whether to satisfy legacy REFSENS requirement
Support option 1 otherwise we could not guarantee testable SNR and 1dB SNR difference between SNR at reference point and at baseband.
Issue 3-2-4: How to decide XdB in Issue 3-2-3
Support option 1. The target MCS in Demod session is helpful to decide the X value.
Issue 3-3: UE declaration on test directions
We are OK with the approach of UE vendor declaration on test directions. The declared 2AoAs shall satisfy the criteria, i.e., Minimum isolation, Rank number, whether to satisfy a certain legacy REFSENS requirement with X dB degradation/a threadhold of testable SNR for test directions otherwise it is not possible to perform the Demod test.

	Huawei
HiSilicon
	Issue 3-1: Assumptions of TE maximum Tx power
A clarification question: Dose the 23dBm indicate sum power or power per TRP?

	R&S
	Sub-topic 3-1
Issue 3-1: Assumptions of TE maximum Tx power
We are ok with Option 1 and reuse the same assumption as in previous study items.

Sub-topic 3-2
Issue 3-2-1: Minimum isolation
With regards to Option 1, we would prefer to keep the 12dB in square brackets for now and use it as a starting point.  There is a need to study further on the achievable isolation. 
Given that the isolation between the two TRPs will likely be higher than the one between the two polarizations on each TRP reusing 12 dB seems ok, but we would like time to doublecheck.
Issue 3-2-2: Rank number
We are ok with option 1.

Issue 3-2-3: Whether to satisfy legacy REFSENS requirement
The proposal in Option 1 seems to be reasonable. It should be noted though that the value of X will directly influence the finally achievable SNR in the test system.

Issue 3-2-4: How to decide XdB in Issue 2-2-2
A clarification is needed regarding Option 1: Is the intention to wait for input from the WI to estimate what SNR would be required for certain tests? Or is the goal to determine the achievable SNR depending on different values for X?

Sub-topic 3-3
Issue 3-3: UE declaration on test directions
We agree that UE vendor declaration could be considered as optional to help with test execution, but the test direction shall be defined based on the test criteria using the parameters discussed on Issues 3-2-1 to 3-2-4.

	Apple
	Issue 3-1: OK with Option 1
Issue 3-2-1: OK with Option 1
Issue 3-2-3: Not OK with Option 1, as this would necessitate the demodulation test system to also be able to quantify REFSENS, which is an RF measurement.  Furthermore, we do not define any REFSENS requirements for multi-Rx DL, where the RF requirement metric is defined very differently.
Test direction selection should be based on satisfying the minimum isolation requirements; UE can declare test directions to avoid ambiguity in DUT positioning for the demodulation test
Issue 3-2-4: We do not support the RESENS-based scheme of selecting demodulation test directions.
Issue 3-3: support Option 1. The UE declared test directions should satisfy the isolation requirements for the demodulation test.

	R&S
	Issue 3-1: Assumptions of TE maximum Tx power
To the Huawei question:
For legacy requirements the assumption was 23dBm for single AoA. For the 2 AoA case we can take the assumption that the 23 dBm are per TRP.

	Huawei
HiSilicon
	Issue 3-1: Assumptions of TE maximum Tx power
Thanks R&S for the feedback. 
We are fine with 23dBm per TRP as baseline.



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 

	Sub-topic#3-1
	Issue 3-1: Assumptions of TE maximum Tx power
Tentative agreements: Consider maximum Tx power at TE amplifier output as 23dBm per TRP as the baseline to study the test parameters and test directions for UE demodulation testing.
Candidate options: N/A
Recommendations for 2nd round:
· Companies to check tentative agreement above.

	
	

	Sub-topic#3-2
	Issue 3-2-1: Minimum isolation
Tentative agreements: The minimum isolation requirements of [12dB] could be reused for all the active branches for multi-Rx UE demodulation testing
Candidate options: N/A
Recommendations for 2nd round:
· Companies to check tentative agreement above.
Issue 3-2-2: Rank number
Tentative agreements: Option 1 is agreed.
Candidate options: N/A
Recommendations for 2nd round:
· Companies to check tentative agreement above.
Issue 3-2-3: Whether to satisfy legacy REFSENS requirement
Tentative agreements: N/A
Candidate options: 
· Option 1: The selected direction should pass legacy REFSENS requirements with XdB degradation per branch to guarantee the achievable SNR in the demodulation test system. FFS on X which will directly the finally achievable SNR values.
Recommendations for 2nd round:
· Further discuss Option 1 in 2nd round.
Issue 3-2-4: How to decide XdB in Issue 3-2-3
Tentative agreements: N/A
Candidate options: 
· Option 1: To study the achievable SNR with different values for X and capture the results in TR 38.871.
Recommendations for 2nd round:
· Further discuss Option 1 in 2nd round.


	Sub-topic#3-3
	Issue 3-3: UE declaration on test directions
Tentative agreements: UE vendor declaration of the 2AoAs is an acceptable approach for multi-Rx UE demodulation testing. The declared 2AoAs shall satisfy the criteria for test directions. FFS on the details of criteria.
Candidate options: The criteria should include:
· Option 1: Minimum isolation in Issue 3-2-1
· Option 2: Rank number in Issue 3-2-2
· Option 3: Guarantee the achievable SNR by passing legacy REFSENS requirements with XdB degradation per branch in Issue 3-2-3
· Option 4: other criteria 
Moderator’s note: Multiple options can be selected.
Recommendations for 2nd round:
· Further discuss candidate options in 2nd round.





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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Open issues summary for 2nd round
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
based on companies’ contributions.
Sub-topic 3-1: Assumption of TE maximum Tx power 
Sub-topic description:
Open issues and candidate options before meeting:
Issue 3-1: Assumptions of TE maximum Tx power
· Proposals
· Option 1 (Qualcomm): Consider maximum Tx power at TE amplifier output as 23dBm which is reused from TR 38.810 as the baseline to study the test parameters and test directions for UE demodulation testing.
· Option 2: Specify other option if any
· Recommended WF
· Consider maximum Tx power at TE amplifier output as 23dBm per TRP as the baseline to study the test parameters and test directions for UE demodulation testing.
Sub-topic 3-2: Criteria for test directions
Sub-topic description 
Open issues and candidate options before meeting:
Issue 3-2-1: Minimum isolation
· Proposals
· Option 1 (Qualcomm): The minimum isolation requirements of 12dB could be reused for all the active branches for multi-Rx UE demodulation testing.
· Option 2: Specify other option if any
· Recommended WF
· The minimum isolation requirements of [12dB] could be reused for all the active branches for multi-Rx UE demodulation testing

Issue 3-2-2: Rank number
· Proposals
· Option 1 (Qualcomm): UE reported rank shall be higher or same as intended rank for a given test in FR2 multi-Rx UE demodulation testing.
· Option 2: Specify other option if any
· Recommended WF
· Option 1 is agreed

Issue 3-2-3: Whether to satisfy legacy REFSENS requirement with XdB degradation
· Proposals
· Option 1 (Qualcomm): RAN4 to consider Option 3, i.e., passing legacy REFSENS requirements with XdB degradation per branch as the starting point to select the test directions for UE demodulation testing.
· Option 2: Specify other option if any
· Recommended WF
· The selected directions should pass legacy REFSENS requirements with XdB degradation per branch to guarantee the achievable SNR with the assumption of setting wanted noise to give 1dB difference between Reference point SNR and Baseband SNR.
· FFS on X which will directly influence achievable SNR values.

Issue 3-2-4: How to decide XdB in Issue 3-2-3
· Proposals
· Option 1 (Qualcomm): RAN4 should decide what is the acceptable testable SINR for multi-Rx demodulation testing first and then evaluate the coverage percentage of two AoAs pair which could pass legacy REFSENS requirements with XdB degradation per branch.
· Option 2: Specify other option if any
· Recommended WF
· To study the achievable SNR with different values for X and capture the results in TR 38.871.

Sub-topic 3-3: UE declaration on test directions
Issue 3-3-1: UE declaration on test directions
· Proposals: 
· Option 1 (Qualcomm): UE vendor declaration of the 2AoAs is an acceptable approach for multi-Rx UE demodulation testing. The declared 2AoAs shall satisfy the criteria for test directions.
· Option 2 (Huawei): RAN4 to consider UE declaration to determine test direction.
· Recommended WF
· UE vendor declaration of the 2AoAs is an acceptable approach for multi-Rx UE demodulation testing. The declared 2AoAs shall satisfy the criteria for test directions. FFS on the details of criteria.

Issue 3-3-2: The criteria of UE declared test directions
· Proposals: 
· Option 1: Minimum isolation in Issue 3-2-1
· Option 2: Rank number in Issue 3-2-2
· Option 3: Guarantee the achievable SNR by passing legacy REFSENS requirements with XdB degradation per branch in Issue 3-2-3
Moderator’s note: Multiple options can be selected.
· Recommended WF
· TBA
Companies views’ collection for 2nd round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.

	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:



Recommendations for Tdocs
1st round 
[bookmark: _Hlk132913259]New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-2305887
	WF on FR2 OTA test enhancements SI 
	Qualcomm Incorporated
	To capture the agreements

	
	
	
	

	
	
	
	



Existing tdocs
	[bookmark: _Hlk132913309]Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304678
	
	3GPP TR 38.871 V0.2.0
	Qualcomm Incorporated
	For email approval
	TR for email approval

	R4-2305787
	R4-2305886
	TP to introduce Multi-AoA UE RF Test Aspects
	Keysight Technologies
	To be revised
	To be revised based on comments in 1st round

	R4-2304825
	
	On multi-RX DL RF test in DL polarization and DCI schemes aspects
	Samsung
	To be noted
	

	R4-2305101
	
	Discussion on FR2 OTA test method
	vivo
	To be noted
	

	R4-2305497
	
	Discussion on Test methods
	Huawei,HiSilicon
	To be noted
	

	R4-2305609
	
	Consideration on 2-AoA reception
	OPPO
	To be noted
	

	R4-2305696
	
	Test procedure for EIS spherical coverage
	ROHDE & SCHWARZ
	To be noted
	

	R4-2305786
	
	Testing Considerations for Multi AoA Rx Testing
	Keysight Technologies UK Ltd
	To be noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2305887
	
	WF on FR2 OTA test enhancements SI 
	Qualcomm Incorporated
	Agreeable
	

	R4-2305886
	
	TP to introduce Multi-AoA UE RF Test Aspects
	Keysight Technologies
	Agreeable
	Revision of R4-2305787



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Example of dual TCI to dual TCI switching (1)

TCl state O to state 1 TCl state 2 to state 3
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Example of dual TCI to dual TCI switching (2)

TCl state O to state 1
TCl state 2 to state 3

g

SSB 0 with polarization V SSB 1 with polarization V
SSB 3 with polarization H SSB 2 with polarization H
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Note: Polarization V/H represent the polarization of test antennae





