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Introduction
Contributions submitted to AI 9.1 NR MIMO OTA WI and AI 5.1.7.5 MIMO OTA SI maintenance are captured in this email discussion.
In the RAN4#98bis-e meeting, next steps of NR MIMO OTA WI were captured in the WF.
Next steps:
· Further discuss the pass/fail limit and reference figure of channel model validation
· Further discuss the DL Pmax for FR1 and FR2
· Measurement results of FR1 or FR2 UEs are encouraged for discussion
· Channel model validation results for FR2 channel models are encourages
· Further discuss how to handle FR2 blocking issue
· Further discuss FR2 simulation

List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: agree CRs in AI 5.1.7.5, finalize the framework of FR1 lab alignment, discuss open issues of NR MIMO OTA WI.
· 2nd round: agree TPs, make decisions on the open issues.
Topic #1: Testing methodologies
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109664
	vivo
	Discussion on FR1 Power Validation frequencies
Proposal 1: Stick to sub-bands grouping approach, select the proposed band in Table 1 for power validation. 
Proposal 2: Further check whether commercially available dipole could cover the above frequencies.

	R4-2110841
	OPPO
	gNB beams usage for spatial correlation validation
Proposal 1: substitute the name of option 2 “Combined beams” with “Beam simultaneous” to reflect the characteristics of the approach.
Proposal 2: choose Option 2 Beam simultaneous as the base line of spatial correlation validation.
Proposal 3: TE venders are encouraged to provide information on validation procedure and potential problems about the feasibility of the beam simultaneous approach.

	R4-2110837
	OPPO
	Channel model for FR1 4x4 MIMO OTA requirement
Observation: for CDL-C, ZODs of the strongest beam and the second strongest beam have difference of 0.7 degree, which can be distinguished by 8x8 array, while can not be distinguished by 4x8 array.
Proposal: TE venders are encouraged to provide solutions on CDL-C optimization to afford 4x4 MIMO.

	R4-2111003
	Keysight
	Reference Channel Emulation Curves and a New Beam Selection for CDL-C Uma
Observation 1: BS correlation for CDL-C UMa at ≤ 2.5 GHz is too high with the old beam directions above.
Proposal 1: Use beam direction Az: -21.82, El: -10 for the second beam for CDL-C UMa at ≤ 2.5 GHz.

	R4-2111273
	Spirent
	Channel Model Targets
Proposal 1: Adopt spatial channel model validation targets as presented.

	R4-2109748
	CMCC, Huawei, HiSilicon, CAICT
	Reference Channel Emulation Curves for FR1
Proposal 1: Adopt spatial channel model validation targets as presented.

	R4-2109133
	CMCC, OPPO
	NR FR2 MIMO OTA Reference PAS based on different preconditions
Proposal: Choose option#2 for reference PAS of FR2 channel model. If option#1 is selected, pattern of calibration antenna should be clarified.

	R4-2111001
	Keysight
	On Blocking Issue for FR2 MIMO OTA
Observation 1: From a visual perspective, blocking from Probe #1 is worse than from Probe #3.
Observation 2: The CST asymptotic solver accurately predicts the theoretical S21 between mm-wave horn antennas.
Observation 3: The simulations of the sample configuration clearly demonstrate that the mast introduces more blocking between the centre of QZ and Probe #1 than Probe #3.
Observation 4: The QoQZ validation procedure and MU element ‘Quality of quiet zone’ already captures the reflection/blocking from the positioning system.
Observation 5: 2 AoA RRM, which also leverages multiple probes simultaneously, is using the same QoQZ validation procedure with a single probe as FR2 MIMO OTA.
Observation 6: For systems that support both FR2 MIMO OTA and FR2 RRM testing, leveraging the same probe optimizes the QoQZ validation procedure.
Observation 7: The re-positioning concept has been incorporated in the FR2 MIMO OTA test cases and the QoQZ procedure, leveraged for all FR2 test methodologies, as optional approach.
Observation 8: The MTSUs for all FR2 test cases assume the re-positioning concept is applied, i.e., the optimized QoQZ MU must be used to determine the maximum acceptable MU.
Proposal 1: Consider the blocking issue in 3D-MPAC systems resolved by concluding that Probe #1 experiences more blocking than Probe #3.
Proposal 2: Consider the blocking issue properly captured for NR FR2 MIMO OTA.

	R4-2109663
	vivo
	Discussion on FR2 Blocking issue
Observation 1: Three-step simulation/measurement approach is applicable to identify the power blocking introduced by probe 1 and probe 3. 
Proposal 1: During FR2 simulation campaign, perform the UE performance degradation simulation due to blocking issue by modifying the probe weight of Probe 1 and Probe 3. 
Proposal 2: A new MU element named as “Positioner blocking effect” can be considered for FR2 MU assessment.
Proposal 3: RAN4 need to study how to quantify the MU value for blocking issue based on real UE measurement.

	R4-2110843
	OPPO
	Quantify the FR2 blocking issue
Observation: simulation/measurement only on the centre of the test zone is not sufficient to quantify the effect of blocking issue.
Proposal: besides the centre of the test zone, the three-step approach shall be performed on two additional test points, which are
	M1: (0, 0, RTZ)
	M2: (RTZ*sin(180-161.7), 0, RTZ*cos(180-161.7))
	Note: RTZ is the radius of the test zone.

	R4-2111002
	Keysight
	On NR FR2 MIMO OTA Testing Ambiguities
Observation 1: Positioning ambiguities introduced by the spherical coordinate system generally do not affect measurements that utilize a single probe at any given time.
Observation 2: Positioning ambiguities introduced by the spherical coordinate system affect NR FR2 MIMO OTA testing without the re-positioning concept applied as one test point DUT coordinate can be mapped to two relative orientations between the DUT and the measurement probes.
Observation 3: One suitable approach to eliminate the ambiguities could be to specify that the turntable implementing the rotation in q shall and match the intended DUT q for P0 Orientation 1
Observation 4: The re-positioning concept can be successfully applied to NR FR2 MIMO OTA testing by introducing the same relative orientation between DUT and measurement probes as without the re-positioning concept applied.
Observation 5: The re-positioning concept is affected by the ambiguities as well; successful application requires a baseline definition of the DUT orientations for the P0 Orientation 1 test points (see Proposal 1 and Observation 3)
Observation 6: Provided Proposal 1 is endorsed and an approach as discussed in Observation 3 can be agreed, one suitable approach for NR FR2 MIMO OTA to eliminate these ambiguities for the re-positioning approach could be as simple as specifying that the relative orientation between the DUT and the probes for P0 Orientation 2 shall be the same the relative orientation between DUT and probes as for P0 Orientation 1.
Proposal 1: Feedback is requested whether the highlighted ambiguities for the default P0 Orientation 1 without the re-positioning concept applied should be addressed and eliminated.
Proposal 2: If Proposal 1 is endorsed (without the re-positioning concept), address and eliminate the ambiguities introduced with the re-positioning approach.

	R4-2109659
(reserved)
	vivo
	New version TS: 3GPP TS 38.151 v0.4.0

	[bookmark: _Hlk72322998]R4-2109660
	vivo, CAICT
	TP to TS38.151 v0.3.0 on CDL-C UMi channel model

	R4-2109662
	vivo, CAICT
	TP to TS38.151 v0.3.0 on Power validation



Open issues summary
Sub-topic 1-1 Power validation frequencies
Issue 1-1: Power validation frequencies for FR1
· Proposal 1: Stick to sub-bands grouping approach, select the proposed band in Table 1 for power validation.
Table 1: Proposed power validation frequencies
	NR FR1 Bands
	Range
	Test frequency (MHz) (QZ and other CM validation)
	Proposed Test frequency for power validation (center frequency of each band)

	n71
	Low
	617MHz 
	n71 

	n12, n17, n29, n14, n28, [n29]
	
	722MHz
	n28

	n5, n8, n18, n20
	
	836.5MHz
	n8

	n50, n51, n74
	Mid
	1575.42MHz
	n51

	n3, n2, n25, n39
	
	1880MHz
	n3

	n1, n34, n65
	
	2132.5MHz
	n1

	n7, n30, n41, n40, n38, [n90]
	
	2450MHz
	n41

	n77,n78
	High
	3600MHz
	n78

	n79
	
	[4700MHz] 
	n79



· Proposal 2: Further check whether commercially available dipole could cover the above frequencies.
· Recommended WF
· TBA

Sub-topic 1-2 Channel model validation for FR1
Issue 1-2-1: gNB Beams Usage Criteria for FR1 spatial correlation validation
· Proposal 1: substitute the name of option 2 “Combined beams” with “Beam simultaneous” to reflect the characteristics of the approach.
· Option 1: Beam Specific
· Option 2: Beam simultaneous (OPPO)
· Proposal 2: TE venders are encouraged to provide information on validation procedure and potential problems about the feasibility of the beam simultaneous approach.
· Recommended WF
· TBA

Issue 1-2-2: Beam direction of CDL-C Uma
In RAN4#98bis-e, it is observed that for frequencies ≦2.5GHz, the 2nd strongest beam of CDL-C is pointed at the same cluster as the strongest beam. In R4-2110837, TE vendors are encouraged to provide solutions on this issue. To decrease the BS correlation for CDL-C Uma channel model, a new beam direction for the second beam is introduced for ≦ 2.5GHz in R4-2111003.
· Proposal 1: For CDL-C Uma, the beam direction for ≦ 2.5GHz using 4x8 BS array are:
· Beam 1: Azimuth: -7.27°,Elevation:-10°
· Beam 2: Azimuth: -21.82°,Elevation:-10°
· Proposal 2 (from moderator) : Specify the beam directions in the spec to avoid misunderstanding. 
· Recommended WF
· Finalize the beam directions of CDL-C Uma in the 1st round.

Issue 1-2-3: Reference validation targets for FR1 CDL-C UMa
Companies shared the reference targets of CDL-C Uma model validation in R4-2111003, R4-2109748 and R4-2111273, including target values and reference curves for PDP, Temporal and Spatial correlation, V/H Ratio. Alignment among companies is needed so that we can approve a set of reference values for channel model validation.
It should be noted that the spatial correlation curves are shown per beam to simplify the alignment between companies, if combined beams (beam simultaneous) are selected, the reference curves will be addressed after successful alignment.
· Proposals
· Option 1: R4-2111003
· Option 2: R4-2111273
· Option 3: R4-2109748
· Recommended WF
· It is highly encouraged to align the reference curves of CDL-C Uma at this meeting.

Issue 1-2-4: Reference validation targets for FR1 CDL-C UMi
[bookmark: _Hlk71929729]The reference validation results for FR1 CDL-C Umi model was presented in R4-2111003. More input from other companies is encouraged to ensure the alignment.
· Proposals
· Option 1: R4-2111003 (tables for spatial correlations will be added in a revision)
· Option 2: others?
· Recommended WF
· More input from other companies is encouraged to ensure the alignment.

Sub-topic 1-3 Channel model validation for FR2

Issue 1-3-1: Reference validation targets for FR2
The reference validation results of FR2 channel model need to be discussed based on the conclusion of issue 2-4-2. R4-2111273 presents the PDP and Temporal correlation validation results of FR2 channel model with BS antenna polarization “+” and “X”, respectively.
· Proposals
· Option 1:  R4-2111273
· Option 2:  others?
· Recommended WF
· TBA.

Issue 1-3-2: Reference PAS for FR2
· Proposals
· Option 1:  Choose simulation curve as reference: If we choose any one simulation PAS as reference, the details of pattern of calibration antenna must be clarified. For example, the 1dB beam width and 3dB beam width of the calibration antenna should be clarified.
· Option 2:  Choose theoretical PAS as reference. (CMCC, OPPO)
· Recommended WF
· TBA.

[bookmark: _Hlk72006736]Sub-topic 1-4 FR2 blocking issue
Issue 1-4-1: methodology to quantify the effect of FR2 blocking issue
· Proposals
· Option 1:  three-step approach as defined in R4-2111001 (starting point)
· Option 2: improved three-step approach as defined in R4-21110843
· Two additional test points are required
· Option 3: perform the UE performance degradation simulation due to blocking issue by modifying the probe weight of Probe 1 and Probe 3
· Recommended WF
· TBA

Issue 1-4-2: whether the blocking issue has been properly captured for FR2 MIMO OTA? 
It is necessary to determine the methodology to quantify the effect of FR2 blocking issue first (issue 1-4-1), and then discuss whether FR2 MIMO OTA has properly captured the FR2 blocking effect based on the agreed quantification method.
· Proposals
· Option 1: Yes (R4-2111001, based on the three-step approach)
· Option 2: No
· Option 3: FFS
· Recommended WF
· TBA

Issue 1-4-3: How to address the  blocking issue? (if the blocking issue has not been properly captured for FR2 MIMO OTA)
· Proposals
· Proposal 1: A new MU element named as “Positioner blocking effect” can be considered for FR2 MU assessment.
· Proposal 2: RAN4 need to study how to quantify the MU value for blocking issue based on real UE measurement.
· Recommended WF
· TBA
Sub-topic 1-5 FR2 MIMO OTA Testing Ambiguities
Issue 1-5-1: Positioning ambiguities introduced by the spherical coordinate system (without re-positioning approach)
· Proposals
· Proposal 1:  the turntable implementing the rotation in  shall and match the intended DUT  for P0 Orientation 1.
· Recommended WF
· TBA

Issue 1-5-2: Positioning ambiguities for the re-positioning approach
· Proposals
· Proposal 1:  the relative orientation between the DUT and the probes for P0 Orientation 2 shall be the same the relative orientation between DUT and probes as for P0 Orientation 1.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 Power validation frequencies
	Company
	Comments

	OPPO
	Both P1 and P2 can be accepted. But there seems be a minor error that n29 is listed twice in the second subset of low bands.

	Samsung
	Support the proposals. Sub-bands grouping approach with typical band for validation is better considering that the per-band approach will bring unnecessary burden without obvious effects.

	CAICT
	We support proposal 1. 
For proposal 2, after a quick review of the required frequencies for power validation, it seems that the existing commercial dipoles can cover the frequency bands in Table 1. Further confirmation by test equipment/system vendors could be helpful.


 
Sub topic 1-2 Channel model validation for FR1
	Company
	Comments

	OPPO
	Issue 1-2-1: gNB Beams Usage Criteria for FR1 spatial correlation validation
We support P1 Option 2. As mentioned in previous discussion via email thread and GTW, we did not see negative impact on the approach of Beam simultaneous.
Issue 1-2-2: Beam direction of CDL-C Uma
A clarification question to KS: is the proposed Beam 2 fallen into the same beam grid as Beam 1 based on 4x8 BS array? If yes, how to distinguish the two beams artificially by UE?
Issue 1-2-3: Reference validation targets for FR1 CDL-C UMa

Issue 1-2-4: Reference validation targets for FR1 CDL-C UMi

	Keysight
	Issue 1-2-2: Beam direction of CDL-C Uma
Response to Oppo: The beams are selected from the same beam grid, but the beams have different directions. Therefore, the realized channel model at the UE is slightly different for both beams, i.e. different clusters with different AoA become strongest for each beam. The problem with the old definition of second beam of CDL-C UMa @<2.5 GHz was that both beams were directed towards same cluster and this was seen as a high correlation between the beams. This issue was fixed with the new beam selection which provides low correlation between the beams.
Issue 1-2-3: Reference validation targets for FR1 CDL-C UMa
Alignment is on-going and progress has been made

	CMCC
	issue 1-2-1: Support option 2
issue 1-2-2: Support the beam directions to be specified


	Huawei, Hisilicon
	Issue 1-2-2: Beam direction of CDL-C Uma
About proposal1: We have no problem with the proposed new beams for ≦ 2.5GHz, however we would like to have same rule about beam selection for both ≦ 2.5GHz and >2.5Ghz
We support proposal2. We got confused by current description in 38.827/38.151, “For NR FR1 MIMO OTA, 2 strongest transmitting beams are selected from the pre-defined beam grid based on their proximity to the strong clusters of each FR1 channel model.”  
How to interpret this sentence? What is the interpretation applied to “old beams” and “new beams” respectively in R4-2111003?

	Samsung
	Issue 1-2-1: gNB Beams Usage Criteria for FR1 spatial correlation validation
Beam simultaneous approach seems more aligned with practical test scenario than beam specific approach. Would like to hear more views about feasibility.
Issue 1-2-2: Beam direction of CDL-C Uma
We are fine to change the beam direction, but would like to know the clear rules how to specify beam direction. It seems a little vague on this aspect, current definition of 2nd strongest beam is based on the proximity to the strongest cluster. So we support Proposal 2 from moderator.


	vivo
	Issue 1-2-1: gNB Beams Usage Criteria for FR1 spatial correlation validation
Given option 2 is just the sum of option 1, and both simulation results of these two options have been provided by CE vendors. We prefer to keep both options for validation procedure in the TR (i.e. add option 2). Option 1 is still helpful to check specific single port is accurate or not. Further down-selection could be done, after we make decision on how to define pass/fail limit (for per-port or for sum-of-ports).   
Issue 1-2-2: Beam direction of CDL-C Uma
Option2 from moderator is good. 
In addition, we suggest to add a detailed workflow of the beam selection and mapping logic to clusters of each channel model, to make the spec easy to understand.

	CAICT
	Issue 1-2-1: gNB Beams Usage Criteria for FR1 spatial correlation validation
Both option 1 and option 2 are acceptable. Option 1 is more straightforward but also more time-consuming. Option 2 is more time efficient. 
A clarification question:
if more than one signal generator/VNA is required for this approach due to different capabilities of test equipment? Or a splitter is enough?

Issue 1-2-2: Beam direction of CDL-C Uma
We can support the beam direction for ≦ 2.5GHz using 4x8 BS array in Proposal 1. 
However, considering changes has been made from “old beams” to “new beams”, whether the existing wording in the spec is clear enough need further discussion.  Like Huawei mentioned above, whether this rule can be applied for both <2.5GHz and >2.5GHz? 
Moreover, to avoid any potential misunderstanding, we recommend specifying the beam direction of each channel model required for performance requirement in the spec. (Proposal 2)

Issue 1-2-3: Reference validation targets for FR1 CDL-C UMa
Alignment of the reference validation targets of CDL-C UMi is highly expected in this meeting. Beside the alignment, we have a clarification question to CE vendors:
For PDP and Temporal autocorrelation, the resulting values are different for each input and output combination, therefore, reference data of X2V, H11, H21, H12 and H22 are provided. However, for validation measurement, we believe it is not necessary to check the results from all combination since it will increase the test time without obvious benefit. Then, which combination is intended to be used as a reference for validation measurement? X2V? or others?

	Qualcomm
	Issue 1-2-2: Beam direction of CDL-C Uma
Support proposal 2. Share the similar view as Samsung. We need to get the consensus on the rule of selecting the 2nd strongest beam first.

	OPPO
	Issue 1-2-2: Beam direction of CDL-C Uma
Thanks for KS’s response. The proposed two beams for <2.5GHz seem workable for 4x4 MIMO. And we support the proposal 2 from moderator the specify the beam directions in the spec.

Further clarification question to KS:
“The problem with the old definition of second beam of CDL-C UMa @<2.5 GHz was that both beams were directed towards same cluster”
In the above sentence, to my understanding, “both beams” means the strongest beam and second strongest beam, which should have different beam directions. While, how do they direct towards the same cluster (should have the same AoD and AoZ, i.e. the same direction)?

Anyway, we echo vivo’s suggestion that the detailed workflow of the beam selection and mapping logic to clusters is helpful.

	Spirent
	Issue 1-2-1: gNB Beams Usage Criteria for FR1 spatial correlation validation
Having both options in the TS is acceptable.
Issue 1-2-3: Reference validation targets for FR1 CDL-C UMa
Somebody needs to put all the proposed targets together and perform the comparison to determine the parameters that can be declared as harmonized.
Issue 1-2-4: Reference validation targets for FR1 CDL-C UMi
Somebody needs to put all the proposed targets together and perform the comparison to determine the parameters that can be declared as harmonized.


	Keysight
	Feedback to earlier questions:
· Issue 1-2-2: The wording for the rule for selecting the beams should be clarified. The rule is to choose the strongest beams from the fixed grid of beams. Now, it should be further updated due to the updated beam selection, e.g., “choose two strongest beams with different azimuth directions from the pre-defined beam grid”
· Issue 1-2-2: We are OK to define the beam directions for each model.
· Issue 1-2-2: On Proposal 2 from the moderator: The procedure is similar as with beam-specific, but a 1 to 4 splitter is used at the input of the channel emulator to combine both beams and polarizations (X2V)
· Issue 1-2-3: Our proposal is to consider the X2V as reference for validation

	Xiaomi
	Issue 1-2-2: Beam direction of CDL-C Uma
Option2. Some complement about this option as both the beam selection rule as well as the specific beams for each channel model can be captured for future trace of the discussion as well as the easier use of the spec.


 
Sub topic 1-3 Channel model validation for FR2
	Company
	Comments

	OPPO
	Issue 1-3-1: Reference validation targets for FR2

Issue 1-3-2: Reference PAS for FR2
Option 2 is preferred.

	Keysight
	Issue 1-3-1: Reference validation targets for FR2
BS antenna element polarization needs to be defined first before alignment can start

	vivo
	Issue 1-3-2: Reference PAS for FR2
Option 1 was the agreement. 4x4 reference antenna is stated in the TR. Agree to add more detailed information for the antenna pattern.

	Qualcomm
	Issue 1-3-1: BS antenna element polarization for FR2
We don’t see the performance difference between option 1 and option 2. So we are OK with both option 1 and option 2.
Issue 1-3-3: Reference PAS for FR2
Option 2

	Spirent
	Issue 1-3-1: Reference validation targets for FR2
We agree with KS, the group needs to decide if “X” or “+” is used.

	Huawei, Hisilicon
	Issue 1-3-1: BS antenna element polarization for FR2
[bookmark: OLE_LINK186][bookmark: OLE_LINK187][bookmark: OLE_LINK188][bookmark: OLE_LINK189][bookmark: OLE_LINK196]From our simulation results, BS antenna element polarization types (or) have no significant impact on the results. In addition, we are more concerned about polarization mapping between BS and dual polarization probes, which need to be clarified.
Issue 1-3-2: Reference PAS for FR2
Support Option 2, the theoretical PAS is unique and easy to align. For simulation PAS, because the probe weights are private, there is no way for companies to fully align even if some other details are given.


 
Sub topic 1-4 FR2 blocking issue
	Company
	Comments

	OPPO
	Issue 1-4-1: methodology to quantify the effect of FR2 blocking issue
Support Option 2, the two additional test points are needed. A positive evidence is shown in Revision of R4-2111001 that Probe #1 experiences more blocking issue than Probe #3 when the reference probe placed in the centre of QZ, while in additional point M1, Probe #3 experiences more blocking issue. Here, it should be noticed that the blocking issue is not only the power reduction by mast blocking, but also the ripple caused by power reflection from mast.
Issue 1-4-2: whether the blocking issue has been properly captured for FR2 MIMO OTA? 
Per my understanding, the blocking issue can be quantified by the concluded methodology in Issue 1-4-1. However, we can not come to a general conclusion that Probe #1 experiences more blocking than Probe #3.
Issue 1-4-3: How to address the blocking issue? (if the blocking issue has not been properly captured for FR2 MIMO OTA)
Two situations should be considered. For the first situation, i.e. the conclusion from the blocking effect quantification as defined in Issue 1-4-1 is Probe #1 blocking more than Probe #3, no new MU element needs be introduced. For the other situation, i.e. Probe #3 blocking more than Probe #1, we support to introduce a new MU element as P1.

	Keysight
	Issue 1-4-1: methodology to quantify the effect of FR2 blocking issue
We believe the blocking behaviour is sufficiently characterized with Option 1 but we agreed to analyse Option 2 as well for completeness. Based on the revision provided, it should be clear that the mast introduces more blocking between an antenna within the centre of QZ and Probe #1 than Probe #3 (including M1 and M2). 
Clarification question to Oppo: Why do you believe that Probe #3 experiences more blocking in Point M1? 
The S21 results indicate that ~4dB better S21 can be achieved when the reference antenna is pointing at Probe #3 (-34.5dB) than at Probe #1 (-38.3dB).  
We do not support Option 3 given the conclusions made with the simulations and the fact that probe weights are not made readily available.
Issue 1-4-2: whether the blocking issue has been properly captured for FR2 MIMO OTA? 
Yes. It is not clear why Oppo still believes, based on the results provided in the revision of our contribution, that we cannot conclude Probe #1 experiences more blocking from the mast than Probe #3
Issue 1-4-3: How to address the blocking issue? (if the blocking issue has not been properly captured for FR2 MIMO OTA)
We do not support either proposal. Defining an additional MU element would potentially double count the contribution of the mast as it is already included in the QoQZ validation (as outlined in our contribution). 

	Samsung
	Issue 1-4-1: methodology to quantify the effect of FR2 blocking issue
If the blocking effect of Probe 3 can be concluded as small enough to ignore based on option 1/2, then option 3 is not necessary. Based on the simulation results in R4-2111001, the blocking effect of Probe 3 is 9.2dB smaller than Probe 1; based on simulation results in rev R4-2111001 (probe 3 location corrected), the blocking effect of Probe 3 is 5.6dB smaller than Probe 1. We respect that the probe weights are not public, but with 5.6dB blocking effect difference, at least we need to know if probe weight of Probe 1 is higher than that of Probe 3 to conclude this issue. 
Issue 1-4-2: whether the blocking issue has been properly captured for FR2 MIMO OTA? 
As commented in Issue 1-4-1, based on simulation results, this issue depends on probe weights of Probe 1 and Probe 3.

	CAICT
	Issue 1-4-1: methodology to quantify the effect of FR2 blocking issue
We support either option 1 or option 2 to quantify the effect of FR2 blocking issues.

Issue 1-4-2: whether the blocking issue has been properly captured for FR2 MIMO OTA? 
We believe we need to agree the methodology first before we discuss the conclusion of which probe experience more blocking introduced by the mast. If option 1/2 in issue 1-4-1 is accepted, then based on the current assumptions (e.g, weights of probe 1 and probe 3, size of support structure, etc.), it seems that probe 1 indeed experiences more blocking than probe 3. 

	OPPO
	Issue 1-4-1: methodology to quantify the effect of FR2 blocking issue
[bookmark: _Hlk72402597]Response to KS’s question of “Why do you believe that Probe #3 experiences more blocking in Point M1?”
The following two figures are Figure 7 and Figure 9 in the contribution of Rev of R4-2111001. The only difference between these two simulations is the placement of the reference probe. Compared to placed in the centre of QZ (upper figure), reference probe in M1 (lower figure) gets 10cm closer to Probe #1. In this situation, S21 of reference and Probe #1 increases from -41.7dB to -38.3dB because of less propagation path, as show in green boxes below. Theoretically, or supposing no blocking effect, S21 of reference and Probe #3 should have similar value. However, it drops from -41.7dB to -44.9dB, as shown in red boxes below. This abnormal result is probably caused by the blocking of the mast.
[image: ]
[image: ]

Issue 1-4-2: whether the blocking issue has been properly captured for FR2 MIMO OTA?
From the previous justification, we cannot conclude that Probe #1 experiences more blocking than Probe #3. 
Besides, we can get the conclusion only under the current simulation assumptions. General conclusion cannot be drawn, because different simulation assumptions, such as the measurement distance, the size of the mast and so on, may derive different simulation data. This is the further consideration about why we said that “we can not come to a general conclusion that Probe #1 experiences more blocking than Probe #3.

	
	


 
Sub topic 1-5 FR2 MIMO OTA Testing Ambiguities
	Company
	Comments

	OPPO
	Issue 1-5-1: Positioning ambiguities introduced by the spherical coordinate system (without re-positioning approach)
We agree with the ambiguity described in R4-2111002. The wording of the proposed approach is suggested to be optimized to make the approach more clear.
Issue 1-5-2: Positioning ambiguities for the re-positioning approach

	Samsung
	Issue 1-5-1: Positioning ambiguities introduced by the spherical coordinate system (without re-positioning approach)
We understand there is more ambiguities for multi-probe than for single probe. But for without re-positioning approach, with clearly defined initial UE orientation in terms of top/bottom/left/right/front/back at P0, the ambiguity could be eliminated in theory.
We notice that left figure of Figure 1 in R4-2111002 seems like theta=-45o  but the theta range for the 36 constant grid is from 0 o to 161.7 o
Issue 1-5-2: Positioning ambiguities for the re-positioning approach
For re-positioning approach, it is needed to eliminate positioning ambiguities

	Keysight
	Issue 1-5-1: Positioning ambiguities introduced by the spherical coordinate system (without re-positioning approach)
Comments to Samsung:
· Our preference is to focus on the Figures 2 through 6 in R4-2111002 as they correspond to the latest probe configuration. Figure 1 is for a different/old probe configuration with probes along x direction. It is not clear why the left figure of Figure 1 is for theta=-45deg; theta and phi are the DUT coordinates and in both figures the z direction is pointing in the same direction of the UE, i.e., the z axis is coming out of the power button (volume buttons) of an Apple iPhone (Samsung Galaxy phone) in both the left and right plots of Figure while relative orientation of DUT and the the probes are different  ambiguity
· Could Samsung clarify how without the re-positioning approach, the ambiguity can be eliminated in theory while it cannot for re-positioning approach? Based on the figures and examples, we believe the ambiguities apply for with and without re-positioning approach.  

	Samsung
	Issue 1-5-1: Positioning ambiguities introduced by the spherical coordinate system (without re-positioning approach)
Response to Keysight: 
Thanks so much for detailed explanation. From Figures 2 through 6 in R4-2111002, we can see the mentioned ambiguity based on theta range from -180 o to 180o. My original comment was based on the understanding that motor AZ and Roll coordinates will follow UE coordinates as defined for 36 grid points without considering the flexible implementation for single-probe system, i.e., UE coordinates (0o≤theta≤180o, -180o≤phi≤180o)  motor AZ and Roll coordinates (0o≤AZ≤180o, -180o≤Roll≤180o)
If the consensus for motor AZ and Roll coordinates are (-180o≤AZ≤180o, -180o≤Roll≤180o) for better flexibility, then there is definitely ambiguity for multi-probe by following the flexible 3D rotating approach which is applicable for single probe. If this is the case, there is ambiguity for both without re-positioning approach and with re-positioning approach.
If this ambiguity is confirmed, we also agree with the observation in Keysight’s contribution R4-2111002 that this ambiguity can be eliminated by specifying that the turntable implementing the rotation in  shall and match the intended DUT  for P0 Orientation 1

	Keysight
	Thanks to Samsung for the feedback. For this P0 alignment option without re-positioning (Orientation 1), you are correct in that (DUT , DUT ) generally follow (Motor AZ, Motor Roll) but just not for the ambiguous orientation.
We have to allow a non-restricted range of AZ and Roll coordinates instead of limiting AZ to for instance 0o≤AZ≤180o as the Configuration 3 (Figure 5 with Re-Positioning-Orientation 2) is using an AZ < 0o to implement the same relative orientation between DUT and probes as presented in Configuration 1 (Figure 3). 

	Samsung
	Thanks Keysight for further clarification. Based on that, now our position is that we support the proposals of sub topic 1-5 to address the ambiguity issue.


 

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

	R4-2109660

	Company A

	
	Company B

	
	

	R4-2109662
	Company A

	
	Company B

	
	



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 Power validation frequencies
	Issue 1-1: Power validation frequencies for FR1
Thanks MVG for providing the dipole availability in table 1. The dipole operates at 4700 MHz frequency can be designed and achieved quickly once it is agreed in RAN4 group.
Agreements: 
· Stick to sub-bands grouping approach, select the proposed band in Table 1 for power validation.
Table 1: Proposed power validation frequencies
	NR FR1 Bands
	Range
	Test frequency (MHz) (QZ and other CM validation)
	Proposed Test frequency for power validation (center frequency of each band)

	n71
	Low
	617MHz 
	n71 

	n12, n17, n29, n14, n28, [n29]
	
	722MHz
	n28

	n5, n8, n18, n20
	
	836.5MHz
	n8

	n50, n51, n74
	Mid
	1575.42MHz
	n51

	n3, n2, n25, n39
	
	1880MHz
	n3

	n1, n34, n65
	
	2132.5MHz
	n1

	n7, n30, n41, n40, n38, [n90]
	
	2450MHz
	n41

	n77,n78
	High
	3600MHz
	n78

	n79
	
	[4700MHz] 
	n79



Recommendations for 2nd round:
Modify the corresponding TP to update the second row of low bands to correct the problem that n29 is listed twice. 

	Sub-topic 1-2 Channel model validation for FR1
	Issue 1-2-1: gNB Beams Usage Criteria for FR1 spatial correlation validation
6 Companies shared views on this issue, 3 companies (OPPO, CMCC, Samsung) support option 2, 3 companies (vivo, CAICT, Spirent) support to keep both options at this stage.
Considering that both option 1 and option 2 have been included in the simulation results of companies, it is recommended to focus on alignment of reference results first and keep both options in the TR at this stage.
Tentative agreements:
· Keep both beam specific and beam simultaneous approach for validation procedure in the TR at this stage.
· Further down selection may be needed after we make decision on how to define the pass/fail limit of channel model validation.
Recommendations for 2nd round:
Focus on the alignment of reference validation targets for FR1 channel models first, revisit this issue once the harmonize results are declared.

Issue 1-2-2: Beam direction of CDL-C Uma
Tentative agreements:
· Update the rule for beam selection:
· For 4x4 MIMO OTA, 2 strongest transmitting beams with different azimuth directions from the pre-defined beam grid based on their proximity to the strong clusters of each FR1 channel model.
· Define the beam directions for each channel model in the spec.
· For CDL-C UMa, the beam directions are:
· Beam 1: Azimuth: -7.27°, Elevation:-10°
· Beam 2: Azimuth: -21.82°, Elevation:-10°
· For CDL-C UMi, the beam direction is : 
-	Beam 1: Azimuth: -7.27°, Elevation:-10°
Recommendations for 2nd round:
Further confirm the beam selection rules and the definition of the beam direction of each channel model, further refinement of the wording is not precluded.

Issue 1-2-3: Reference validation targets for FR1 CDL-C UMa
Alignment among companies is on-going. As Spirent suggested in the 1st round email discussion, it is necessary to compare all the target values proposed by companies together to obtain a set of parameters that can be declared as harmonize.
Recommendations for 2nd round:
Companies (Keysight, Spirent, CMCC) need to put all the proposed targets together and perform the comparison to determine the parameters that can be declared as harmonized. It is highly encouraged to align the reference curves of CDL-C Uma at this meeting.


Issue 1-2-4: Reference validation targets for FR1 CDL-C UMi
R4-2111003 provides the reference validation targets of FR1 CDL-C UMi.
Recommendations for 2nd round:
Further discuss on this topic.

	Sub-topic 1-3 Channel model validation for FR2
	Issue 1-3-1: Reference validation targets for FR2
R4-2111273 provides the reference validation targets of FR2 channel models. BS antenna element polarization needs to be defined first before alignment can start.
Recommendations for 2nd round:
Further discuss on this topic once the BS antenna element polarization is confirmed.

Issue 1-3-2: Reference PAS for FR2
4 companies shared views on this issue.
Candidate options:
· Option 1:  Choose simulation curve as reference: If we choose any one simulation PAS as reference, the details of pattern of calibration antenna must be clarified. For example, the 1dB beam width and 3dB beam width of the calibration antenna should be clarified. (vivo )
· Option 2:  Choose theoretical PAS as reference. (OPPO, QC, HW)
Recommendations for 2nd round:
Further discuss on this topic.

	Sub-topic 1-4 FR2 blocking issue
	Issue 1-4-1: methodology to quantify the effect of FR2 blocking issue
4 companies (OPPO, Keysight, Samsung, CAICT) shared views on this issue, it seems that all of them can accept option 2. In addition, Samsung pointed out that at least we need to know whether the weight of probe 1 is higher than that of probe 3 to reach the conclusion.
Tentative agreements:
· Adopt the improved three-step approach as defined in R4-21110843 (Two additional test points are required)
Recommendations for 2nd round:
Further confirm that option 1 can be agreed to quantify the effect FR2 blocking issue.

Issue 1-4-2: whether the blocking issue has been properly captured for FR2 MIMO OTA? 
It seems that the key issue now is whether companies agree that compared with probe#1, the blocking experienced by probe#3 is always small enough to be ignored during FR2 MIMO OTA measurement. If yes, there is no need to further discuss the FR2 blocking effect since it has been captured by the QoQZ validation procedure and MU element “Quality of quiet zone”. If no, then the key point should be how to address the blocking issue (issue 1-4-3).
Currently, companies hold opposite views. 
Candidate options:
· Compared with probe#1, does the blocking experienced by probe#3 is always small enough to be ignored?
· Option 1: Yes (Keysight)
· Option 2: No (OPPO)
· Option 3: need to know whether the weight of probe 1 is higher than that of probe 3 to conclude this issue. (Samsung)
Recommendations for 2nd round:
Further discuss on this topic.

Issue 1-4-3: How to address the blocking issue? (if the blocking issue has not been properly captured for FR2 MIMO OTA)
Whether it is necessary to discuss this issue depends on the conclusion of issue 1-4-2.
Recommendations for 2nd round:
Further discuss on this topic.

	Sub-topic 1-5 FR2 MIMO OTA Testing Ambiguities
	Issue 1-5-1: Positioning ambiguities introduced by the spherical coordinate system (without re-positioning approach)
No opposition was received, improvement of the wording to make the approach clearer is suggested by OPPO.
Agreements:
· The turntable implementing the rotation in  shall and match the intended DUT  for P0 Orientation 1.
Recommendations for 2nd round:
Further improvement of the wording is not precluded.

Issue 1-5-2: Positioning ambiguities for the re-positioning approach
Agreements:
· The relative orientation between the DUT and the probes for P0 Orientation 2 shall be the same the relative orientation between DUT and probes as for P0 Orientation 1.
Recommendations for 2nd round:
None.




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  

	R4-2109662
	To be revised. The sub-bands grouping approach and the proposed band for power validation are endorsed. Update to correct the problem that n29 is listed twice in the table.

	R4-2109660
	agreeable



Discussion on 2nd round (if applicable)


Topic #2: Performance requirement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2110167
	CAICT
	Discussion on downlink power configuration
Observation 1: The FoM of LTE and FR1 MIMO OTA is the value of TRMS and the additional criteria is the restriction of Pmode (i.e., the restriction of number of azimuth positions that can achieve the target throughput).
Observation 2: PRS-EPRE-MAX is the maximum downlink RS-EPRE supported by the test system rather than the power value required by the UEs to reach the target throughput.
Observation 3: The test system will experience higher path loss at frequency band >3GHz and the maximum downlink power supported by the system will become smaller than the value in the frequency band < 3GHz.
Observation 4: A unified PRS-EPRE-MAX value for FR1 will be more beneficial to ensure the uniformity of standards and reduce the complexity of testing.
Observation 5: In [4], a margin of more than 12dB can be expected between the PRS-EPRE-MAX and the actual starting value during the measurements.
Proposal 1: As the starting point, define PRS-EPRE-MAX value as the same as that of <3GHz for frequency bands >3GHz, 40MHz bandwidth.

	R4-2109538
	Samsung
	Discussion on FR1 downlink power configuration
Proposal 1:	finalize the FR1 maximum downlink power configuration before measurement campaign as Table 2.1-2.

	R4-2111457
	Huawei, HiSilicon
	On DL Pmax for FR1 band frequency above 3GHz
Observation 1: Supporting frequency band above 3GHz will impose higher requirement on output power/gain of measurement probes/antennas, thus may require upgrade of legacy LTE chamber or increase the cost of new chamber for NR UE test.
Observation 2: DL Pmax (i.e. PRS-EPRE-MAX) is directly related to UE requirement of “missing point”.
Proposal 1: for FR1 band frequency >3GHz, adopt PRS-EPRE-MAX option1 -80dBm/15kHz (or equivalent -77dBm/30kHz) in conjunction with the restriction of Pmode as “the [9] of total 12 PMODE should reach 90%TP based on the current assumption of PRS-EPRE-MAX value”

	R4-2110796
	Qualcomm
	FR2 MIMO OTA performance requirements
Proposal 1: RAN4 to agree -67dBm/100kHz as FR2 downlink Pmax.
Proposal 2: RAN4 to agree the pass criterion for PC3 UE to be 18 or more test points meeting or greater than 70% maximum throughput.
Proposal 3: If the UE could not meet the criterion in proposal 2 due to the limitation on the parameter of maximum downlink power, the measurement channel bandwidth can be revisited, e.g., from 100MHz to 50MHz, to achieve higher downlink Pmax power. The additional criterion, e.g., 90% TP outage level is FFS.
Observation 1: TE/CE vendors have concerns to disclose the details of 6 probe weights since the exact probe weights are proprietary. It is not possible to go with option 2 for FR2 MIMO OTA simulation. 
Proposal 4: RAN4 to adopt above two-step approach to align the simulation and provide the simulation results for FR2 MIMO OTA. 
Proposal 5: For Step 1, companies to use the following UE antenna assumptions for the sake of simulation alignment:
· UE antenna array: two panels 1x4 patches
· UE antenna parameters and Beam forming: Follow TR 38.803 
· Polarization alignment: polarization aligned between UE and TE
Proposal 6: For Step 2, Candidate 1 shall be used to emulate the gap between simulation assumptions and measurement environment. CE/TE vendors are encouraged to confirm if Candidate 1 works for FR2 MIMO OTA simulation.
Proposal 7: RAN4 to generate CDL realization for long time window and repeat it for the longer duration simulation to ensure that channel coefficients can be normalized for the simulation duration and only UE beamforming gain changes the received SNR for different directions.

	R4-2111389
	Huawei, HiSilicon
	on FR2 MIMO OTA test remaining issue
Proposal 1: The PRS-EPRE-MAX defined for the FR2 UE should consider the 10.9dB power difference for peak direction and spherical coverage direction.
Proposal 2:  If one point does not result in a defined measured sensitivity at 70% throughput, MASC70 is calculated using the 17 measured sensitivities and the maximum downlink RS-EPRE PRS-EPRE-MAX (substitution approach) for the one missing result. PRS-EPRE-MAX is the maximum downlink RS-EPRE supported by the test system, and PRS-EPRE-MAX is TBD.
Proposal 3:  If the number of test points where the UE can meet 70% maximum throughput outage is less than 17, then UE fails the test.

	R4-2110177
	CAICT, vivo
	Framework on FR1 MIMO OTA requirements development
Proposal 1: Adopt above framework on FR1 MIMO OTA requirements development including a set of guidelines for laboratories alignment activities.

	R4-2109580
	MediaTek Inc.
	View on FR2 MIMO OTA simulation
Proposal 1: RAN4 shall define a chamber probe weighting assumption for FR2 MIMO OTA simulation, otherwise, ideal channel model would be used for simulation. 
Proposal 2: How to reduce the gap between FR2 MIMO OTA simulation and measurement is FFS.

	R4-2111388
(late submission)
	Huawei, HiSilicon
	Simulation assumptions for NR FR2 MIMO OTA
Observation 1:  BS antenna element polarization types (or) have no significant impact on the results, FR2 and FR1 BS antenna element polarization alignment () may be a good way.
Proposal 1:  Polarization mapping for FR1 and FR2 between BS and dual polarization probes need to be clarified by CE/TE vendors.
Proposal 2:  CE/TE vendors are encouraged to helpful information on PAS:
Option1: a set of reference (or suboptimal) weights. Note that this is not the actual (or optimal) set of weights of each CE/TE vendor.
Option2: the variation range for AoA/ZoA, PAS after six probes
Proposal 3:  CE/TE vendors are encouraged to provide the variation range of PDP, doppler, etc, those impacting by 6 probes in addition to the information on PAS.

	R4-2109661
	Vivo, CAICT
	TP to TS38.151 v0.3.0 on FR1 TRMS

	R4-2111458
	Huawei, HiSilicon
	TP to TS38.151: on DL Pmax and additional restriction for FR1 band frequency >3GHz

	R4-2111391
	Huawei, HiSilicon
	TP to 38.151 on MIMO Average Spherical Coverage



Open issues summary
Sub-topic 2-1 Maximum downlink RS-EPRE
Issue 2-1-1: Maximum downlink RS-EPRE for FR1 >3GHz, 40MHz bandwidth
· Proposals
· Option 1: -77dBm/30kHz, the value can be modified based on practical measurement in the future or missing point requirements can be further modified.
· Option 2: -77dBm/30kHz, in conjunction with the restriction of Pmode as “the [9] of total 12 PMODE should reach 90%TP based on the current assumption of PRS-EPRE-MAX value；
· Recommended WF
· Finalize the FR1 maximum downlink power configuration in the 1st round as following: 
	Frequency
	Bandwidth
	PRS-EPRE-MAX
	Note

	<3GHz
	10MHz
	-80dBm/15kHz
	/

	
	40MHz
	-77dBm/30kHz
	The value can be modified based on practical measurement in the future

	>3GHz
	10MHz
	NA (no FDD bands>3GHz)
	/

	
	40MHz
	[bookmark: _Hlk72010542]-77dBm/30kHz
	the value can be modified based on practical measurement in the future or missing point requirements can be further modified



Issue 2-1-2: Maximum downlink RS-EPRE for FR2
· Proposals
· Proposal 1: Maximum downlink RS-EPRE for FR2
· Option 1: -67dBm/100kHz
· Option 2: others?
· Proposal 2: consider the 10.9dB power difference for peak direction and spherical coverage direction.
· Recommended WF
· TBA

Sub-topic 2-2 Figure of Merit for FR2
Issue 2-2-1: the number of test points that can reach 70%TP among 36 test points, PC3 UEs
· Proposal 1: If the number of test points where the UE can meet 70% maximum throughput outage is less than X, then UE fails the test.
· Option 1: X=18
· Option 2: X=17
· Option 3: others?
· Proposal 2: If the UE could not meet the criterion in Option 1 due to the limitation on the parameter of maximum downlink power, the measurement channel bandwidth can be revisited, e.g., from 100MHz to 50MHz, to achieve higher downlink Pmax power.
· Recommended WF
· TBA

Issue 2-2-2: how to calculate the MASC (if option 2 in issue 2-2-1 is agreed)
· Proposal 1: If one point does not result in a defined measured sensitivity at 70% throughput, MASC70 is calculated using the 17 measured sensitivities and the maximum downlink RS-EPRE PRS-EPRE-MAX (substitution approach) for the one missing result.
· Recommended WF
· TBA
Sub-topic 2-3 Framework on FR1 performance requirement 
Issue 2-3: Framework on FR1 performance requirement development and lab alignment activities
· Proposals
· Proposal 1: Adopt the framework on FR1 MIMO OTA requirements development including a set of guidelines for laboratories alignment activities in R4-2110177.
· Recommended WF
· Stabilize the framework on FR1 performance requirement and lab alignment activities in this meeting.

Sub-topic 2-4 FR2 simulation assumptions
Issue 2-4-1: Framework on FR2 performance simulation
· Proposals 
· Proposal 1: two-step approach in R4-2110796
· Recommended WF
· TBA.

Issue 2-4-2: BS antenna element polarization for FR2
FR2 Channel model validation results are pending a definition of the BS antenna element polarization which is currently not defined. More input from companies (infrastructure providers) are encouraged.
· Proposals
· Option 1:  polarized antenna model 
· Option 2:  polarized antenna model with 45˚ slant angle (Huawei, HiSilicon)
· Recommended WF
· TBA

Issue 2-4-3: Polarization mapping between BS and six dual polarization probes
· Proposals
· Proposal 1: Polarization mapping for FR1 and FR2 between BS and dual polarization probes need to be clarified by CE/TE vendors.
[image: ]
[bookmark: OLE_LINK95][bookmark: OLE_LINK161][bookmark: OLE_LINK162]Figure 2. Polarization mapping between BS and six dual polarization probes
· Recommended WF
· TBA

Issue 2-4-4: how to emulate the gap between measurement and simulation.
· Proposals
· Option 1: define a chamber probe weighting assumption for simulation. 
· Option 2: ideal channel model should be used.
· Option 3: TE/CE vendors to provide the variation range for AoA/ZoA, PAS, power, delay, etc. those impacting by 6 probes in the chamber.
· Recommended WF
· TBA.

Issue 2-4-5: variation range of PDP, doppler, etc
Moderator’s note: It seems that this issue can be addressed once the reference curves has been agreed and the FR2 channel model validation limits are given.
· Proposals
· Proposal 1: CE/TE vendors are encouraged to provide the variation range of PDP, doppler, etc, those impacting by 6 probes in addition to the information on PAS.
· Recommended WF
· TBA.

Issue 2-4-6: UE antenna assumptions
· Proposals
· Proposal 1: UE antenna array: two panels 1x4 patches
· Proposal 2: UE antenna parameters and Beam forming: Follow TR 38.803 
· Proposal 3: Polarization alignment: polarization aligned between UE and TE
· Recommended WF
· TBA.

Issue 2-4-7: CDL realization
· Proposals
· Proposal 1: RAN4 to generate CDL realization for long time window and repeat it for the longer duration simulation to ensure that channel coefficients can be normalized for the simulation duration and only UE beamforming gain changes the received SNR for different directions.
· Recommended WF
· TBA.

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1  Maximum downlink RS-EPRE
	Company
	Comments

	Huawei, Hisilicon
	Issue 2-1-1: Maximum downlink RS-EPRE for FR1 >3GHz, 40MHz bandwidth
We have no problem with the recommended WF. 
For the related TP, we proposed to capture the idea of Note in the TP i.e. missing point requirements can be different from <3Ghz.  
Issue 2-1-2: Maximum downlink RS-EPRE for FR2
Support Proposal 2, prefer further study and the antenna pattern is one of the most significant differences between FR1 and FR2. Defining PRS-EPRE-MAX for FR2 requires consideration of EIS spherical coverage to ensure that sufficient power can be obtained in most orientations in the QZ. Therefore, we suggest EIS spherical coverage induced by different UE antenna patterns need to be considered.

	Samsung
	Issue 2-1-1: Maximum downlink RS-EPRE for FR1 >3GHz, 40MHz bandwidth
The two options are not conflicted to each other. While we are fine with moderator’s recommended WF, option 2 is also a candidate solution for future. Support the proposal to capture the note about missing points in TP
Issue 2-1-2: Maximum downlink RS-EPRE for FR2
We support to specify maximum downlink RE-ERPE for FR2. The RSPE should be PSD per SCS, so 100kHz is better to be changed to 120kHz. We can further study the exact value.

	vivo
	Issue 2-1-1: Maximum downlink RS-EPRE for FR1 >3GHz, 40MHz bandwidth
Support the WF proposed by moderator
Issue 2-1-2: Maximum downlink RS-EPRE for FR2
Prefer further study and not conclude any value at this stage

	CAICT
	Issue 2-1-1: Maximum downlink RS-EPRE for FR1 >3GHz, 40MHz bandwidth
Support the recommend WF.
Issue 2-1-2: Maximum downlink RS-EPRE for FR2
We support that the maximum downlink RS-EPRE for FR2 need to be considered. However, we need more time to check the exact value due to lack of measurement experience of FR2 MIMO OTA. Further study on this topic is needed.

	Qualcomm
	Issue 2-1-1: Maximum downlink RS-EPRE for FR1 >3GHz, 40MHz bandwidth
Option 1. The metric of missing points in option 2 is more relaxed than LTE MIMO. We should avoid having this situation.
Ok with recommended WF
Issue 2-1-2: Maximum downlink RS-EPRE for FR2
Maximum downlink RS-EPRE is highly depending on the UE beamforming gain and test directions. It is not easy to assume the UE beamforming gain when deriving the RS-EPRE. One possible way is to specify the maximum downlink power with the reference point which is located at the centre of the QZ. The similar approach is used for FR2 Demod and RRM testing.


	OPPO
	Issue 2-1-1: Maximum downlink RS-EPRE for FR1 >3GHz, 40MHz bandwidth
Support the WF.
Support the proposal to capture the note about different missing points requirement for <3GHz and >3GHz.

	Xiaomi
	Issue 2-1-1:
Support moderator’s WF. We missing point might be further discussed based on practical measurement.
Issue 2-1-2:
We believe further consideration of TE capability should also be considered. Hence further study is needed.


 
Sub topic 2-2 Figure of Merit for FR2
	Company
	Comments

	Samsung
	Issue 2-2-1: the number of test points that can reach 70%TP among 36 test points, PC3 UEs
This issue is related with Issue 2-1-2 (FR2 max DL RS-ERPE). Ideally, if FR2 max DL RS-ERPE is high enough, then Option 1 X=18 is acceptable; otherwise, we need to consider option 2 or others.
Issue 2-2-2: how to calculate the MASC (if option 2 in issue 2-2-1 is agreed)
Substitution approach is okay in case missing point(s) are allowed.

	vivo
	For the whole sub topic 2-2:
Much feasibility has been agreed that 18 points are allowed not to meet 70%TP. Do not think we need to further discuss the corner case of more missing points. Only if when we see more simulation results or measurement results of FR2 UEs in the future.


	CAICT
	Issue 2-2-1: the number of test points that can reach 70%TP among 36 test points, PC3 UEs
As mentioned in R4-2110796, the number of test points used for MASC calculation is derived from the rank of EIS spherical coverage, i.e., 50% for PC3 UEs. Therefore, we believe that the minimum number of test points that can reach 70% throughput should be at least 18.
Taking into account the limitation of maximum downlink RS-EPRE and the actual implementation of FR2s terminals, the additional criteria of the number of test point can be further modified based on the simulation/measurement analyze in the future.

	Qualcomm
	Issue 2-2-1: the number of test points that can reach 70%TP among 36 test points, PC3 UEs
Option 1. 
Issue 2-2-2: how to calculate the MASC (if option 2 in issue 2-2-1 is agreed)
No need to consider the substitution approach since 50% spherical coverage has been considered when defining the MASC. If RAN4 identifies the DL power is limited, other parameters can be revisited such as measurement CBW. 


	Huawei, Hisilicon
	Issue 2-2-1: the number of test points that can reach 70%TP among 36 test points, PC3 UEs
For Proposal 1, support option 2
Considering that 36 constant density points are not sufficiently dense, we suggest that one of the 18 points does not meet defined measured sensitivity at 70% throughput. Compared to Option 1, allowing 17 points to meet 70% throughput is a lower requirement at the initial stage, since we have not seen any test and simulation results. Of course, the 17 points can be modified based on test and simulation result in the future.
For Propose 2,
When the PRS-EPRE-MAX is determined, why can higher downlink Pmax power be obtained by decreasing the bandwidth? We don't think changing the bandwidth is an appropriate approach, and we propose to define a higher power or allow 17 points to meet 70% throughput at the initial stage, since we have not seen any test and simulation results.
Issue 2-2-2: how to calculate the MASC (if option 2 in issue 2-2-1 is agreed)
Support Proposal 1, when one of the 18 points does not meet defined measured sensitivity at 70% throughput, the substitution approach is available for calculating FR2 MASC.

	Xiaomi
	Issue 2-2-1:
The substitution method give some space for the specific spherical coverage of 50% hence option 2 is preferred. But this for sure can be further discussed with the EPRE and the simulation result in the future. 

	MediaTek
	Issue 2-2-1 & Issue 2-2-2:
We prefer to further discuss these issues after RAN4 collects more simulation/measurement evaluation.


 
Sub topic 2-3 Framework on FR1 performance requirement
	Company
	Comments

	CMCC
	Issue 2-3: Agree framework generally. But CMCC have comment on CM validation. CMCC propose that every lab should provide CM validation data which wants to join alignment. It's diffecult to define commercial test solution and different chamber, cable, PA and etc may all effect test results.


	Samsung
	With [85%]-tile in bracket, we are fine with the proposed framework.
“ [85%] percentile of the CDF is picked from the overall CDF of TRMSaverage,70”
Considering per-band approach instead of Joint Band Pass Rate approach is adopted, we need some time to double confirm the final CDF percentile value to see if 85%-tile is too stringent.

	vivo
	Support the framework. Agree with Samsung that the percentile is too early to be concluded, should be kept in [].

	CAICT
	Support the proposal.
Response to CMCC:
The proposed rules for channel model validation data submission are applied for LTE MIMO OTA lab alignment, and we believe it can be reused for NR MIMO OTA. From my understanding, the commercial test solution provided by the test solution provider should include a complete set of integrated solutions, including system structure, darkroom size, amplifier, etc.
However, if companies have a consensus that all laboratories need to provide CM validation result to join the alignment, we are open to further refine the rules based on the agreement.
Response to Samsung and vivo:
We agree that further check on the final CDF percentile value may be necessary, that’s the intention we kept the square bracket in the framework.

	OPPO
	Support the framework.
I guess that CMCC’s concern is that commercial test solution provider may have several solutions based on different hardware and/or software, and they should not be exempt from validation due to one of the solutions is validated. Regarding CAICT response, we suggest to modify the wording in the R4-2110177 as below to make the rules clear.
“If the lab implements a commercial test solution for which the test solution provider has already submitted channel model validation data to RAN4 based on a complete set of the implemented solution and is recognized by RAN4, then a submission of the channel model validation data is not required.”

	Xiaomi
	Support the proposal, also further check the percentile of [85%] should be considered in the future.


 
Sub topic 2-4 FR2 simulation assumptions
	Company
	Comments

	Samsung
	Issue 2-4-2: BS antenna element polarization for FR2
If BS antenna element polarization types (or) have no obvious impact to the results, then both options are fine. Otherwise, Option 1 () is slightly preferred.
Issue 2-4-6: UE antenna assumptions
If UE antenna array down-selection is needed, support proposal 1 ( two panels 1x4 patches)
For Proposal 3, we need to know if polarization mismatch affects final result or not before choosing only one polarization mapping.


	vivo
	Issue 2-4-1: Framework on FR2 performance simulation
In general, two step approach is good to align the simulation platform in each company.
Issue 2-4-2: BS antenna element polarization for FR2
Even though BS antenna element is discussed in this topic, we would to clarify that this is not only for simulation, but also for channel modelling. 
Option 2: X-pol (+/-45 degree) is preferred. This is also typical configuration in RAN1 simulation.


	CAICT
	Issue 2-4-1: Framework on FR2 performance simulation
In general, we can support the two-step approach.
Issue 2-4-2: BS antenna element polarization for FR2
If BS antenna element polarization types have no significant impact on the results, it is reasonable to select either one to ensure the alignment of the simulation and the channel model.


	Qualcomm
	Issue 2-4-1: Framework on FR2 performance simulation
RAN4 need to agree the framework on FR2 simulation ASAP to make the progress.
Issue 2-4-2: BS antenna element polarization for FR2
The BS antenna element pol. should not have impact on the results. Both option 1 and option 2 is OK.
Issue 2-4-4: how to emulate the gap between measurement and simulation.
Prefer option 3. 
Per our understanding, we could not go with option 1 without the input from CE vendors.
For option 2, clarifications on how to assume the difference/margin between ideal channel model and channel in realistic chamber when specifying requirements are needed.
Issue 2-4-5: variation range of PDP, doppler, etc
CE/TE vendors input are needed.
Issue 2-4-6: UE antenna assumptions
Clarifications: all the proposals are for simulation alignment rather than requirement definition.
Issue 2-4-7: CDL realization
RAN4 should define the time window for CDL realization otherwise companies could not align the simulation results as CDL channel model is non-ergodic.

	Spirent
	Issue 2-4-2: BS antenna element polarization for FR2
Either is fine.

	Huawei, Hisilicon
	Issue 2-4-1: Framework on FR2 performance simulation
We consider step 1 without six probes may not be necessary, because the channel coefficients are affected by the probes, and step 1 is entirely based on TR38.827. It makes more sense to align the emulator in step 2 with six probes.
Issue 2-4-2: BS antenna element polarization for FR2
Both options are fine, just slightly prefer Option 2.
Issue 2-4-3: Polarization mapping between BS and six dual polarization probes
Support, the polarization mapping relationship needs to be clarified, and the same problem exists for FR1.
Issue 2-4-4: how to emulate the gap between measurement and simulation.
Prefer Option1, probe weights are critical for aligning simulation results, and we expect helpful information from CE/TE vendors. Considering CE/TE vendors' concerns about the exact probe weights, we suggest that all CE/TE vendors can reach a consensus and provide a set of reference weights. Note that this is not the optimal set of parameters of each CE/TE vendor. Instead, a set of suboptimal weights satisfy certain PSP conditions. UE vendors can use the weights to perform simulation, which facilitates alignment of simulation conditions.
Issue 2-4-5: variation range of PDP, doppler, etc
Support.
Issue 2-4-6: UE antenna assumptions
We do not think that Step 1 in two-step approach of R4-2110796 is necessary. For step 2, simulation assumptions from R4-2103915 are acceptable.
Issue 2-4-7: CDL realization
A clarification question: what do 'long time window' and 'longer duration' mean? long time window=1 test points? 'longer duration'=36 test points?

	MediaTek
	Issue 2-4-1: Framework on FR2 performance simulation:
It’s a good to do simulator alignment by some assumptions for alignment purpose only, before we start to collect data from companies.

Issue 2-4-4: how to emulate the gap between measurement and simulation.
Either Option1 or 2 is okay for us as a compromise simulation setting while w/o probe weighting information. However, the gap between simulation and the measurement is still FFS if applying Option1/2. We also think Option3 is fine, this is not exclusive with Option1/2.

Issue 2-4-5: variation range of PDP, doppler, etc
Support Proposal1.

Issue 2-4-6: UE antenna assumptions
Only okay for simulator alignment purpose. And then, companies can use other UE antenna array & parameters etc to provide simulation data for requirement discussion.


 

CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2109661
	Moderator: R4-2109661 and R4-2111458 are on the same topic. It is recommended to fucus on the open issue of Maximum downlink RS-EPRE for >3GHz in Sub-topic 2-1 first, before going into TP discussion.

	
	Company B

	
	

	R4-2111458
	Moderator: R4-2109661 and R4-2111458 are on the same topic. It is recommended to focus on the open issue of Maximum downlink RS-EPRE for >3GHz in Sub-topic 2-1 first, before going into TP discussion.

	
	Company B

	
	

	R4-2111391
	Moderator: It is recommended to focus on the open issues in Sub-topic 2-2 first, before going into TP discussion.

	
	Company B

	
	



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 Maximum downlink RS-EPRE
	Issue 2-1-1: Maximum downlink RS-EPRE for FR1 >3GHz, 40MHz bandwidth
7 companies shared views on this issue and support the recommend WF proposed by moderator.
Agreements:
· Finalize the FR1 maximum downlink power configuration as following: 
	Frequency
	Bandwidth
	PRS-EPRE-MAX
	Note

	<3GHz
	10MHz
	-80dBm/15kHz
	/

	
	40MHz
	-77dBm/30kHz
	The value can be modified based on practical measurement in the future

	>3GHz
	10MHz
	NA (no FDD bands>3GHz)
	/

	
	40MHz
	-77dBm/30kHz
	the value can be modified based on practical measurement in the future or missing point requirements can be further modified


· Whether the number of missing points >3GHz is different from <3GHz is FFS.

Recommendations for 2nd round:
Revise the related TP to reflect the above agreement.

Issue 2-1-2: Maximum downlink RS-EPRE for FR2
6 companies shared views on this issue, and the consensus is that further study is needed.
Recommendations for 2nd round:
None.

	Sub-topic 2-2 Figure of Merit for FR2
	Issue 2-2-1: the number of test points that can reach 70%TP among 36 test points, PC3 UEs
Companies views diverse on this issue, 1 company support option 1 (QC), 2 company support option 2 (HW, Xiaomi), 1 company pointed out this is related with FR2 max DL RS-ERPE (Samsung), 1 company prefer further study (MTK), 2 companies believe that test points that can reach 70% throughput should be at least 18 (vivo, CAICT).
Due to the lack of simulation and practical results, it is difficult to conclude on this topic at this stage. Therefore, the recommend WF of this issue is further study is needed.
Recommendations for 2nd round:
None.

Issue 2-2-2: how to calculate the MASC (if option 2 in issue 2-2-1 is agreed)
This issue is related with Issue 2-2-1 (number of missing point). Further study is needed.
Recommendations for 2nd round:
None.

	Sub-topic 2-3 Framework on FR1 performance requirement
	Issue 2-3: Framework on FR1 performance requirement development and lab alignment activities
6 companies (CMCC, Samsung, vivo, CAICT, OPPO, Xiaomi) shared their views and support the framework. 2 companies (CMCC,OPPO) suggest to further refine the wording of rules in R4-2110177 .
Tentative agreements:
· modify the wording in the R4-2110177 as below to make the rules clear. 
· “If the lab implements a commercial test solution for which the test solution provider has already submitted channel model validation data to RAN4 based on a complete set of the implemented solution and is recognized by RAN4, then a submission of the channel model validation data is not required.”
· Endorse the detailed framework on FR1 performance requirement development and lab alignment activities in R4-2110177.
Recommendations for 2nd round:
Approve the updated framework which will be revised based on the above agreements.


	Sub-topic 2-4 FR2 simulation assumptions
	Issue 2-4-1: Framework on FR2 performance simulation
5 companies shared their views on this issue. The consensus is that it is beneficial to align simulation assumptions ASAP before we start to collect data from companies. Except for Huawei’s comments that step 1 in R4-2110796 is not necessary, no objections to Proposal 1 has been received.
Recommendations for 2nd round:
Further discuss the two-step approach. Stabilize the framework on FR2 performance simulation in the 2nd round, the conclusion can be captured in the WF.

Issue 2-4-2: BS antenna element polarization for FR2
6 companies (Samsung, vivo, CAICT, QC, Spirent, Huawei) shared their views on this issue, either option 1 or option 2 are acceptable. Huawei slightly prefer option 2, while Samsung slightly prefer option 1.
To advance the FR2 simulation and channel model implementation, we need to make a choice. Considering the proposal in R4-2111388, the following agreement was proposed:
Agreements:
· For BS antenna element polarization for FR2, use  polarized antenna model with 45˚ slant angle.
Recommendations for 2nd round:
None.

Issue 2-4-3: Polarization mapping between BS and six dual polarization probes
No support or opposition was received in the 1st round, except for the source company.
Recommendations for 2nd round:
Further discuss on this topic. Encourage interested companies to provide comments on this topic.

Issue 2-4-4: how to emulate the gap between measurement and simulation.
No consensus was reached in the 1st round discussion.
Candidate options:
· Option 1: define a chamber probe weighting assumption for simulation. (Huawei, MTK)
· Option 2: ideal channel model should be used. (MTK)
· Option 3: TE/CE vendors to provide the variation range for AoA/ZoA, PAS, power, delay, etc. those impacting by 6 probes in the chamber. (QC, MTK)
Recommendations for 2nd round:
Further discuss on this topic.

Issue 2-4-5: variation range of PDP, doppler, etc
3 companies shared views on this issue and support the proposal.
Tentative agreements:
· CE/TE vendors to provide the variation range of PDP, doppler, etc, those impacting by 6 probes in addition to the information on PAS.
Recommendations for 2nd round:
Further confirmation from CE/TE vendors are needed.

Issue 2-4-6: UE antenna assumptions
Before discussing specific assumptions for simulation alignment, companies should reach a consensus on whether step 1 in issue 2-4-1 is necessary.
Recommendations for 2nd round:
Further discuss on this topic. 

Issue 2-4-7: CDL realization
No support or opposition was received in the 1st round, except for the source company.
Recommendations for 2nd round:
Further discuss on this topic. Encourage interested companies to provide comments on this topic.





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  

	R4-2109661
	To be revised. Update to reflect the agreement in Sub-topic 2-1.

	R4-2111458
	noted

	R4-2111391
	noted



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic #3: TR38.827 maintance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109672
	vivo
	CR to TR38.827: FR2 measurement data processing update
The MIMO Average Spherical Coverage (MASC) is defined as the FR2 Figure of Merit, the corresponding data averaging method should be reflected in the test spec.

	R4-2109673
	vivo
	CR to TR38.827: Clarification of number of slots
A note is added to reflect the agreements of number of slots in WF R4-2103913; 

	R4-2109674
	vivo
	CR to TR38.827: Calibration procedure and Test procedure correction
The pre-defined throughput value for FR1 and FR2 is corrected. One note is added for Throughput testing to reduce the test time. The using of reference dipole for FR1 calibration is corrected.



Open issues summary
There are no open issues in Topic#3, the submitted CRs are based on the agreement of RAN4#98-e and RAN4#98bis-e.
Comments on CRs will be handled in section 3.3.2.

Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2109672
	Company A

	
	Company B

	
	

	R4-2109673
	Company A

	
	Company B

	
	

	R4-2109674
	Company A

	
	Company B

	
	



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
	Tentative agreements:
Candidate options:
Recommendations for 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  

	R4-2109672
	agreeable

	R4-2109673
	agreeable

	R4-2109674
	agreeable



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR MIMO OTA
	vivo, CAICT
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2109133
	NR FR2 MIMO OTA Reference PAS based on different preconditions
	CMCC, OPPO
	noted
	

	R4-2109538
	Discussion on FR1 downlink power configuration
	Samsung
	noted
	

	R4-2109580
	View on FR2 MIMO OTA simulation
	MediaTek Beijing Inc.
	noted
	

	R4-2109659
	3GPP TS 38.151 v0.4.0
	vivo
	Return to
	

	R4-2109660
	TP to TS38.151 v0.3.0 on CDL-C UMi channel model
	vivo,CAICT
	agreeable
	

	R4-2109661
	TP to TS38.151 v0.3.0 on FR1 TRMS
	vivo,CAICT
	Revised 
	update to reflect the agreement in 1st round

	R4-2109662
	TP to TS38.151 v0.3.0 on Power validation
	vivo,CAICT
	revised
	Update to reflect the comments in 1st round

	R4-2109663
	Discussion on FR2 blocking issue
	vivo
	noted
	

	R4-2109664
	Discussion on Power Validation frequencies
	vivo
	noted
	

	 R4-2109748
	Reference Channel Emulation Curves for FR1
	CMCC, Huawei, HiSilicon, CAICT
	revised
	Key technology update: update the reference results of the channel model verification

	R4-2110167
	Discussion on downlink power configuration
	CAICT
	noted
	

	R4-2110177
	Framework on FR1 MIMO OTA requirements development
	CAICT,vivo
	revised
	Update to reflect the comments in 1st round

	R4-2110796
	FR2 MIMO OTA performance requirements
	Qualcomm Incorporated
	noted
	

	R4-2110837
	Channel model for FR1 4x4 MIMO OTA requirement
	OPPO
	noted
	

	R4-2110841
	gNB beams usage for spatial correlation validation
	OPPO
	noted
	

	R4-2110843
	Quantify the FR2 blocking issue
	OPPO
	noted
	

	R4-2111001
	On Blocking Issue for FR2 MIMO OTA
	Keysight Technologies UK Ltd
	revised
	Update the simulation results

	R4-2111002
	On NR FR2 MIMO OTA Testing Ambiguities
	Keysight Technologies UK Ltd
	noted
	

	R4-2111003
	Reference Channel Emulation Curves and a New Beam Selection for CDL-C UMa
	Keysight Technologies UK Ltd
	revised
	Key technology update: update the reference results of the channel model verification

	R4-2111273
	Channel Model Targets 
	Spirent Communications
	noted
	

	R4-2111388
	Simulation assumptions for NR FR2 MIMO OTA
	Huawei, HiSilicon
	noted
	

	R4-2111389
	Discussion on FR2 MIMO OTA test remaining issue
	Huawei, HiSilicon
	noted
	

	R4-2111391
	TP to 38.151 on MIMO Average Spherical Coverage
	Huawei, HiSilicon
	noted
	

	R4-2111457
	On DL Pmax for FR1 band frequency above 3GHz
	Huawei,HiSilicon
	noted
	

	R4-2111458
	TP to TS 38.151 on DL Pmax and additional restriction for FR1 band frequency above 3GHz
	Huawei,HiSilicon
	noted
	

	R4-2109672
	CR to TR38.827:FR2 measurement data processing update
	vivo
	agreeable
	

	R4-2109673
	CR to TR38.827:Clarification of number of slots
	vivo
	agreeable
	

	R4-2109674
	CR to TR38.827:Calibration procedure and Test procedure correction
	vivo
	agreeable
	



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
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



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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