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[7.3.1] General
	R4-157010
	MIMO OTA offline teleconference #06 notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	Proposal 1: baseline test plan is existing harmonization campaign OTA test plan; prioritize P 45, L 45, P 90 for testing in MPAC and RTS; prioritize 400 SF per stirring state per power step for RC+CE and RC; does not contain the harmonization bound testing

Proposal 3: moving forward, all harmonization analysis shall use anonymized device names

Follow-up call on Thursday, same time

	Decision:
	Approved


Discussion: 

	R4-157011
	MIMO OTA offline teleconference #07 notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	Proposal 2: start testing with devices KS1 and KS2 for B13 & B7 testing at CATR according to measurement plan agreed during call #6; also start testing the potential CMCC B41 device; priorities may be updated in a follow-up call on Friday

Proposal 5: Keysight will gather the options for FoM processing; a follow-up conference call next week will be held to review

Next meeting: tomorrow, Friday; one hour later

	Decision:
	Approved


Discussion: 

	R4-157012
	MIMO OTA offline teleconference #08 notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	Proposal 2 (revised): start testing with devices KS1 and KS2 for B13 & B7 at CATR according to measurement plan agreed during call #6; additional devices (including the potential CMCC B41 device) may be included on a best effort basis, provided CATR can complete the testing for any additional device across all methods before the start of RAN4 #77; data supporting that these devices may outliers is to be provided to the MIMO OTA reflector

Proposal 4: Keysight to document proposed testing activity with ref antennas on the MIMO OTA reflector and to seek agreement over email

Next meeting: to be held next week (time to be determined via reflector)

	Decision:
	Approved


Discussion: 

	R4-157013
	MIMO OTA offline teleconference #09 notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	Chair: do we have a volunteer to coordinate this FoM handling?

KS: we can

KS: we need a timeline for the reference antenna measurement proposal

CTTC: we can take a company effort for our inter-lab proposal; would also prefer a timeline

Chair: the tdoc request deadline is this Thursday

KS: we propose to work offline with Spirent; would like a call?

Chair: are there concerns with holding one more call on additional measurement activities? Let’s check progress on the reflector on Thursday and determine if we need an additional call during the week immediately before the meeting?

	Decision:
	Approved


Discussion: 

	R4-158093
	LS to 3GPP RAN4 and RAN5 Regarding the CTIA MIMO OTA Test Plan Roadmap

	Source:
	CTIA MIMO OTA WG

	Type:
	LS in

	Summary:
	Contact Company:  Verizon Wireless, Sprint. Agenda 7.3. The CTIA – The Wireless Association® MIMO OTA Sub-Group (MOSG) would like to inform 3GPP TSG RAN4 and 3GPP TSG RAN5 regarding recent updates in the development of the MIMO OTA Test Plan within CTIA. No actions to RAN4.

	Decision:
	Noted


Discussion: 

HW: is a harmonization process planned?
AT&T: the work for TM2 may not follow the same methodology as in 3GPP; the intention is to find a way to obtain harmonized results among various versions of RC, RTS, MPAC

MMI: regarding SIR validation and harmonization: so far this work has been done for the noise limited environment; is the intention to extrapolate for SIR?

AT&T: SIR validation procedures are designed to test if the environment matches expectation; this work is ongoing in V.1.1; regarding TM2, all that testing is in a UE noise-limited environment

MMI: If  there a plan to include another method in the TM3 SIR-limited measurement. How can any conclusion for the  harmonization study on TM2 Noise limited measurements be extrapolated for SIR measurement?

AT&T: suppose RC+CE and MPAC can be harmonized in TM2, is the question that this would then be applied to TM3? If so, my recommendation to the group would be not to do this, but we do not lead the group

2
[7.3.2] Scope
No documents
3
[7.3.4] Methodology-specific MU elements
3.1
MU elements and analysis
	R4-157287
	Channel model validation results for RTS

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	The geometric SCME channel model validation for the radiated two-stage method has been presented for the new Keysight UXM base station emulator / channel emulator. The PDP, temporal correlation, spatial correlation and cross-polarization show excellent alignment against the theoretical curves in [4].

	Decision:
	Noted


Discussion: 

SPI: regarding temporal correlation and random phase selection: this curve is generated using the 20 sinusoid assumption; have you used an optimized seed selection?
KS: yes, these results are based on optimization of the choice of random seeds

ETS: in MPAC the temp corr is based on the minimum that’s in the standard vs. the uniform arrangement when the mapping to the probes in MPAC is done; if we use more and more sinusoids, we observe a deviation from this reference; on spatial correlation conerned that we are only evaluating +/- 0.5 lambda; this does not imply that the device can be 1 wavelength separation between antennas
KS: we are following the procedures as written in the TR; regarding the sinusoids, the target curves are understood by us to be ideal curves; it seems these questions are questioning the TR; we may revisit this in the next phase

HW: do you observe a similar result to MPAC?

KS: they are in the TR

	R4-157267
	Measurement uncertainty analysis for RTS

	Source:
	Keysight Technologies UK Ltd, General Test Systems

	Type:
	Discussion

	Summary:
	The analysis provided here justifies the provisional figures used for the MU elements in [1], indeed this analysis suggests the figures are somewhat conservative, particularly for the pattern error MU which could result in a reduction in the 0.2 dB MU or an increase in the UE RSAP RSARP requirements from 1 dB 5 degrees peak to 2 dB 10 degrees peak.

For now it is proposed to leave the MU budget unchanged until more analysis can be carried out

	Decision:
	Noted


Discussion: 

SPI: 1) when you add noise to the pattern, it seems that the channel model would quantize over a set of angles that would tend to average out the noise; not clear if the error isn’t hidden by that; we need more time to think about this approach; 2) was the phase error added to V and H separately?
KS: on 1) this is what happens; we have no reason to believe that this error is at all correlated with the angle of the DUT; when you illuminate the device from mult. angles, you average out the effect; the error is omnidirectional in its characteristics; on 2) we confirm the V and H amplitude and phase vzlues were impaired with independent Gaussian distributions.
ETS: this error was random?

KS: yes, gaussian

ETS: would be interested in performing this analysis with systematic errors

KS: could look into if motivated by a reason why

Intel: figure 3 implies isolation analysis was done at orientation of 0; what about other orientations?

KS: our paper R4-157298 covers this

	R4-157138
	Analysis of number of subframes on Reverberation Chamber-based methods test results

	Source:
	CTTC

	Type:
	Discussion

	Summary:
	Test results for TM3 IS UMI and IS UMA have confirmed that the selection of 20000 total number of subframes per power step currently set in 3GPP TR37.977 is adequate for MIMO OTA testing using either stepwise or continuous stirring in an RC+CE test system. Results also show that in the worst case (IS-UMa), selecting continuous stirring with TNS=50000 instead of an equivalent stepwise stirring mode with TNS=40000 may increase the uncertainty by 0.1 dB

	Decision:
	Return to


Discussion: 

	R4-156937
	Uncertainty Due to Limited Number of Subframes

	Source:
	Bluetest AB

	Type:
	Approval

	Summary:
	Proposal: Remove the uncertainty item “Uncertainty of 400 SF vs 20k SF per pwl level and stirring state in RC, RC&CE” from the uncertainty budget provided in [1]

	Decision:
	Noted


Discussion: 

BT: in offline discussions we have looked at this data and calculated the effect of a repeatability decrease due to the subframe effect, and we observed a value of 0.22 dB
ETS: on the statistical data, this was based on the 10 samples or less that you had?

BT: yes

ETS: normally when we have less than 20 samples for standard uncertainty, there is a T factor; at 10 samples that factor is quite large; we expect a value of 0.4 and not 0.2

BT: agree

MMI: are you planning to provide a result analysis based on the 95% outage point?

BT: not related to this data set

Chair: is there additional analysis the group should expect?

BT: our expectation was that this value should go to 0; in further discussions we observed that a value of 0.22 reflects; it is recommended we use that as the uncertainty term

3.2
MU CRs

	R4-157285
	CR to 37.977 to clarify BS antenna assumptions for channel model validation

	Source:
	Keysight Technologies UK Ltd

	Type:
	CR

	Summary:
	There is no explcit link between the defintion of the channel models in subclause 8.2 and the BS antenna assumtions in subclause 8.5. Additionally, the term “OTA antenna configuration” used in subclasue 8.3 has caused confusion with the BS antenna assumptions in subclasue 8.5 leading to an incorrect interpretation of the BS antennas to use during channel modle valdation. Both the emulated BS antenna assumptions and the physical OTA antenna assumtions apply simultaneously

	Decision:
	Approved


Discussion: 

KS: it would be helpful if companies who have contributed to channel model validation results could check which BS antenna assumptions were used

SPI, MVG: we can confirm for MPAC for both CE A and CE B

	R4-157286
	Measurement uncertainty budget for AC and RC Methodologies

	Source:
	ROHDE & SCHWARZ

	Type:
	CR

	Summary:
	Updating the AC and RC uncertainty budgets in order to finalize the measurement uncertainty work

	Decision:
	Revised in 8306


Discussion: 

Intel: do we have a plan to address the 95% outage point for the MU analysis with stepped and 400 SF?
R&S: as soon as we have a volunteer to analyse the data, we would like to propose that to the group as well

BT: while it is possible to find additional insight into the 95% point, it is not required based on the information we have provided so far and the analysis thus far performed; we should be cautious not to assume we need to redo the analysis for every curve that comes up

MMI: the robustness of the uncertainty budget that holds across all outage points is really important to define the harmonization effort outcome; would like to suggest to find a volunteer now.
	R4-158306
	Measurement uncertainty budget for AC and RC Methodologies

	Source:
	ROHDE & SCHWARZ

	Type:
	CR

	Summary:
	Updating the AC and RC uncertainty budgets in order to finalize the measurement uncertainty work

	Decision:
	


Discussion: 

BT: request to get enough data in order to replace FFS for continuous measurements; can get something back within 1 day
Outcome: progress achieved; more offline work to align on confidence with NOTE 3 value and to include all available data in analysis
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[7.3.3] Harmonization
	R4-157004
	CR to 37.977 on harmonization test campaign

	Source:
	Intel Corporation

	Type:
	CR

	Summary:
	Updates the skeleton structure to describe the harmonization activity undertaken by the RAN4 MIMO OTA group

	Decision:
	Revised in 8318


Discussion: 
KS: suggest tidying paragraph 10.3.2, since that mentions only a single conducted measurement; should refer to 5, since that was measured
SPI: based on comments made to the ADTF repeatability data, some of those issues should be noted in this CR
CTTC: agree with respect to RC and RC+CE results there is an effect that needs to be accounted for; we were discussing ADTF
	R4-158318
	CR to 37.977 on harmonization test campaign

	Source:
	Intel Corporation

	Type:
	CR

	Summary:
	Updates the skeleton structure to describe the harmonization activity undertaken by the RAN4 MIMO OTA group

	Decision:
	Return to


Discussion: 
CTTC, SPI: need more time to provide input
	R4-157913
	MIMO OTA decisions by RAN4#77

	Source:
	Vodafone

	Type:
	Approval

	Summary:
	Proposal 1: Outage level shall be three: 95% 70% and TM3 break%, where TM3 break represents the max throughput achieved in TM3 under the relatively worst radio conditions. For harmonization phase, 70% and 95% should be sufficient.

Observation 1: residual error increases when going from 8 positions to 3 positions. The election of number of positions should be based on UE vendor/operator preferences, as well as on the residual error increase.

Proposal 2: three positions, P 45, L 45, P 90 shall be considered.

Proposal 3: inverse averaging shall be used. Individual position performance shall be provided

Proposal 4: Harmonization options shall be based only considering one single channel model only for practical terms. UMi channel model shall be considered

Proposal 5: residual errors “r” larger than 1dB shall be not considered. In principle, residual error should be <<1dB. Additionally residual error (r) shall be equal or lower than HCB-0.5dB.

	Decision:
	Noted


Discussion: 
MMI: our understanding is that the TM3 break point will vary from device to device, azimuth and device orientations; how can we define it to be valid for all devices?
CTTC: there are common terms here to the proposal we prepared; perhaps we can work offline to try to merge

Vod: to MMI: we expect the TM3 break point would be different from device to device like the 70% or 95% point; we are interested in seeing how far TM3 TPT is sustained; the TPT outage level for this is not defined; to CTTC: we can discuss
MMI: you suggest not to use UMa for the sake of harmonization; is a successful harmonization outcome which is not robust across all models acceptable?  This could happen; in our view that is not a successful harmonization outcome

AT&T: following up on the break point: since that break point can only be approached from one direction, would this imply that there would be a number of iterations at the test lab in order to find this point? How accurate do we need to be?

Vod: to MMI: this is not an easy decision; we appreciate the effort by this group to try to harmonize; we are willing to sacrifice this robustness for the sake of having harmonized methods; the residual error should still be quite small in order to have penalties within acceptable limits; to AT&T: we can discuss offline; power could be lowered until this point is reached; not clear why several power-cycles are necessary
R&S: regarding the break point, this makes it difficult to come up with a single performance requirement; especially since the averaging question is still open; how can we apply averaging to these multiple points?
MMI: 1) on break point the understanding is that we move from Rank 1 to Rank 2; each azimuth position would have a break point as well; 2) the residual error for UMi should be small, but we observed that some devices did not reach 95%, and this adds to the overall error

Chair: can we extract agreements from this document? Let’s start with P1

Vod: let’s take TM3 break discussion in performance phase; don’t need to discuss P1; the interesting proposal is the positions

Proposal 2: only these three positions, P 45, L 45, P 90, shall be considered for harmonization; whether or not averaging is done across positions is FFS; direction of landscape orientation shall be captured based on the harmonization testing
KS: average or individual?

Vod: not defined; that is second step

CTTC: is this only for the directional methods? Unless you use them to extract a single value, you cannot harmonize to RC or RC+CE; averaging is required

Vod: agree that this is only applicable to directional methods; also understood that if we want to harmonize, then an average would be considered; but we have not yet concluded harmonization, so we cannot yet say that; the intention is to say that we are not going to average 8

R&S: could we mention that the same averaging approach that we use for the indiv. curves in methods would be applied to the averaging of those three principal positions?

Vod: that is a separate proposal from the positions; that is details on how to do the averaging

KS: OK as long as we don’t preclude the possibility of setting performance requirements for one orientation; that is up to a later decision; we should not assume that the only way forward is to average these at this stage
Sprint: we have data for more than 3, correct?

SPI: need to clarify: whether or not averaging is done across positions is FFS

Intel: are L and P referring to DML and DMP?

Vod: these are the three positions we used in the harmonization test plan

CTTC: for harmonization this cannot be FFS

Vod: whether or not averaging is done is FFS; whether or not harmonization is done it is FFS

MMI: to clarify on landscape there are two possible position: are we talking about one or two?

KS: CATR realized this and made a selection; we should capture this as well

MMI: we need to capture this in our agreement

Sprint: P45 0 is not the same as P45 180?

KS: CATR had made a choice as to the direction of landscape orientation

Vod: the point MMI brought up is important; for harmonization it does not matter, but for the test we need more time to consider

Sprint: testing showed that diff orientations had diff results; but the other position was not tested; how do we know if it harmonizes?

CTTC raised a concern with this proposal

Proposal 3: inverse averaging shall be used

R&S: have concerns
SPI: agree with R&S. In the MU meeting, we were not leaning in this direction
Intel: have concerns with inverse averagine

MMI: agree

CTTC: the TR captures an agreement to use inverse power evaluation; in the absense of agreement here we expect that would be the outcome

Vod: companies have not provided motivations to use regular averaging; in TRS we do use inverse averaging; in the absense of an agreement we should revert to that approach
SPI: in the October meeting, we mentioned that in the TRS case, since we assumed an isotropic environment, inverse averaging is the better approach; here with a limited number of positions, we may not want to use the same averaging approach to increase visibility into issues associated with one or two specific positions; another part of this is the offline MU discussion outcome
BT: as a follow-up about the MU discussion; we presented a paper where the data for choosing the MU element was based on linear averaging; but there was not a presumption that this choice would select the averaging method; we should not preclude the averaging method selection based on that
Intel: linear averaging is motivated by averaging across usage coditions in which the user interacts with the device

Proposal 5: residual errors “r” larger than 1dB shall result in a failure to harmonize. In principle, residual error should be <<1dB. Additionally, residual error (r) shall be equal to or lower than HCB-0.5dB

CTTC: this is an additoinal requirement over what we had agreed; HCB may be sufficient as such
MMI: is the proposal to ignore residual error larger than 1 dB?

DCM: Observation 1 mentions that “r” increases when going from 8 to 3 positions; does this proposal increase error?
Vod: we noted that in the previous analysis going from 8 to 3 “r” increases; it is just an observation; regarding the proposal we still have to somehow bound the penalty we pay for harmonization; we hope to see a table this week with the cost associated with harmonization, and companies are expected to share what is acceptable and what is not
CTTC: is this proposal linked to reducing the number of channel models? That downselection has an impact on residual error

Vod: no, they are not

R&S: we cannot agree to this

BT: concerned

	R4-158266
	Updated Harmonization Analyses

	Source:
	ROHDE & SCHWARZ

	Type:
	Discussion

	Summary:
	

	Decision:
	Noted


Discussion: 
CTTC: do you have conclusions?
R&S: no; some options do better for B13 and some for B7; only considering 70% seems to improve residuals, whereas adding 95% increases residuals

BT: Option G has complexities with RC

Intel: original 7007 analysis had an error in Option G; did you correct here?

R&S: yes

	R4-157007
	Harmonization analysis and proposal

	Source:
	Intel Corporation, AT&T, Telecom Italia

	Type:
	Approval

	Summary:
	

	Decision:
	Revised in 8319


Discussion: 
KS: offline we had commented on ADTF figures, and these should be updated; for ADTF results from the last campaign, the analysis was based on the provisional presentation; the final results had conducted results for 5 trials; would like to see a revision
BT: 1) concerns with the ADTF analysis; this was done by CATR at the last minute specificually for the purpose for determining resolution of the two individually; by doing an analysis of the difference between conducted and OTA is going beyond the data set that was created; we do not believe this analysis is accurate for accuracy measurements; 2) on undersampling error, the analysis cross-analyzed several aspects using different kinds of FoM (different averaging methods); this does not accurately reflect undersampling error; 3) option G improperly penalizes the RC model in both robustness and outcome analysis; it requires a different residual analysis; the variation in the robustness test is due to changing the number of positions when averaged together; we are actually measuring an increase in the variance due to changing the position set in MPAC
MMI: regarding the ADTF comparison of conducted and radiated, this was agreed; on robustness test don’t understand the comment penalizing RC; this test demonstrated that there is not a linear progression between number of orientations and uncertainty, and this is an indication of failure to harmonize

KS: agree with MMI on ADTF (we have the text “The difference between ADTF conducted and OTA measurements shall be no higher than observed for B13 in the previous WI for the criteria B to determine test methodology validation”); however, it was clear that there were issues with the physical setup for MPAC; we just heard from BT that there may have been a lack of time; we also don’t have very much data; we have known issues with at least two methods; using this data as motivation to downselect methods needs more work; we should redo ADTF in a controlled environment with as many antennas as we have
CTTC: 1) regarding ADTF, this testing was done by CATR at the end; we understood they focused on providing repeatability data only; 2) the conducted reference for MPAC and RTS had a high difference; this may imply that the MPAC and RTS results do not align; we believe there is an issue with ADTF in CATR; 3) agree with BT regarding the analysis; 4) the analysis makes an assumption for the FoM in evaluating differences between stepwise stirring and continous averaging with which we do not agree
MMI: if the measurements by CATR were done in a hurry, would like to remind that these results were available for at least 1 meeting cycle; no explanation was provided so far; if these results were indeed made in a hurry, the companies that support RC had enough time to provide justification; figure 2.2-2 indicates that this test method does not harmonize with itself
Intel: to KS comment: working on a revision to incorporate comments; to BT: this analysis has been available for a meeting cycle, and during RAN4 #76bis a proposal to repeat ADTF was prepared for the WF; none of the companies raising this issue now supported repeating ADTF measurements in CATR, and this confirms our understanding that the group is confident in using the existing ADTF data from CATR for harmonization; regarding undersampling error our intention was to study the combined effect of continuous stirring and subframe count, and this point is clearly made in the paper; regarding Option G, like all the other options in the table, it was proposed by a company with a specific set of methodology parameters, and analysis was performed in line with the intention; to CTTC comment on MPAC and RTS, perhaps KS can clarify
KS: in terms of the conducted comparison between MPAC and RTS, the device used for B13 conducted measurements was different; also the pattern used for RTS was the one we measured, which is slightly different from the SATIMO pattern used by MPAC; it is not be valid to compare the conducted results directly due to MU differences between systems; this is an example of why we should repeat the measurements in more controlled conditons.
MMI: on a revision Figure 2.5-1 should show linear average and not inverse average
SPI: would like to highlight that ADTF accuracy is defined within a method; if there were any offsets applied, those should be made equivalent as to the method itself; we should not be comparing results across methods
MVG: to CTTC comment about conducted reference, the ADTF was done by using different set of antenna patterns between MPAC (we provided this pattern) and RTS (the pattern of the ref antenna measured in the first stage)
KS: if we were to compare conducted to conducted across methods, we would need to include an MU term associated with the conducted signal; it could be some dBs
Regarding ADTF analysis: there are still concerns with applying the outcome of ADTF conducted and radiated results as shown in 7007 to harmonization outcome

	R4-158319
	Harmonization analysis and proposal

	Source:
	Intel Corporation, AT&T, Telecom Italia

	Type:
	Approval

	Summary:
	

	Decision:
	Return to


Discussion: 
	R4-157137
	Final outcome on harmonization according to WID

	Source:
	CTTC, Bluetest

	Type:
	Approval

	Summary:
	

	Decision:
	Revised in 8096


Discussion: 
	R4-158096
	Final outcome on harmonization according to WID

	Source:
	CTTC, Bluetest, SGS Wireless, Sporton International, Intertek, Ministerio de Industria, Panasonic, Sharp, Orange, Softbank, KT Corp

	Type:
	Approval

	Summary:
	

	Decision:
	Revised in 8274


Discussion: 
	R4-158274
	Final outcome on harmonization according to WID

	Source:
	CTTC, Bluetest, SGS Wireless, Sporton International, Intertek, Underwriters Laboratories, Ministerio de Industria, Panasonic, Sharp, Orange, Softbank, KT Corp., DoCoMo

	Type:
	Approval

	Summary:
	Proposal 1: All MIMO OTA 3GPP candidate methodologies (MPAC, RTS, RC and RC+CE) are considered harmonized, as residuals found are always smaller not only than the harmonized composite bound (HCB) but also smaller than the largest individual MU for the prioritized tests, not requiring any additional bias for harmonized methods.

Proposal 2: A combination of Low Correlation channel models, UMi for MPAC and RTS, NIST for RC and LCSD for RC+CE, is selected for MIMO OTA compliance testing at 3GPP.

Proposal 3: In order to conform to the basis of GCF certification with harmonised test method(s) with a single OTA performance requirement only, either a single outage value has to be chosen or a composite FoM providing a single result has to be used based on more than one outage value [ i.e, MTS=(MTS_70+MTS_95)/2 ].

	Decision:
	Revised in xxxx


Discussion: 
KS: it is good that results in [1] are as described; the trouble is that those results are dependent on at least 4 MU error terms that are not part of the CATR results; this observation of an offset that is similar is coming from a much larger distribution; without a proper statistical analysis, the significance of the observation is low
Chair: let’s decouple [1] from the harmonization outcome based on CATR results

MMI: cannot agree with P1; it was agreed that we would assume a harmonization uncertainty bound, but we cannot use a test method MU now; cannot agree with P2 to downselect model as mentioned before; cannot agree with P3 where two outage points are averaged; we support using 3 outage points for the FoM
CTTC: regarding P1, we are applying the agreed condition
MMI: it was agreed to use the hybrid MU bound

CTTC: we are claiming that the agreed condition is met

SPI: we also have agreed documents that said we need to know bias: what are the impacts on residual error when we add more devices? We need to get the same harmonized test results (based on 2 devices) when we test across many devices; we cannot claim harmonization based on just 2 devices; bias has nothing to do with interlab
HW: have we agreed to using a single offset per band? Per channel per band? Per method? Per model? Do we have a problem?
KS: at the moment the assumption is 1 offset per method per band and not per channel model; it could be calculated per channel model, but it was not agreed; the statement in P1 that offsets are smaller than the MU: this does not matter, since the terms are independent, and they add; this premise is not accurate; the residual term is independent of the MU of the method
CTTC: as we understand the agreement, we can grant that the condition that we agreed to is met; can I understand that companies are asking for additional requirements to declare harmonization successful?
MMI: regarding harmonization bound: we have 1 offset per method per band; we don’t agree with downselecting models or removing outage points
BT: if we move away from prior agreements, we should consider that we can reduce residuals if we agree to apply offsets per method per band per model
ETS: let’s just add an offset for every phone we test; the point has been made that we don’t have enough data to conclude based on the two phones we tested; we are taking this statistically insignificant sample to base the outcome; what happens if we have a significant sample and find out lack of alignment?
R&S: concerned with offsets per channel model; that means we are saying that the performance difference between channel models is constant, and we can’t say that
KS: would like clarity on CTTC comment that we are changing some agreement; not clear
	R4-15xxxx
	Final outcome on harmonization according to WID

	Source:
	CTTC, Bluetest, SGS Wireless, Sporton International, Intertek, Underwriters Laboratories, Ministerio de Industria, Panasonic, Sharp, Orange, Softbank, KT Corp., DoCoMo

	Type:
	Approval

	Summary:
	Proposal 1: Only three positions, P 45, L 45 and P 90 shall be considered for MPAC/RTS methods.

Proposal 2: The agreed conditions to declare a successful harmonization anticipated a limited number of test results and devices and provided a way to move forward in R4-153776: “The harmonization will be considered successful only if the measurement results (with or without fixed offset) falls within the MU bounds.” Results show that under more than one of the seven available harmonization options, all MIMO OTA 3GPP candidate methodologies (MPAC, RTS, RC and RC+CE) show measurement results falling within the MU bound. A successful harmonization outcome is therefore available to 3GPP for development of a MIMO compliance test procedure

	Decision:
	


Discussion: 
KS: on P2 still confused by the term “residual error falls within MU bound”; we have not estimated the second one in terms of actual system
SPI: on both P1 and P2, when we make a statement that a certain combination harmonizes, then we make a statement implicitly that some metric was used in that analysis to come up with the FoM; this is not clear how it relates to P1

R&S: on P2 “seven harmonization options” are mentioned; where is this from?

KS: a high level view is that if we accept this under the conditions, it probably is correct; but we may not be happy with the conditions; do we want to accept this as an outcome?
MMI: downselecting channel model is a way to fail harmonization; the outcome should hold across bands and channel models
CTTC: can we accept P1 by itself?

MMI: P1 needs clarification

SPI: can’t accept P1 if P2 is accepted

CTTC: we are not trying to link P1 & P2; on KS comment can work offline

Chair: can we agree to P1 stand-alone?

Proposal 1: Only three positions, P 45, L 45 and P 90 shall be considered for MPAC/RTS methods for harmonization

MMI: same concern: L45 has two potential positions

SPI: anything we say we do for harmonization is tied to the test plan; if we declare harmonization, then that implies we apply those conditions to the test plan; we need to clarify this

Alternative proposal from AT&T

Observation 1: The work we have done here is in alignment with CTIA plan to find a test solution utilizing a number of methods for TM2; this mode of operation is important
Proposal 1: Consider CTTC proposal as a starting point for a joint CTIA-3GPP effort to finalize a TM2 test methodology that both groups could use

Proposal 2: Request an extension or new WI to define TM3 testing with SIR control; this has the potential to harmonize with CTIA test conditions for the TM3 test
Vod: we would like to focus on the WI objectives; prefer to avoid this discussion

Next meeting: 18:00 Wednesday to check status on potential agreements
Outcomes of 18:00 Wednesday discussion:

Reveiwed 8274R3

Proposal 1 was modified to Proposal 1a and is listed below since a draft was reviewed.

“Proposal 1a: Only these three positions, P 45, L 45 (Ψ=90; Θ=45; Φ=0 – left tilt), P 90, shall be considered for harmonization; whether or not averaging is done across positions is FFS.”

On P1a: no concerns

On P2: concerns

O1: Before we can agree on data analysis, we need a decision on the FoM that includes handling the throughput curves that don’t reach target, outage level handling
O2: Traceability of the analysis should be clarified
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[7.3.5] Test case definitions

	R4-157290
	Proposals for handling of results that do not reach the target throughput

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	1 The substation proposal has potential but is tied up with the decision on linear vs. invers averaging

2. Extrapolation has possibilities but the difficult cases might end up looking more like fixed substitution.

3. It was agreed to drop #3 for using achieved rather than theoretical due to the loss of important performance information.

4. Dropping back to one outage value of 70% is the simplest solution but again potentially relevant performance information is lost

5. ignoring problem curves and counting them then assigning a penalty has possibilities but agreeing on the penalty and number of allowed exceptions will be difficult

6. Allowing a finite number of exceptions follows the spurious emissions precedent. Agreeing how many when there may be 12 at one orientation is difficult

	Decision:
	Noted


Discussion: 

Vod: is there a document proposing what to do? How will we capture outcome?
CTTC: any choice we make here will have a different impact on different methods; directional methods have a greater sensitivity to this choice
MMI: different results is not an MU factor; it is due to possible failure to harmonize
CTTC: choosing what to do with the FoM has an impact on the residual error

	R4-157119
	Handling of MIMO OTA Results When EUT Fails to Meet Throughput Criteria

	Source:
	AT&T, Verizon Wireless

	Type:
	Discussion

	Summary:
	1) Obtain the minimum RS-EPRE values necessary to meet the specified throughput level for each azimuthal and elevation orientation of the EUT. Typically, this data will represent 12 azimuthal orientations and N elevation orientations. Orientations where the minimum throughput criteria could not be met at the highest available RS-EPRE must be marked as such.

2) For a given EUT elevation, note whether the specified throughput criteria were met in all 12 azimuthal orientations or if the specified throughput criteria were only met in a subset of the 12 azimuthal orientations. 

a. The EUT must meet the specified throughput criteria in at least 10 azimuthal orientations. 

b. All devices will average the 10 best (e.g. lowest) RS-EPRE measurements in order to obtain a radiated performance value for each EUT elevation.

c. If the test methodology calls for the use of several device elevations, the EUT must meet the specified throughput criteria in at least 10 azimuthal orientations for each elevation.

Devices which meet the specified throughput criteria in 9 or fewer azimuthal orientations per elevation shall categorically fail the MIMO OTA test.

	Decision:
	Revised in xxxx


Discussion: 

MMI: mobile devices are designed for a real environment; having the average of the 10 best will penalize good designs with adaptive antenna system; two suggestions: 1) if the DUT did not reach outage point, the device fails and data is recorded per azimuth position; 2) the FoM is calculated on 12 positions, and two positoins’ outage values would be substituted by the highest RS EPRE value enable by the test system (after meeting comment: “the RSEPRE highest value must be fixed enabling the same average calculation among hamonized test methoologies”)
KS: we observed little azimuth variation in devices; in a small number there were observation of reaching this outage value; this 10 out of 12 case is a corner case of the problem; we don’t agree
R&S: on MMI proposal for substitution, we have seen different RS EPRE values used; agree with KS regarding this paper; it is rare that 1 or 2 orientations fail
Vod: out of the different options listed before this is the one we think is moving in the positive direction; we came up with a different number of exceptions; would prefer 3; the question is what to do when we take the 10 best: do we ignore the other points? We should consider them with some kind of assumption; perhaps a penalty; if a DUT fails to reach the KPI for a reduced number of orientations, 2 or 3 exceptions is reasonable; can we revise this and consider the TPT figures?
SPI: to KS and R&S this is a corner case based on the limited set we used in the harmonization campaign, but this case is seen in many other results; the channel model has dominant paths of arrival; the exceptions were the devices we used for the harmonization campaign
MMI: agree with SPI; we have looked at other data, and there is a large spread between angles: esp. at high frequency; the spread for four device orientations can be as high as 9 dB as a function of azimuth  and device orientations
CTTC: in 3GPP we still have all methods, so any solution on this issue should be adopted for all methods; the impact of the potential solution on the harmonization should be studied; in this proposal we observe a bias toward good orientations; if a device reaches 69% or 50% the outcome would be the same in this approach
R&S: we made a proposal that could be useful here; curves could be ignored, but overall average could be penalized
KS: on CTTC comment if we had an actual metric that captures the performance in line with the Vodafone proposal, that would be better; we also need to consider how to apply this to RC methods
AT&T: regarding adaptive antennas, it is true that this approach would penalize devices that have adaptive antennas; the application of this approach would need to be reconsidered for such architectures; regarding the CTTC comment we agree that a similar approach would need to be devices for RC; it is not clear how to do this for continual stirring mode
	R4-15xxxx
	Handling of MIMO OTA Results When EUT Fails to Meet Throughput Criteria

	Source:
	AT&T, Verizon Wireless

	Type:
	Discussion

	Summary:
	

	Decision:
	


Discussion: 

AT&T: potential compromise may be based on Vodafone suggestion to the reflector:

Original proposal is to consider 2 over 12 as acceptable. We were thinking about allowing 3 over 12. I’m OK either way. So I assume for the rest that the limit is in more than 2 we should fail the device.
However, I’m not OK with taking the 10 best always. My proposal would be:

1. If 12/12 reach KPI, then consider all for the average
2. If 10/12 reach KPI, then consider all for the average. For those 2 values that do not reach the KPI, what to do?

· Take the highest RS-EPRE measured +[10]dB penalty. I apply a penalty since I am not sure how the max RE-EPRE is found, so it may be that you do not report a bad value, but a good instead.

3. If 3 or more fail to reach the KPI, then fail the device

I understand that this have an impact in the harmonization. But as such we should look how harmonization looks like with this proposal, which will tell us under the agreed conditions for AC and RC whether the two harmonize or not.

Agreeing to this or not should not be based on the harmonization outcome in principle.

MMI: Motorola’s suggestion shared in the reflector was neither considered by AT&T , nor Motorola received any follow up communication from AT&T in this subject
Proposal: use this suggestion above as a framework to derive a method of handling the FoM
R&S: concerned; 2/12 is too restrictive; we prefer to look at the entire set and consider a certain percentage; penalty approach is flawed, since highest RS-EPRE measured is arbitrary
AT&T: there is an ambiguity as to what the maximum RS-EPRE is, and that does need to be defined

MMI: max RS-EPRE needs to be fixed otherwise the average between methods won’t harmonize; the offset between harmonized methods needs to be applied; we propose to simply fail the device that does not reach the outage point and to record the azimuth data individually
CTTC: we remove our concern
ETS: if we force writing in a fixed value of RS-EPRE larger than the expected result of the system, this is an arbitrary treatment of the system capabilities; if we consider this from the point of view of RC, this can happen, but statistically the impact may be different
Vod: on the big picture, we are testing per position and if we assume that P or L is important, each has merits; when we perform the azimuthal test, we understand that the KPI should be reached; it if is not, then we should set up a limit (2 or 3 instances, for example); we would not be OK with considering 8 or 3*12 curves in order to investigate; regarding RS-EPRE fixed value: this could be a better approach
R&S: 1) understand about L and P, but what about single performance requirement? If we take a high value for substitution, then that impacts the entire average
KS: everything we have done in standards has been based on the 10% BLER; 95% may not be aligned with this; I have an idea in my head to resolve this; there is valuable information in the actual throughput achieved at a given point; we can work on a quality factor metric based on that
SPI: the KS proposal is throughput vs. power and is a different metric

AT&T: we are ok to continue to converge on this issue
	R4-157006
	MIMO OTA test case proposal

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	Table 2: Potential structure of MIMO OTA requirements

Test case

Band

DL Channel

Channel model

MIMO average radiated power sensitivity

[MIMO maximum radiated power sensitivity]

FS DMP

LTE X

Middle

UMa

TBD

[TBD]

FS DMP

LTE X

Middle

UMi

TBD

[TBD]

FS DML

LTE X

Middle

UMa

TBD

[TBD]

FS DML

LTE X

Middle

UMi

TBD

[TBD]

Proposal 1: The throughput values associated with the outage point of interest shall be 95% of the maximum achievable throughput for the given RMC
Proposal 2: A linear averaging (in the linear power domain) approach across the outage points derived per throughput curve shall be used; a suggested term for the results is “MIMO average radiated power sensitivity.”

Proposal 3: Test results for the middle channel shall be reported and used in deriving MIMO OTA performance requirements

Proposal 4: Two free space initial DUT orientation conditions shall be defined for MIMO OTA:  FS DMP and FS DML, as defined in Annex E of TR 37.977

Proposal 5: MIMO OTA performance requirements shall be defined for each channel model in Clause 8 of TR 37.977:  SCMe UMa and SCMe UMi

	Decision:
	Return to


Discussion: 

KS: the maximum is intended to capture the worst case?
Intel: yes

R&S: using just 2 orientations not aligned; should be 3 based on earlier discussion

HW: do you need ot define which mode you are testing under? TM2? TM3?

Intel: TM3

Vod: don’t agree the maximum radiated sensitivity; we should first discuss harmonization; assuming this is focused on MPAC, then we would like to see individual cuts
CTTC: some of the proposals are opposite to what we proposed in a separate document
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[7.3.6] Performance requirements and test tolerances

No documents
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Way Forward and Liaisons
Plan on online adhoc session on Wednesday 14:00 – 15:00 focused on key topics necessary to reach agreement on outcome this meeting; companies are encouraged to work offline to reach agreement on open items
	R4-157008
	Draft LS to RAN5 on MIMO OTA measurement uncertainty and test case parameters

	Source:
	RAN WG4

	Type:
	LS out

	Summary:
	

	Decision:
	Return to


Discussion:
	R4-157009
	Draft LS to CTIA on MIMO OTA measurement uncertainty and test case parameters

	Source:
	RAN WG4

	Type:
	LS out

	Summary:
	

	Decision:
	Return to


Discussion:
	R4-157015
	MIMO OTA Way Forward

	Source:
	Intel Corporation, []

	Type:
	Approval

	Summary:
	

	Decision:
	Return to


Discussion:
8
Round 2 and late documents
	R4-158089
	Inter-lab testing for harmonization insights

	Source:
	CTTC, SGS, Sporton, DoCoMo, Orange

	Type:
	Approval

	Summary:
	The interlab testing has shown that using different labs from different methods do not introduce additional bias to the MIMO OTA harmonization bound.

In addition, results show that all MIMO OTA methods can be considered harmonized, as residuals found are always smaller than the largest individual MU.

For simplicity, a dowselection of channel model (UMi group or UMa group) is recommended.

Likewise, it is required to conform to the basis of GCF certification with harmonised test method(s) with a single OTA performance requirement only, so that either a single outage value has to be chosen or a composite FoM providing a single result has to be used based on more than one outage value [ i.e, MTS=(MTS_70+MTS_95)/2 ]

	Decision:
	Not treated


Discussion:
	R4-157298
	Analysis of AC methodology results

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	This paper has looked at the AC harmonization results and fond 59 out of 64 to be within good alignment between MPAC and RTS. Further analysis was then done for some of the five outlier results. Two of the possible RTS impairments identified in [3] have been investigated and it appears that the throughput sensitivity to pattern error and the throughput sensitivity to isolation error on both aligned and non-aligned results do not adequately explain the observed differences making these unlikely candidates for the differences

	Decision:
	Not treated


Discussion:
	R4-157005
	On test zone size for MPAC

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	Observation 1: An analysis of theoretical fundamentals of channel emulation in an MPAC system as well as a verification with measurements implies that a 1-wavelength limitation on the maximum antenna separation is observed for SCMe UMi and SCMe UMa channel models
Observation 2: In the absence of a quiet zone test for MPAC, the zone corresponding to the circle centered inside the chamber with a diameter equal to the span of the spatial correlation verification points describes the implicitly verified zone of power stability.

	Decision:
	Not treated


Discussion: 

	R4-157127
	Measuring Radiation Patterns and Beamforming with Reverberation Chambers

	Source:
	CTTC

	Type:
	Discussion

	Summary:
	In this contribution, a novel technique that allows for the first time to perform actual antenna radiation pattern measurements using an RC is presented. The technique makes use of plane wave decomposition and a spatial Doppler analysis, moving the AUT in order to obtain the Doppler power spectral density and the AUT radiation pattern. The novel technique is validated by measuring the radiation pattern of a horn antenna at 10 GHz in both an RC and an AC.

	Decision:
	Not treated


Discussion:
	R4-157136
	Correction of Table

	Source:
	CTTC

	Type:
	CR

	Summary:
	State-of-the-art progress has been provided for RC and RC+CE in R4-157127

	Decision:
	Not treated


Discussion:
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