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[7.3.1] General
	R4-156433
	MIMO OTA decisions by RAN4#76bis

	Source:
	Vodafone

	Type:
	Approval

	Summary:
	Proposal 1: MU budget shall be provided for each of the candidate methods for harmonization by RAN4#76bis. If a method does not provide MU budget, then it will not be considered for harmonization within this WI.

Proposal 2: residual errors “r” larger than 1dB shall be not considered. In principle, residual error should be <<1dB.

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.

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

Observation 2: we note that proposal 3 may indicate that single orientation/position information is relevant and in consequence harmonization becomes less of interest. Still proposal 3 is to be considered regardless of harmonization process outcome

Proposal 4: 3 positions shall be considered. Portrait -45º tilt, landscape -45º tilt and face up

Proposal 5: Harmonization options shall be based only considering one single channel model only. UMi channel model shall be considered

Proposal 6: Outage level shall be three: 90% 70% and X%, where X represents the cell edge throughput before losing RF connection. X will be fixed during performance requirement setting. After X is set to an acceptable level, some devices may not reach that throughput and may have lost connection earlier, i.e. that device would not pass that requirement.

Proposal 7: in second phase of harmonization, test of best and worst devices shall be made across methods. HCB shall be recomputed (based on new ADTF measurements) to verify it has not increased, and especially has decreased. And residual error (r) be recalculated to verify that it has not increased significantly (“b” factor is zero or near)

Proposal 8: for the above to be possible, single lab testing as carried in first harmonization phase is required. This is based on lab volunteering for the task, though

	Decision:
	Return to


Discussion: 

MMI: on outage level we agreed we needed another level on the upper side; but testing the cell edge losing RF connection should be covered in TM2; don’t see value in such a test; on the conclusion associated with residual errors: what does the statement mean “not considering errors > 1 dB?”
HW: agree with MMI regarding cell edge; unlikely we would have rank 2 there; regarding configurations: has a study been done on elevation errors in position?

SPI: on residual error, is there guidance on how large the bias term can be? This would impact the cost of harmonization in addition to the residual error; also regarding channel model: why are we basing this decision solely on the ability to be harmonized? Shouldn’t this be based on efficacy?

BT: on P2 don’t see the technical background; this was derived from measurements; demanding lower is not sound

R&S: don’t agree with the averaging approach with the positions; these don’t match up with the survey that was done (+45 tilt vs. -45 tilt); we should focus on one outage level

CTTC: on P2 also concerned; the text has a different sentence than the previous conclusions; on P3 not all methods can provide these results; can benefits be highlighted? On P6 can operators reach agreement on a single test requirement for the same test case? Having a single value is useful; we have seen that some devices cannot reach some outage points

DOCOMO: regarding P3 do you want to define individual orientation requirements?

TIM: agree P1; in principle agree P2; the res error should be as low as possible; can further discuss details; agree P3 with inv avg approach in principle; on P4 fine to consider 3 positions; on P5 wonder if UMa could be considered instead of UMi; agree P6, and the cell edge issue should be addressed; agree P7 & P8

Vod: more than 1 is needed; maybe cell edge is not a good label; looking for the power level at which the UE cannot sustain rank 2; on res error we are looking at the harmonized MU, and this is based on indiv methods; if the MUs are the same, then the final harmonized MU would be increased by this r, so r is already telling us the cost of harmonization; if this is more than 1 dB, then this could be a concern; regarding channel model, prefer just 1 model, and we prefer UMi; if the group prefers UMa, but the penalty may increase; regarding survey: not sure the reference; on P2, further details provided in the paper; not clear why R&S not ok with inverse; but with regular averaging harmonization cost may be greater; in principle, prefer defining req’ts per position
Concerns:

P1: KS, R&S

P2: MMI, R&S, BT, CTTC, KS
P3: CTTC, BT, KS, R&S, SPI, Orange
P4: KS, R&S, MMI, Intel
P5: R&S, KS, MMI, SPI

P6: CTTC, BT, MMI, KS

P7: CTTC, BT

P8: KS, SPI, Intel

Intel: on P8, do we have additional info on logistics? -> no

Vod: this is worrying; on P3 surprised; can we agree regular avg? -> still concerns

BT: in the TR we added some options with inverse avg; don’t see why we can’t use inv avg

SPI: on channel models also, we shouldn’t make these decisions based on harmonization only; we should base these on efficacy; if we harmonize and choose weaker conditions, this is not correct

Offline discussion needed on averaging method
Concerns with down-selecting to 1 model?

KS: UMa channel is a hard test case that is valuable; UMi is directive and also valuable
BT: want to be clear if we mean only SCMe models or also NIST?

Offline discussion needed on models
Can we agree on 3 positions?
Intel: the purpose of the 3 positions was to agree on harmonization; but those positions don’t necessarily represent the usage mode; DMP should have a hand; DML should also have hands; we hope that is the end goal, b.c. FS is not a useful test by itself; but we don’t average between data mode browsing and handset talking (such as in TRS); what is the operator view on this? Would you expect that DMP and DML would be averaged with phantoms?
Vod: the phantom discussion may not apply to positions and averaging; if we use regular averaging, then we could pick up failure conditions; our preference, for the purpose of harmonization, is to do inv avg; we are also OK with reg avg
MMI: the question here is that a successful harmonization in FS across 3 orientations will hold for the same case with phantoms?

R&S: would like to refer to the Anite survey, where 3 orientations were highlighted

Offline discussion needed on positions
Vod: on P1 it is important to agree

KS: we are making progress on MU, but the difference between proposing and agreeing is the gap

Intel: worthwhile to agree this proposal; in line with prior WF

KS: we have proposals, but the details as to how we resolve the final numbers; if we agree something this week, it may not be a robust agreement
Chair: Operator views?

DOCOMO: support Vodafone

TIM: support Vodafone

Vod: understand the distinction that we need a correct MU; but this needs to happen by this meeting; we are aiming to finalize by December

HW: have we done a fundamental study btw the actual channels achieved in AC and RC? Have we sounded the RC channel? Does it achieve UMa or UMi; if there is a difference, the we may never achieve harmonization

Offline discussion needed on MU
	R4-155588
	MIMO OTA work plan

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	Proposal 1: Methodology proponents shall provide TPs (as CRs to TR 37.977) on methodology-specific MU budgets (including the MU elements, a thorough treatment of each MU element, and their values) for the RAN4 #76bis meeting.
Proposal 2: The group shall finalize all methodology-specific MU budgets by the end of RAN4 #76bis.

Proposal 3: All test cases shall be clearly defined along with the associated parameters by the end of RAN4#76bis.

Proposal 4: The 2nd phase of the harmonization activity, as defined in [5], shall be completed by end of meeting RAN4#77 together with the final agreement on the entire harmonization phase of the Work Item.

The following are two observations looking beyond RAN4 #76bis:

Observation 1: Given the above proposals, it is recommended to request an extension of the Work Item by one plenary cycle (from Dec. 2015 to March 2016) during the RAN#70 meeting.  This extension request will be accompanied by an exception sheet to maintain this Work Item inside the Rel-13 scope.

Observation 2: An adhoc meeting in January with a single focus on MIMO OTA performance requirements is recommended.

	Decision:
	Return to


Discussion: 
DOCOMO: regarding O2 it is important to focus on performance requirements
SPI: no issue with P4, but there is no clear plan as to how that would be completed; no plan how to execute

BT: regarding SPI comment, we don’t see how the 2nd phase would be done; is there a need for an offline?

Intel: yes, we can have an offline

KS: P1 is fine but my doc was late; P2 same comment as to Vod; P3 ok; P4 agree with SPI (in particular, also agree with P7 from Vodafone); O2 we do need more work outside of the main meetings; an adhoc focusing on MU may be necessary
Intel: we could send an LS to RAN5 and request some tasks to complete; concerns?

SPI: sending an LS to RAN5 now could increase their workload to evaluate MU across 4 methods

KS: Not finalizing harmonization before RAN5 gets involved would increase work, but having RAN5 MU expertise now would be important

Intel: can we agree on method MU this meeting and then engage RAN5 and ask for feedback?

KS: we should involve RAN5 and not finalize MU before asking for their involvement

Vod: on P3 seems to be OK, but for us this involves agreeing MU

P1 -> KS has concerns due to open issues from harmnizatin campaign not explaiend by existing MU budgets
Take this offline
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[7.3.2] Scope
No documents
3
[7.3.4] Methodology-specific MU elements
3.1
MU elements and analysis
	R4-155590
	Convergence of the CIR ensemble in an isotropic channel

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	Observation 1: the efficacy of the isotropy test for reverberation chambers (i.e. a test based on estimating the moments of the power distribution in a single point in space) is of limited value when the goal is to determine the ability of the chamber to generate an isotropic propagation environment.

Observation 2: the convergence of the spatial statistics of the isotropic CIR ensemble is dependent on the number of independent sets of AoAs; based on the simulation results in this report this value is 200 states.

Observation 3: the convergence of the temporal (Doppler) statistics of the isotropic CIR ensemble is jointly dependent on the number of independent sets of AoAs and the number of samples per state; based on the simulation results in this report the number of samples per state is at least 12 normalized lags (please see Clause 2.2.2 for a derivation).

Observation 4: Given that practical test systems optimize for testing time, some of the model parameters may be tuned to improve the overall testing time.  In these cases a measurement uncertainty element needs to be defined to account for the impact of utilizing CIR ensembles with suboptimal convergence properties.

	Decision:
	Noted


Discussion: 

BT: it would be good to consider peer reviewed material and to consult with the experts before drawing conclusions; there is an error in the distribution of theta and phi (here it is uniform, but it should be sinusoidal in the)
CTTC: have concerns on the conclusion associated with the validity of isotropy; can bring those to 3GPP in the future

	R4-155771
	Updates to Channel Model Validation Procedures for the RC and RC+CE Methodologies

	Source:
	Bluetest AB, CTTC

	Type:
	Discussion

	Summary:
	R4-155772 contains the associated CR

	Decision:
	Noted


Discussion: 

	R4-155773
	Estimation of Reverberation Chamber Specific Uncertainty Contribution: Statistical Ripple and Repeatability

	Source:
	Bluetest AB

	Type:
	Discussion

	Summary:
	Applicable to the RC methodology: 0.2 dB @ 750 MHz, 0.2 dB @ 2 GHz
Applicable to the RC+CE methodology: 0.3 dB @ 750 MHz, 0.2 dB @ 2 GHz

	Decision:
	Noted


Discussion: 

ETS: are you using uncorrected uncertainty formula? Are you calculating a spread of samples here instead of uncertainty?
BT: the procedure is just as described in TS 34.114; can look at this offline

ETS: this may underestimate the uncertainty

	R4-155769
	Updates to the Uncertainty Budgets for the RC and RC+CE Methodologies

	Source:
	Bluetest AB, CTTC

	Type:
	Discussion

	Summary:
	Expaned uncertainty (95% confidence interval) = 1.80 dB

	Decision:
	Noted


Discussion: 

MMI: Table B.5-1 there are several unc contributions which are indep. of methods, and their values are different across different methods’ contributions
Intel: statistical unc of throughput measurement is referred to TS 34.114, but that is UTRA and GSM and no LTE; what can we do?

BT: we can elaborate offline

	R4-156508
	Measurement Uncertainty Budget for MPAC

	Source:
	MVG Industries, SGS Wireless

	Type:
	Approval

	Summary:
	Expaned uncertainty (95% confidence interval) = 2.519 dB

	Decision:
	Noted


Discussion: 

BT: we may want to align on some common elements; there is not much transparency; how were these calculated? Here repeatability is 0.058, but ADTF data from the harmonization campaign has a higher value
CTTC: can MVG work with us offline to align the common elements

SPI: on repeatability this concern was raised last meeting; there is additional data submitted for this meeting

MVG: we don’t have to refer to the harmonization campaign to derive the repeatability; what is provided here is the standard uncertainty that was calculated based on measurements we performed (10 times portrait & landscape for the same device; we did recalibrate the system); can share the full spreadsheet for this; ok to work offline on common elements
BT: what are we approving here?

Chair: can we technically endorse this?

KS: would be good to get more information as mentioned before; we may not be able to conclude on this and should look at other contributions

BT: we need to discuss offline before we can endorse this

Agreement: request a new tdoc for a CR; work offline to resolve comments raised
3.2
MU CRs

	R4-155772
	CR to TR37.977: Updates to channel model validation procedures for the RC and RC+CE methodologies

	Source:
	Bluetest AB, CTTC

	Type:
	CR

	Summary:
	

	Decision:
	Return to


Discussion: 

ETS: this validation was approved in CTIA only because it was a work in progress and not because it was correct; a question: this is a validation of the system, but there are no limits; some of the validations here are dependent on the configuration of the chamber, but the test does not represent the stirring sequence used in the DUT measurement
BT: this paper aims to correct information currently in the TR; if there are additional issues, we should discuss; there are no limits for any method; we can provide this, but that may take us another year for all methods

Chair: should we revise this?

CTTC: perhaps we can work offline

	R4-155770
	CR to TR37.977: Updates to the Uncertainty Budgets for the RC and RC+CE Methodologies

	Source:
	Bluetest AB, CTTC

	Type:
	CR

	Summary:
	

	Decision:
	Revised in 6820


Discussion: 

Intel: if we want to align the common elements, that warrants a revision
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[7.3.3] Harmonization
	R4-156412
	CR to 37.977 on harmonization test campaign description

	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 xxxx


Discussion: 
	R4-156461
	Updated MPAC ADTF Repeatability Data

	Source:
	Spirent Communications, CATR

	Type:
	Discussion

	Summary:
	This document is for information. It presents an update for MPAC ADTF repeatability data to remove the re-cabling and re-configuration issues identified with the previous harmonization test plan at RAN4 #76.
LTE Operating Band
SCME Channel Model
Maximum Delta (dB)
Band 13
UMa
0.20
Band 13

UMi
0.16
Band 7
UMa
0.14
Band 7

UMi
0.05
Band 41

UMa
0.21
Band 41

UMi
0.22


	Decision:
	Noted


Discussion: 

KS: can you make available the measurements by azimuth per template? Did you repeat any of the radiated measurements?
CTTC: were these measurements performed by CATR? A procedure was not explained before that there was a warming up time; for a fair comparison we should use the same resetting of the instruments as was done during the harmonizatoin test campaign

SPI: regarding the template, we raised these concerns last meeting; we did plan to take radiated measurements, but time was not available; the previous repeatability data was consistent between conducted and radiated so we think the conducted data allows us to understand the expected radiated performance; measurements were by CATR according to their practices and documented in their contribution at RAN4 #76.
BT: have concerns with providing data after the campaign

	R4-156463
	Passive Antenna Measurement on CTIA Reference Antenna

	Source:
	Spirent Communications

	Type:
	Discussion

	Summary:
	Based on the information provided herein, the following conclusions are presented.

-
ADTF assumes that the antenna patterns are ideal, however this is not a good assumption as shown by the above result.

-
It is understood that the reference antennas have had a significant amount of usage and in some cases transportation between multiple labs which could have impacted the performance of the reference antennas since they were manufactured and measured.

-
A single reference antenna (not the exact serial number utilized in the harmonization campaign) was measured and compared to previous data, which shows significant differences.  This could impact the average TP curves when comparing radiated and conducted ADTF as well as impacting per-angle results.

-
Additional work may be needed to be done to generate a new set of OTA results with a set of reference antennas. Either this would be done with the same set of reference antennas that were utilized in the harmonization campaign (same serial numbers) or with a set of newly measured reference antennas, and then attempt a match using the same device to compare the offset.

	Decision:
	Noted


Discussion: 

MMI: concerned with table that shows Ant 2 showing 86.6%; request clarification here
KS: this confirms our concerns; any future ADTF measurements need to use measured ref ant data

Intel: we don’t compare patterns by looking at them; need a correlation metric; the efficiency result is also surprising; the SATIMO pattern is an aggregation of different patterns, and we don’t expect these patterns to be the same

CTTC: agree with KS; we have seen a large change in eff on Ant 2; concerned with this B7 issue

MMI: there is no mechanism by which the antenna efficiency could increase; if isolation were reduced between the antennas due to not terminating the antenna not under measurement, this could happen; need to double-check

SPI: we discussed this offline with Motorola and are looking into this; regarding the Intel comment agree; our concern is to draw any per-angle results based on an avg antenna pattern is not useful

	R4-156526
	Further analysis of the harmonization campaign results

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	Further analysis of the harmonization campaign results for MPAC and RTS

	Decision:
	Noted


Discussion: 

SPI: to clarify, my comment on per-angle was associated with conducted measurements
	R4-155592
	Further analysis of harmonization test campaign results

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	

	Decision:
	Revised in xxxx


Discussion: 

	R4-15xxxx
	Further analysis of harmonization test campaign results

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	Observation 1: The accuracy term in all MPAC ADTF results is at most 0.4 dB and is aligned with the expectations from Clauses 9 and 10 in TR 37.977 [3].

Observation 2: The repeatability term in all MPAC ADTF OTA results ranges from 0.6 to 1.2 dB with a median of 0.9 dB.  A lower value is expected; e.g. 0.058 dB has been provided in [12].  Further clarification on this result is requested.

Observation 3: The accuracy term in all RC+CE ADTF results ranges from 2.0 to 3.6 dB with a median of 2.7 dB.  This is aligned with the ~2 dB gap between conducted and radiated ADTF results in [3] (see Figures 10.2.3-7 and 10.2.3-11 in [3]).  However, a bias in the accuracy of a methodology to the tune of 2 dB is expected to be well understood and reflected in the measurement uncertainty budget.

Observation 4: The repeatability term in all RC+CE ADTF results ranges from 0.5 to 0.8 dB with a median of 0.6 dB.

Observation 5: The HCB for both bands is much higher than anticipated at the start of the harmonization testing campaign.  As a result, the bound has little impact on the evaluation of harmonization options.  However, the analysis of the ADTF results have has provided some insights into the methodologies’ MU budgets.

Observation 6: The inclusion of the RC methodology (with the NIST channel model) violates the HCB for Band 13 in all three considered options.

Observation 7: Considering just the RC+CE and MPAC comparison, the residual errors associated with Option 1 are 1.1 dB and 2.5 dB for Bands 13 and 7, respectively.  The trend in these residuals with frequency mirrors the ADTF accuracy results for RC+CE observed in Clause 2.2 of this report and suggests that a bias in the RC+CE methodology’s accuracy may impact the potential harmonized method’s combined uncertainty budget.

Observation 8: The non-zero offsets and significant residual errors associated with the RTS methodology are unexpected, and further clarification of the data is requested.

Observation 9: Comparing the residual errors of Option 1 in this report with Option 1 in Table 10.3.5-2 in TR 37.977 [3], we can quantify the difference between harmonizing on a test case that maximizes the MIMO OTA test’s efficacy [11] vs. a test case that minimizes harmonization error.

Observation 10: As Table 3 shows, the error at the 95% throughput threshold is different than the error calculated at the 70% throughput threshold:  and is greater in nearly all cases for the RC+CE/MPAC comparisons.

Observation 11: As Table 5 shows, the potential impact on harmonized MU by each of the harmonization options is significant, where the harmonized MU across all methods is not below 6.4 dB for any of the options.  The actual impact on MU by any harmonization options should be calculated once the methodology-specific MU is finalized.

	Decision:
	Noted


Discussion: 

CTTC: have concerns; can work offline; in particular, the HCB calculations; also the offsets in the tables may be misleading; other variables in the table may increase the res errors
BT: have concerns; regarding the conducted results and HCB, the calculations are not aligned with what was agreed
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[7.3.5] Test case definitions

	R4-156182
	discussion for test case definitions

	Source:
	NTT DOCOMO INC.

	Type:
	Discussion

	Summary:
	

	Decision:
	Withdrawn


Discussion: 

	R4-155591
	On MIMO OTA test case definitions

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	Observation 1: Given a DUT position, as defined in terms of Euler angle rotations in Annex E of TR 37.977, a meaningful performance metric is based on the outage points derived from the throughput curves associated with the DUT azimuth rotations.

Observation 2: The throughput values associated with the outage values of interest should be [70% or 95%] of the maximum achievable throughput for the given RMC.
Observation 3: A linear averaging (in the linear power domain) approach across the outage points derived per throughput curve is recommended; a suggested term for the results is “MIMO average radiated power sensitivity.”

Observation 4: In additional to an average, it is useful to report the worst (maximum) sensitivity performance of the DUT and to assign a maximum threshold to the requirement in a similar manner to the existing TRS requirement; a suggested term for the result is “MIMO maximum radiated power sensitivity.”

Observation 5: The variability of OTA performance across the band may be an important consideration in defining MIMO OTA performance requirements.  One possibility is to retain the structure of the existing TRS formulation (namely, test the low, middle, and high channels in a given band), whereas another possibility is to restrict the test to the center channel only.  However, test time of existing MIMO OTA measurement systems may make the testing of all three channels prohibitive in practice.  It is recommended to test only the middle channel while recognizing that the TRS test will remain in the specifications for the foreseeable future, and this test can capture the variability of the DUT’s OTA performance across the entire band.

Observation 6: Based on operator and OEM survey results, two DUT positions have been characterized as most useful with a third position as a possibility.  In the Annex E of TR 37.977 terminology, these are free space (FS) data mode portrait (DMP), FS data mode landscape (DML), and the YZ plane principal cut.  It is recommended that the two most useful positions be selected for the performance phase of the WI.

Observation 7: The initial DUT orientation for testing and the Euler angle definition of the two test cases, as defined in Annex E of TR 37.977, are highlighted in this discussion.

Observation 8: TR 37.977 currently has defined two channel models for the MPAC methodology:  SCMe UMa and SCMe UMi.  It is desired to down-select these models to one in the interest of test time reduction.

Observation 9: To further align with the existing structure of TRS requirements, it may be useful to include a set of recommended values associated with each test case.  Further discussion on this topic may be helpful.

	Decision:
	Noted


Discussion: 

BT: this contribution is skewed toward MPAC capabilities; also the table shows 4 test cases; we should reduce number of test cases
CTTC: also have a concern with the new FoM (worst case maximum sens perf); it would be useful to provide information about this

Intel: regarding these test cases, yes, MPAC is capable of distinguishing performance in directive channels; suppose the browsing use case, there is a certain TPT associated with a certain conditions; another use condition would have a different performance; these are perceived by the user

BT: realistic or not discussion is behind us; if these test cases were of interest, then we would not have looked at harmonization
Intel: the difference between DMP and DML is similar to TRS
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[7.3.6] Performance requirements and test tolerances

No documents
7
Way Forward and Liaisons
	R4-155593
	Draft LS to RAN5 on MIMO OTA measurement uncertainty and test case parameters

	Source:
	Intel Corporation, []

	Type:
	LS out

	Summary:
	

	Decision:
	Return to


Discussion:
R&S: propose an adhoc with just the vendors to talk about MU instead of submitting to RAN5
No consensus

	R4-155594
	Draft LS to CTIA on MIMO OTA measurement uncertainty and test case parameters

	Source:
	Intel Corporation, []

	Type:
	LS out

	Summary:
	

	Decision:
	Withdrawn


Discussion:
No consensus
	R4-155596
	Way Forward on MIMO OTA

	Source:
	Intel Corporation, []

	Type:
	Approval

	Summary:
	To be drafted following the completion of planned agenda items

	Decision:
	Return to


Discussion:
Possible topics:
Methodology-specific MU outcome

KS: need to resolve accuracy issue from last WF (on time contributions addressing this are in R4-156509 and R4-156522 which were not presented yet due to lack of time)
Test case parameters

Logistics for 2nd phase of harmonization

Recommendation for MIMO OTA adhoc & intended topic
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MU topics (round 2) and late documents
	R4-155589
	On test zone size for MPAC

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	This paper derives the theoretical background associated with the MPAC test zone

	Decision:
	Not treated


Discussion:
	R4-156509
	Channel model validation

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	This paper examines the relationship between the selection of random polarization phases on spatial channel correlation and the ability of the existing channel model validation process based on one polarization to detect issues with the resulting radiated field.

	Decision:
	Not treated


Discussion:
	R4-156522
	Proposals for how to derive traceable standards for MIMO OTA test system accuracy

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	This paper examines several ways in which the accuracy of MIMO OTA test methods can be traced to independent standards.

	Decision:
	Not treated


Discussion:
	R4-156503
	Validation of Antenna Patterns obtained from ATF

	Source:
	ROHDE & SCHWARZ, Keysight Technologies

	Type:
	Discussion

	Summary:
	

	Decision:
	Not treated


Discussion: 

Chair’s note: this document was submitted late

	R4-156523
	Development of the MU budget for the radiated two-stage method

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	

	Decision:
	Noted


Discussion: 

Chair’s note: this document was submitted late

Chair: are there concerns?

SPI: concerned; no time to review; what do we do?

Intel: were numbers provided? Is there a total?

KS: some numbers; no total due to open issus on common items.
	R4-156505
	Averaging: Overview and Suggested Way-Forward

	Source:
	ROHDE & SCHWARZ, Keysight Technologies

	Type:
	Discussion

	Summary:
	

	Decision:
	Not treated


Discussion: 

Chair’s note: this document was submitted late
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Summary of endorsed documents and revisions

	Tdoc
	Title
	Source
	Decision

	R4-156433
	MIMO OTA decisions by RAN4#76bis
	Vodafone
	Return to

	R4-155588
	MIMO OTA work plan
	Intel Corporation
	Return to

	R4-155772
	CR to TR37.977: Updates to channel model validation procedures for the RC and RC+CE methodologies
	Bluetest AB, CTTC
	Return to

	R4-155770
	CR to TR37.977: Updates to the Uncertainty Budgets for the RC and RC+CE Methodologies
	Bluetest AB, CTTC
	Revised in 6820
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