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[6.3.1] General
	R4-160147
	MIMO OTA offline teleconference #10 notes
	Intel Corporation


Discussion:
Decision: Endorsed
	R4-160148
	MIMO OTA offline teleconference #11 notes
	Intel Corporation


Discussion:
Spirent: document is missing
Decision: return to
2
[6.3.2] Scope
No documents
3
[6.3.4] Measurement uncertainty
	R4-160732
	CR for Definition of Fading Channel Emulator Output Uncertainty Term
	Spirent Communications, MVG Industries, SGS Wireless, Keysight Technologies


Discussion:
Decision: Endorsed
	R4-160785
	CR for SIR Related Uncertainty Terms
	Spirent Communications, SGS Wireless, Keysight Technologies


Discussion:
Decision: Endorsed
	R4-161054
	Update of channel model validation results for RTS
	Keysight Technologies UK Ltd


Discussion:
Decision: Endorsed
	R4-160638
	Further Updates to Channel Model Validation Procedures for the RC and RC+CE Methodologies
	Bluetest, CTTC, ETS-Lindgren


Discussion:
Decision: Noted
	R4-161017
	Channel model validation updates, new corrections and clarifications
	CTTC


Discussion:
Document not available

Decision: Withdrawn
	R4-161029
	Validation results for updates to the CM validation procedures for the RC and RC+CE methodologies
	ETS-Lindgren Europe


Discussion:
Bluetest: the point on the isotropy and conducted modes, we are still discussing; there is no agreement whether what is proposed is wrong; we are also discussing with NIST
Intel: has the CR in 0639 incorporated your results?

ETS: not for the isotropy
Decision: Noted
	R4-160639
	CR to TR37.977: Further updates to channel model validation procedures for the RC and RC+CE methodologies
	Bluetest, CTTC, ETS-Lindgren


Discussion:
Decision: Endorsed
4
[6.3.3] Harmonization
Figure of merit

	R4-161031
	Handling of MIMO OTA Results When EUT Fails to Meet Throughput Criteria
	AT&T


Document corrupted during upload

Decision: revised in xxxx
	R4-16xxxx
	Handling of MIMO OTA Results When EUT Fails to Meet Throughput Criteria
	AT&T


Discussion:
Bluetest: we should not downselect part of the options we have for harmonization; this may rule out Option C in harmonization
CTTC: we can average on the throughput axis; it would be good to have a comparison of the possibilities
NTT DOCOMO: on P3 and P4: these proposals are related to the outcome whether UE can pass or fail the requirement; this is more appropriate to discuss in performance phase of the work; why discuss now?
Spirent: we should not try to claim harmonization if we are not harmonizing around the performance metric; defining the FoM should have been made at the beginning of the WI; what if we harmonize today, yet don’t harmonize on the FoM in performance?
Keysight: this document is making the best of a difficult situation; when we discussed this in Budapest, and we did note that at the start of the perf phase we could consider the Keysight proposal; if we do approve this, we would like to also agree that we also agree to consider other possibilities
Vodafone: we have some different views on the averaging process; at the high level we agree with the proposal
AT&T: to CTTC: averaging on the throughput axis has been discussed before, and it is important that we remain in line with what we’ve done in analysis throughout these test efforts; we have recommended an appropriate WF; regarding averaging method, we still recommend linear averaging in order nulls are captured in the final result; if there is consensus for changing the averaging, we would be open to consider the change
Proposal 1: Standard linear averaging shall be used when averaging the required RS-EPRE power level in each of the specified rotations or stirring states for a given position/orientation to meet the target MIMO throughput level.

Bluetest: it is premature to identify averaging; first should look at harmonization options

CTTC: to clarify, we are proposing to consider throughput averaging only for the cases where the FoM issue occurs; we are not proposing to change the averaging method
Proposal 2: Specify a maximum downlink RS-EPRE which will be as high as feasible while supported by all harmonized test systems. The RS-EPRE value used to meet the intent of this proposal will be defined as part of the performance work.
Spirent: P2 was agreed during the last meeting
Keysight: we need to be carefully about the term “as high as feasible”; there needs to be a discussion among the test vendors on what a feasible limit is; but we are OK with P2
Proposal 2 agreed
Proposal 3: Spatially-controlled test systems shall average the 11 “best” measurements per EUT position/orientation. If only 10 rotations per EUT position/orientation meet the target throughput criteria, the EUT shall fail.
DCM: if this proposal is agreed, the impact on harmonization is unclear; if this is clarified, then we could be OK
R&S: we had agreed that this proposal would not be used for harmonization
Intel: our understanding was that for harmonization we would use the 70% and only flag the cases when this occurred

DCM: in that case we question why this is needed now; but we don’t oppose

Bluetest: these proposals aren’t clear how this maps to harmonization
Proposal 4: Reverberant test systems shall average the 110 “best” measurements per EUT position/orientation. If only 109 stirring states per EUT position/orientation meet the target throughput criteria, the EUT shall fail.
Group cannot agree P3 and P4
Spirent: it is important that the outcome of this WI defines an FoM

Keysight: we have an agreement in place on harmonization process; we also have alternatives to consider; it is not the end of the world not to agree this now
Vodafone: we disagree with Keysight; we have to have a decision during this meeting; we need to agree on how to handle this
Decision: Return to
ADTF

	R4-160637
	Further analysis of ADTF Measurements
	Bluetest AB


Discussion:
Chair: what is the status on the test vendors’ recommendation for the values of “x” across all methods, as was instructed by the RAN4 Chairman?
R&S: the testing community agreed on a proposal:

Proposal: set the values for “x” to 0 for all methods and to develop a validation test for RC+CE that looks at Rayleigh that would ensure that all methodologies implement the same channel model inside the RC

Motorola: when we define new validation procedures, we would need to define new threshold too

CTTC: thresholds have to be defined for all channel model validations for all methods; this is a task for RC and CE companies; do all companies express interest in contributing?
R&S: we expect co-signers

Vodafone: we made comments on the reflector; we are surprised to see that the proposal was to modify the channel model rather than defining the number of ports; it is not clear what is the WF here
Huawei: do we need a plan B for this? If we can’t agree on the tolerance or if the model is not validated? We need this done this week; this sounds like a drawn-out process
Bluetest: to Vodafone: the reason we go to 4 ports is because it is common usage and is also used in the CATR lab; a new validation procedure could be acceptable, but we have also discussed defining port count; here the only thing that matters is the port count
Option 1: set the values for “x” to 0 for all methods and to develop a validation test for RC+CE that looks at Rayleigh that would ensure that all methodologies implement the same channel model inside the RC
Option 2: restrict port count to 4 for RC+CE

Option 3: restrict port count to 8

Spirent: we are concerned with port count restrictions; we prefer validation procedure; with fixed port count the validation procedures could become more complicated
AT&T: we agree with Spirent; concerned with restricting port count; this may or may not bring the distribution down to near Rayleigh
Proposal: set the values for “x” to 0 for all methods

R&S: we are concerned; this does not fix the underlying issue

ETS: agree with R&S; there are questions with the data; this is the reason for developing the new procedure

Motorola: agree with R&S; we only agree with 0 only if the issue is solved or if we have a proposal to solve it

CTTC: we also agree with R&S; do we implement in a conducted validation or an OTA validation?
Proposal 1: set the values for “x” to 0 for all methods and to develop a validation test for RC+CE that looks at Rayleigh that would ensure that all methodologies implement the same channel model inside the RC and also to define thresholds for this procedure

Huawei: do we want to put a timeline on implementing P1?
R&S: we would propose a WF for this meeting; we don’t have a full validation test plan

Huawei: my understanding is that there are no other cycles in this WI

Chair: yes, there are no other cycles in this WI
Vodafone: it seems there aren’t objections to P1; this means “x” is 0 and we need a validation procedure; we can articulate in the WF that this would be done next meeting; our understanding from the paper is that the 4-port model aligns better with the conducted model they had
Motorola: if we accept the thresholds; but if the thresholds are so narrow so that the validation fails, then it would be too late to impact harmonization outcome (because it would be done); how to work around this?

R&S: the validation procedure is TBD; limits are TBD; this needs to be worked on next WI; the work is on the RC community
Vodafone: we could try to work this out; we decide on the harmonization; if we decide harmonization is unsuccessful, this is not a problem; if harmonization is decided it is possible, then we can condition on this validation of the CM for these particular methods
Bluetest: there are no test tolerances for any methods; this still needs to be done for all methods

Agreements:
Proposal 1: set the values for “x” to 0 for all methods and to develop a validation test for RC+CE that looks at Rayleigh that would ensure that all methodologies implement the same channel model inside the RC and also to define thresholds for this procedure

Proposal 2: proceed with harmonization and decision on outcome; if harmonization with RC+CE combination is deemed possible, then we accept it conditionally upon the successful outcome of the validation activity described in Proposal 1
Bluetest: not concerned with P1 and P2, but we should consider tolerances for other methods
CTTC: can we restrict P2 to implementation?
Spirent: the purpose is to make this procedure implementation-agnostic
CTTC: we are concerned with agreeing P1 and P2; if an implementation fails, then we cannot claim the entire method is failing

Spirent: we are not throwing the method out; it remains conditional until some implementation of the method shows it can be done
Motorola: this analysis was based on CATR results with curves demonstrating different slopes; Bluetest should replicate the results from CATR; based on this analysis, there are consequences in terms of how “x” impacts harmonization; we can take this offline
Decision: Noted
	R4-161069
	Root cause analysis of AC method differences
	Keysight Technologies UK Ltd


Discussion:
Spirent: concerned with accuracy of some statements; it seems Keysight assumes that the MPAC implementation is optimized based on a dipole in the center of the test volume
Keysight: we can discuss offline
Decision: Noted
Analysis and proposals

	R4-160005
	MIMO OTA harmonization campaign test results and analysis
	CATR


Decision: revised in xxxx
	R4-16xxxx
	MIMO OTA harmonization campaign test results and analysis
	CATR


Discussion:
CTTC: we have exchanged emails with CATR; it is unfortunate there were some minor issues with some of the tests; broken amplifiers, devices not measured over the full range; different eNodeB used; are the residuals not as originally thought?
CATR: we replaced our amplifier; we have discussed offline

Bluetest: were additional MU introduced into the measurements?

CATR: although we exchanged the amplifier, we verified with a golden device
Decision: Noted
	R4-161015
	Statistical analyses of MIMO OTA Harmonization
	CTTC


Decision: revised in xxxx

	R4-16xxxx
	Statistical analyses of MIMO OTA Harmonization
	CTTC


Discussion:
CTTC: we would like to check if P3 and P4 is agreeable

Proposal 3: A combination of Low Correlation channel models, UMi for MPAC and RTS, NIST 80ns for RC and LCSD for RC+CE, is selected for MIMO OTA compliance testing at 3GPP.

Spirent: we have clear evidence from the recent device testing that UMa is more challenging and shows more performance differnces

One other company concerned

Proposal 4: Option C is chosen to minimize the mixture uncertainty for all four (4) harmonized methods (RC, RC+CE, RTS and MPAC).

Spirent: same comment; we prefer lin avg
One other company concerned

CTTC: in the TR we have inverse averaging now
Agreements:
Proposal 5: Harmonization options utilizing both inv and lin averaging will be considered
Decision: Noted
	R4-160241
	Analysis of UE measurements used to augment the initial harmonization campaig n
	ROHDE & SCHWARZ


Decision: revised in xxxx
	R4-16xxxx
	Analysis of UE measurements used to augment the initial harmonization campaig n
	ROHDE & SCHWARZ


Discussion:
Decision: Noted
	R4-160242
	Harmonization Analysis
	ROHDE & SCHWARZ


Discussion:
Decision: Noted
General discussion on issues  the group is facing in aligning analysis:

Chair: we have 6 open items that were captured on the reflector; what are some high-level views to move forward in aligning the analysis?

Vodafone: we just agreed to set “x” to zero; what prevents us?
RAN4 Chair: further discussion on this is encouraged; we will try to create a meeting space for this topic
	R4-160930
	Final decision on MIMO OTA harmonization 
	CTTC, Bluetest


Decision: revised in xxxx
	R4-16xxxx
	Final decision on MIMO OTA harmonization 
	CTTC, Bluetest


Discussion: 

Proposal 1: All MIMO OTA 3GPP candidate methodologies (MPAC, RTS, RC and RC+CE) are considered harmonized
Decision: return to
	R4-160150
	MIMO OTA harmonization analysis and proposal
	Intel Corporation


Discussion:
Proposal 1: Based on the analysis of the harmonization campaign results it can be seen that MPAC/RC harmonization options provide uncertainties in the range of 5.7 to 9.1 dB and the MPAC/RC+CE options in the range of 6.8 to 7.9 dB.  As a result of this outcome, it is proposed to declare harmonization between MPAC and RC and MPAC and RC+CE methodologies as unsuccessful at this time, and to not include RC and RC+CE in the next phase of the work to define performance requirements until such time as the uncertainties associated with RC and RC+CE can be resolved.

Proposal 2: Based on the analysis of the harmonization campaign results it can be seen that MPAC/RTS harmonization options provide uncertainties in the range of 4.6 to 5.9 dB.  Based on the MPAC/RTS alignment activities described in [8], [9], and [15] investigations into better alignment between these methodologies are ongoing, and the harmonized MU of MPAC and RTS is expected to be substantially reduced.  It is proposed to allow for this activity to continue in parallel with the next phase of the work and to provisionally define performance requirements using both RTS and MPAC. A final decision on RTS/MPAC harmonization can be taken once alignment on CM implementations in both methods can be demonstrated across different device types and CM vendors.

Proposal 3: At the beginning of the performance requirement phase of the Work Item, an activity to verify the alignment of the participating labs in terms of test reproducibility will be undertaken.

Proposal 4: Any methodologies and/or implementations that required modification due to any outcome in Proposal 2 or for any other reason would be required to demonstrate alignment on CM implementations across different device types and CM vendors at the beginning of the performance requirement phase of the Work Item.
Decision: return to
	R4-161022
	MIMO OTA decisions by RAN4#78
	Vodafone


Discussion:

Proposal 1: To consider option C as a starting point for discussing harmonization

Proposal 2: Looking at the harmonization cost, it is proposed to consider RC+CE&MPAC and RTS&MPAC as only options for harmonization to be analysed in further detail in 3GPP. RTS&MPAC represent the lowest MU increase and should be considered as a priority, though still harmonized MU is large

Proposal 3: As per proposal 2, MPAC shows that either RC+CE or RTS seem to be candidate “harmonizable” methods. In consequence, as a minimum MPAC to be considered a 3GPP testing method for continuing to the next phase, i.e. performance requirement setting

Proposal 4: Due to low number of bands and devices tested together with the fact that harmonization does not hold for all KPIs it is concluded that a decision of single method shall be made in 3GPP RAN4#78. Harmonization discussions can still continue on the basis that, as earlier said, a single method is selected.
Decision: return to
CRs

	R4-161056
	Update of terminology
	Keysight Technologies UK Ltd


Discussion:
Decision: Endorsed
	R4-160151
	CR to TR 37.977 on harmonization outcome
	Intel Corporation


Discussion:

Decision: return to
5
[6.3.5] Test case definitions

No documents
6
[6.3.6] Performance requirements and test tolerances

No documents
7
Round 2 and late documents
	R4-161052
	Analysis of second stage isolation on RTS MU
	Keysight Technologies UK Ltd


Discussion:
Conclusion:

The new analysis here provides further confidence in the MU elements in [2], The variation in throughput between 32 dB isolation and 18 dB of the trend line is +/- 0.15 dB for UMa and +/- 0.2 for UMi.
Decision: Noted
	R4-161058
	Network/user-centric figure of Merit for UE performance requirements
	Keysight Technologies UK Ltd


Discussion:

Conclusion:
1. Conclude the method harmonization work using the full set of 70% outage levels so as to avoid all debate on substitution and penalties for missing data

2. Do not try during this WI to finalize the FoM for future UE performance requirements if this means choosing a slow FoM that requires arbitrary substitution and penalties in order to handle missing results

3. Consider in this WI or as the first priority in a future UE performance WI a FoM based on the principles in [3] using UE CSI reporting to configure the downlink. Such a FoM should be 5 to 10 times faster than the current FoM based on curve searching.
Keysight: if we are formulating a new WI, would like to base the FoM on this proposal
Decision: Noted
	R4-16xxxx
	Uncertainty Contributors for External Amplifier
	MVG


Discussion:

Bluetest: does this paper also look into the effect of several amplifiers?
MVG: we don’t see an impact

Decision: Noted
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Summary of endorsed documents and revisions

Endorsed:

	Tdoc
	Title
	Source

	R4-160147
	MIMO OTA offline teleconference #10 notes
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	R4-160732
	CR for Definition of Fading Channel Emulator Output Uncertainty Term
	Spirent Communications, MVG Industries, SGS Wireless, Keysight Technologies

	R4-160785
	CR for SIR Related Uncertainty Terms
	Spirent Communications, SGS Wireless, Keysight Technologies

	R4-161054
	Update of channel model validation results for RTS
	Keysight Technologies UK Ltd

	R4-160639
	CR to TR37.977: Further updates to channel model validation procedures for the RC and RC+CE methodologies
	Bluetest, CTTC, ETS-Lindgren

	R4-161056
	Update of terminology
	Keysight Technologies UK Ltd


Requests for revision:

	Tdoc
	Title
	Source

	R4-161031
	Handling of MIMO OTA Results When EUT Fails to Meet Throughput Criteria
	AT&T

	R4-160005
	MIMO OTA harmonization campaign test results and analysis
	CATR

	R4-161015
	Statistical analyses of MIMO OTA Harmonization
	CTTC

	R4-160241
	Analysis of UE measurements used to augment the initial harmonization campaig n
	ROHDE & SCHWARZ

	R4-160930
	Final decision on MIMO OTA harmonization 
	CTTC, Bluetest
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	Tdoc
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	Intel Corporation

	R4-161022
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	CR to TR 37.977 on harmonization outcome
	Intel Corporation


Requests for a new document number:
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	Uncertainty Contributors for External Amplifier
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