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1.
Summary of outputs of previous meeting, expected output for this meeting and CTIA update

Outcome of last RAN plenary meeting:
1) Approve the final test plan/procedure for Reverberation chamber method using NIST channel model and using channel emulator with short delay spread low correlation channel model  

2) Approve the final test plan/procedure for anechoic chamber method with multiprobe configuration using SCME Uma/Umi channel models

3) Perform further harmonization of the 2 above methods in order to avoid differences between these 2 methodologies in the decision of what is a “good” or “bad” device from the radiated receiver performance perspective.
4) Progress of work to verify if one or more additional methods meet the ABCD criteria (as well as finalization of respective test plan/procedure and perform further harmonization with above methods in order to avoid differences in the decision of what is a “good” or “bad” device from the radiated receiver performance perspective).
The completion and closure of the work item does not require the completion of task 4. However, it should be the aim to spend meeting time on all 4 tasks.
Expected outputs for this meeting:

· Ergodicity: final outcome of discussion

· Harmonization: harmonization framework agreed. Options and process to follow for the final effective harmonization
· Test plan: not only similar structure but also agreement on the principles that are considered in the test plan. Step size, final exact figure of metric

· Whether other methods are considered for final harmonization, though this is not required for completion and closure of the work item

2.
TR

	R4-135392
	TR 37.977 v110
	Vodafone
	Approval
	5


Discussion:
Decision: approved in main session
	R4-135393
	TR clean up and consistency
	Vodafone
	Approval
	5


Discussion:
R&S: should we consider all CTIA campaigns?

Bluestest: Why NIST note is removed?

Vodafone: does not make sense to have it if already defined in the Annex

Bluetest: we prefer to keep it.

Intel: would like to work on wording on clause 10.1

Chair: no other feedback was received
Decision: revised in
	R4-135394
	TP to section 7 of TR 37.977 v110
	Vodafone
	Approval
	5


Discussion:
Intel: UL was QPSK in CTIA
Vodafone:_ correct and consistent with other TP to section 10.

CETECOM: wording of middle and hiogh is confusing

Chair: no other feedback received. Group agrees to simplify table and use High for DL, Middle for UL. Remove confusing naming, and have only one set of parameters. Band discussion is FFS at this time. eNodeB instead of BS.
Decision: revised in 
3.
Channel model validation

3.1
Generic contributions

	R4-135395
	TP to channel model sections
	Vodafone
	Approval
	5


Discussion:
Bluetest: remove “The following channel models are to be used in evaluation of MIMO OTA methodologies.”. Title of annex C should be changed too, to “Other Environmental Test Conditions for MIMO OTA evaluation”. And scope could be changed as well.
Intel: propose to “The following channel models are to be used in evaluation of devices”. Intel has concern with annex.
Motorola: concern with change of scope in annex as Bluetest proposes.

Orange: support view of bluetest

Chair: no other comments received. 
Decision: revised in
3.2
Ergodicity discussion
	R4-135549
	On ergodicity of throughput with the anechoic chamber multi-cluster test method
	Motorola Mobility LLC
	Discussion
	10


Discussion:
Decision: noted
	R4-135254
	Further analysis of the initial seed impact on the properties of the geometry SCME channel model
	Agilent Technologies
	Discussion
	5


Discussion:
Decision: noted
	R4-135468
	On the Stationarity and Ergodicity of Geometry Based Channel Models
	Anite Telecoms Ltd, Spirent Communications
	Discussion
	10


Discussion:
Decision: noted
	R4-135255
	Draft LS to RAN WG1 on the ergodicity of the SCME channel models in 25.996
	Agilent Technologies
	Discussion
	5


Discussion:
Decision: withdrawn
3.3
BS antenna array settings

3.4
Multi probe anechoic chamber based method

3.5
Reverb based methods

3.6
Other methods

	R4-135250
	Channel model validation results for radiated two-stage method
	Agilent Technologies
	Information
	10


Discussion:

Anite: single cluster should have not been considered. If geometry is doable, then there is no need to do correlation based.
Agilent: this is only information. We have a TP and are OK to revise based on Anite’s feedback.

Intel: how much isolation is required?

Agilent: the isolation is part of the calibration and uncertainty. We propose at the moment 18dB.
Decision: noted
	R4-135291
	TP to 37.977 to include channel validation results for the radiated two-stage method
	Agilent Technologies
	Approval
	5


Discussion:

Agilent: we are revising this with every time we refer to correlation based with geometric Doppler, we use geometric based implementation.
Decision:  revised in R4-135706
Anite: we need more clarity in the section. Jake’s spectrum requires description in previous section.
Satimo: figure 8.4.3-5 needs reference
Decision: revised in
	R4-135312
R4-135567
	Text Proposal for TR 37.977 for the Addition to Section 8 of the 3D Isotropic Channel Models
	Bluetest, Azimuth, EMITE, CTTC
	Approval
	5


Discussion:

Intel: we need to wait for harmonization
Motorola: support intel

Orange: we already agreed ABCD was used to discriminate methods. TR is already informative.

Bluetest: this has nothing to do with harmonization

Decision: return to
	R4-135370
	TP for TR 37.977, Section 8.2, Channel model for Decomposition Method
	Rohde & Schwarz
	Approval
	5


Discussion:

Anite: is this a new channel model, or a just a modification. If a modif what is the change?
R&S: same channel model, but implementation is different.

Spirent: how do you discriminate polarization

R&S: this is done in the radiated

Spirent: not clear, because you shouls see different results from Uma and Umi, as correlation is different
R&S: orientation of the device is not defined a priori. And polarization does not depend on the channel model
Intel: VH polarization is environmental aspect. Not related to orientation.

Decision: return to
3.6
Other

	R4-135424
	Update results on Polarization discrimination among MIMO OTA test methods
	Motorola Mobility LLC
	Discussion
	10


Discussion:

Bluetest: if there is a change in correlation in antennas will show up. this compares 2D with 3D. it could be interesting to see a 2D averaging of several cuts. Any intention to present that?
Motorola: no. becausae that is not a use case.

Intel: we are ok with that exercise, but think they will not line up.

Decision: noted
	R4-135433
	COST IC1004 TWGO comments on Proposal for Additional Channel Models for MIMO OTA Performance
	Motorola Mobility LLC, Anite Telecoms ltd
	Discussion
	10


Discussion:

Bluetest: we see differences in test campaigns in RC. Channel model is not isotropic all the time. It is not isotropic instantaneously.
Motorola: but transitions need to be realistic. And they are not

Agilent: is this a company contribution, or COST LS?

Motorola: we preferred company contribution, as LS discussion would take time.

Intel: even if it is non isotropic instantaneously, we would like to know the directivity properties at each state.

Decision: noted
4.
Absolute data throughput for MIMO OTA comparison
4.1
Generic contributions

4.2
Multiprobe anechoic based method
4.3
Reverb based methods

4.4
Other methods

	R4-135256
	Test results for the radiated two-stage method
	CATR, Agilent Technologies
	Discussion
	10


Discussion:

Vodafone: no conducted measurement in Figure 5. Is this correlation or geometric based?
Agilent: correlation.

Anite: correlation with geometric Doppler?

Agilent: full correlation.

Decision: noted
	R4-135281
	Analysis of antenna patterns used for absolute data throughput framework measurements
	Agilent Technologies
	Discussion
	5


Discussion:

Intel: you are not comparing radiation pattern. We have seen good and high correlation between measurements.
Chair: discuss offline

Decision: noted
	R4-135378
	On the implementation of correlation based model for MIMO OTA testing
	Intel Corporation, Anite Telecoms Ltd
	Discussion
	10


Discussion:

Intel: we have a revision on the doc. With notation changes.
Motorola: there is a Matlab implementation. Azimuth refused to share

Bluetest: discuss offline
Decision: revised in R4-13XXXX
R4-13XXXX
Decision: noted

BREAK: 20min
	R4-135373
	TP for TR 37.977, Section 9.3.1, Absolute Data Throughput Framework clarifications
	Rohde & Schwarz
	Approval
	5


Discussion:

Vodafone: ok with it, but we seem to miss how we validate all the steps at once, and not only the radiated which is just a step of a several of them for the decomposition. In this sense we miss a dscription of the addition of steps in such method to prove that it is correct/consistent.
Motorola: if no channel model this looks like 2-channel method, but no decomposition.

Chair: this section has to contain a clarification that this only applies to one of the steps, and does not rpove consistency of other steps, and the combined results of the addition of steps.

Decision: revised to
	R4-135377
	TP for TR 37.977, Section 9.3.1.7.x, Decomposition Method
	Rohde & Schwarz
	Approval
	5


Discussion:

Decision: return to
5.
IL/IT comparison using Reference antennas

5.1
Generic

	R4-135396
	Summary of settings used in IL/IT test plan in CTIA
	Vodafone
	Approval
	5


Discussion:

Vodaofne_: need to change the references to table as agreed in previous contribution
Chair: apart from that, content is endorsed.

Decision: revised in
	R4-135367
	TP for TR 37.977, Section 5.2, Averaging of throughput curves
	Rohde & Schwarz
	Approval
	5


Discussion:

Chair: revision with editor’s note saying a single option shall be selected for final MIMO OTA purposes. Content endorsed.
Decision: Revised in 
	R4-135473
	Observations on the Inter-lab/Inter-technique (ILIT) Campaign
	Anite Telecoms Ltd, NTT Docomo, Chunghwa Telecom, Light Squared, Intel Corporation, Satimo Industries
	Discussion
	10


Discussion:

Cetecom: do not agree with some statements
Decision: noted
	R4-135397
	Proposal for a framework on the number of labs per methodology
	Vodafone
	Discussion & Decision
	10


Discussion:

Nokia: we need to agree what different labs means. Different labs means different implementations of the same test method and different locations.
Intel: ok

R&S: object to proposal 2. 

Chair: group agrees to proposal 1. Discuss offline wording for proposal 2. Principle is endorsed. 

Decision: revised to
5.2
Multiprobe anechoic based method
5.3
Reverb based methods

	R4-135384
R4-135569
	EMITE IL/IT Test results for SD/LD
	CTTC
	Discussion
	10


Discussion:

Intel: don’t understand how you get 32000 frames
Bluetest: 32000 samples

Intel: the ripple observed seems because of the lack of convergence. Not clear how with 32000 subframes you cannot get convergence

Bluetest: agree, that could be the case.

Motorola: why different slopes for fig 3? Is each sample an isotropic state?
Bleutest: yes

Decision: noted
	R4-134937
R4-135572
	Inter-Lab/Inter-Technique OTA Performance Comparison Testing - Amended
	Azimuth Systems
	Discussion
	10


Discussion:

Spirent: what was the reason for the ripple to be present in previous measurement?
Bluetest: think they redid the measurement. Question for azimuth

Intel: why the 1dB difference from previous measurements? we are concerned about conducted non faded results. We request to provide conductive non faded with reference settings. 

Decision: noted
	R4-135357
R4-135573
	TP to TR37.977: Test results of Reverberation Chamber methodologies - Short Delay Spread Model
	Azimuth Systems, Bluetest
	Approval
	5


Discussion:

Decision: noted
	R4-135361
R4-135574
	TP to TR37.977: Test results of Reverberation Chamber methodologies - Long Delay Spread High Correlation Model
	Azimuth Systems, Bluetest
	Approval
	5


Discussion:

Bluetest: Short delay data is the same from last meeting, adding EMITE data.
Anite: Emite data for LD shows significant ripple and slope variations.

Bluetest: propose to remove that data for both SD and LD.

Chair: revision remove emite data. Rest of content endorsed. Increase font size.
Decision: revised in R4-135718
Vodafone: what is device A and B in Azimuth data. And why not nominal antenna?

Intel: devices need proper description as happened in Intel’s previous contribution. Would like to see conducted data.

Chair: provide clarification on devices used as they do not use reference antennas (table). And conducted non faded data for the different devices. 
Decision: revised in
5.4
Other methods

	R4-135295
	TP to TR37.977 Addition of test results for the two-stage method
	Agilent Technologies
	Approval
	5


Discussion:

Vodafone: one lab is missing in the graphs. That needs to be added. Still missing traceability: what channel model, if radiated version, where the verification channel model is.
Agilent: ok, will revise and clarify.
Decision: revised in
	R4-135539
	Test Results for the two-stage method
	Qualcomm Incorporated
	Discussion
	0


Discussion:

Decision: Late contribution
	R4-135379
	TP for TR 37.977, Section 10.1.x, Decomposition Method
	Rohde & Schwarz
	Approval
	5


Discussion:

Vodafone: as agreed before we should see two labs with same data. 
R&S: agree. We can re-evaluate the ref antennas with a different lab.

Intel: can you send send raw data?

R&S: yes

Decision: return to
BREAK: 20min
5.5
Phase 3 ILIT

	R4-135318
	CTIA IL/IT Testing Campaign Phase 3: Bluetest Initial Results
	Bluetest AB
	Discussion
	10


Discussion:

Decision:

	R4-135306
	Test Results Using the Decomposition Method Related to CTIA's Phase 3 Measurement Campaign
	CETECOM
	Discussion
	10


Discussion:

Decision:

	R4-135381
	Test Results for the Decomposition Method from CTIA's Phase 3 Measurement Campaign
	Rohde & Schwarz
	Discussion
	10


Discussion:

Decision:

	R4-135387
	More Test Results for the Decomposition Method from CTIA's Phase 3 Measurement Campaign
	Rohde & Schwarz
	Discussion
	0


Discussion:

Decision: Late contribution
6.
Simulations

7.
SNR discussion

8.
Positioning and Testing in Elevation (3D evaluation)

8.1
Positioning

	R4-135372
	Text proposal for modifying Annex E with corrections, clarifications and an additional test condition
	Intel Corporation, Anite Telecoms Ltd
	Approval
	5


Discussion:
R&S: some editorial aspects. Please avoid use of Matlab
Bluetest: we are ok, but would like to check wording on orientation section

Chair: no other feedback received. discuss offline. revision of Matlab code, and formatting.

Decision: revised in
8.2
Elevation (3D evaluation)

WEDNESDAY
9.
MIMO OTA test conditions and harmonization
	R4-135470
	Goals and Principles for Harmonization
	Anite Telecoms Ltd, Intel Corporation, NTT Docomo, Nokia Corporation, Motorola Mobility, Spirent Communications, Satimo Industries, Light Squared
	
	10


Discussion:
Decision: noted
	R4-135398
	Harmonization framework and options
	Vodafone
	Discussion & Decision
	10


Discussion:
Decision: noted
	R4-134960
R4-135564
	Harmonization between AC UMI, RC and RC+CE MMO OTA test methodologies
	CTTC, Bluetest, Azimuth
	Discussion
	10


Discussion:
Agilent: how do we apply in practice?
Bluetest: we see difficulties and limitations, but it could be done

Anite: who decides the golden sample?

Nokia: problems with calibration and traceability
Decision: noted
	R4-134962
R4-135565
	A new calibration method for harmonization between RC and AC Multiprobe candidate methodologies for MIMO OTA
	CTTC, NTT DoCoMo
	Discussion
	10


Discussion:
Intel: what does change calibration mean? Is not this to set XPR to zero?
Nokia: using phantoms, or several oriantations, would the results align?

Bluetest: seems modifying ther channel models could help to harmonize

Intel: agree. The question is the purpose of channel models

Decision: noted
	R4-135369
R4-135568
	Comparison of RC and AC Simulation Results
	Azimuth Systems, Bluetest
	Discussion
	10


Discussion:
For the CTIA reference antennas we found that roughly the same separation between the good and bad reference antennas can be achieved in three different ways [7]-[8].

· 3D isotropic model with SCME temporal characteristics.

· Single-cut 2D evaluation in a standard 2D SCME model when the reference antennas are perpendicular to the plane of the probe antennas.

· 3D averaging of single-cut 2D evaluations in a standard 2D SCME model. Averaging is over DUT orientations.

To harmonize between anechoic and reverberation chamber methodologies, we recommend that 3D DUT rotation be used for anechoic methodologies.
Motorola: why one of them do not reach max throughput? We have two copolarized 2 H antennas and reach max throughput

Bluetest: will check. But NIST reference indicates this is possible to do harmonization.

Vodafone: The tilt is not clear
Intel: we would like to try last statement but we are sceptical. 

Chair: can be done for next meeting?

Intel: can provide simulations

Agilent: we have potential to emulate it. 
Motorola: if we define how many rotations is enough, we could try to have data for next meeting

WF: run simulations, and AC tests. Number of rotations is pending to discuss offline.
Decision: noted
	R4-135286
	MIMO OTA harmonization
	Agilent Technologies
	Discussion
	10


Discussion:
Intel: do not agree with bullets 1,2,3
Motorola: conclusion on bullet 3 is based on wrong data
Decision: noted
	R4-135471
	Agreed Harmonization Process
	Anite Telecoms Ltd
	Approval
	5


Discussion:
Decision: noted
WF:

Goals: We do agree that there is a single criteria (through soft or hard harmonization) for each test condition that is applicable for all methods. 

1- Soft harmonization: may need to include new campaign, in same or different WI (current data and may need additional data e.g. CTIA test campaign phase 3)

2- Hard harmonization: selection of methods based on WID and existing ILIT campaigns (phase 2), by downselection or mandatory/recommended status
3- Alternatively: end WI listing applicability of different methods that fulfil ABCD, and may ask new WI for harmonization. Working on “health warning”. Write applicability section of each test method.

Metrics used during harmonization: Throughput shall be the used metric for harmonization (70%). Any other metric shall be derived based on the throughput.

Thresholds for harmonization: 

- 70% as was used in the previous ILIT campaigns

- Examine a sanity check on the data to ensure it follows standard engineering practices
Show of hands:
1 Agilent, Anite, Intel, Nokia, Motorola, Spirent, Satimo, Sony, R&S, CETECOM, ATR. To extend WI is a RAN plenary decision.
2 Vodafone, CATR
3 Sprint, Qualcomm, Agilent, R&S, Nokia, CETECOM
Agreed by group: WF for harmonization: work as in 3) during current WI, in parallel work on 1) by RAN4#69. And if no harmonization as in 1) or agreement as in 3) made by RAN4#69, it is recommended RAN Plenary follows option 2).
Qualcomm: does not support option 1.
Criteria for completing harmonization:

- Harmonization needs to be done across N methods (N>1).

- Harmonization will stop when harmonization is found for at least 2 methods

Bluetest: harmonization will complete when methods that fulfil ABCD are harmonized. And across channel models.

No agreement in the criteria.
Applicability section:

Chair: have initial table populated and shared across companies by end of the week.
Motorola volunteered to lead this discussion
10.
Measurement uncertainty

	R4-135251
	TP to 37.977 for two-stage method uncertainty analysis
	Agilent Technologies
	Approval
	5


Discussion:

Intel: 25a item does not consider the non linear effects of the transceivers. 28a and 27b: channel flatness, only single frequency pattern measurement. Influence specially low band devices. Coupling btw TX ports.

Nokia: stage 3b is missing the impact of ripple.

Decision: revised in
	R4-135310
R4-135566
	TP to TR37.977: Reverberation Chamber Calibration Procedure
	Bluetest, CTTC, Azimuth
	Approval
	5


Discussion:

R&S: subclauses B.X should be F.X
Chair: can correct that

Intel: why channel emulator is not present?

Bluetest: to calibrate power levels in the RC you don’t need the channel emulator.

Decision: return to
	R4-135368
	Text proposal for Annex F - Calibration
	Intel Corporation, Anite Telecoms Ltd, Motorola Mobility, Satimo Industries
	Approval
	5


Discussion:

Bluetest: we have to discuss what level of detail is required for this section
R&S: agree with Bluetest. And editorial order of annex compared to previous one

Decision: return to
BREAK: 20 min
11.
Specific method based contributions

11.1
Multi-probe anechoic chamber method

	R4-135466
	TP to TR 37.977 on Harmonizing the Multi-Probe Anechoic Chamber Text in Section 6
	Anite Telecoms Ltd, Nokia Corporation, Motorola Mobility, Intel Corporation, Spirent Communications, Satimo Industries, Light Squared
	Approval
	5


Discussion:

Decision: approved
11.2
Reverberation chamber methods

11.3
2-stage method

11.4
Decomposition method

12.
MIMO OTA test plan

	R4-135302
	MIMO OTA Test Procedure Template
	Bluetest AB, Vodafone
	Approval
	5


Discussion:

Offline discussion on test plan.
All clauses are agreed provided:

i) that section 12 says: “MIMO OTA test procedure”, and:

ii) the following is modified:

· Clause 12.X.4.1:
· New wording proposed: Change [methodology specific information] to Clause 6.3.x.y
· Agreed with this modification
· Clause 12.X.4.2:
· New wording proposed: Change [methodology specific information] to Clause 6.3.x.y
· Agreed with this modification
· Clause 12.X.4.3:
· New wording proposed: The calibration procedure is specific to the test concept and configuration, therefore is unique for each implementation. The calibration procedure shall be documented by each lab, with enough details to allow third party verification. Examples are given in Annex F.
· Annex F should be divided into subsections for each methodology. Annex F should contain high level calibration procedures.
· Agreed with this modification
Chair: there is a TP that will correct title.

And iii) In Clause 12.X.6.2: remove Note 1, and re-word note 2 to indicate RS-EPRE level in the table 7.1-1 is an option possible. Step 1 is agreed. 2 and 3 is methodology specific. Agreed: DL RS-ERPE level resulting in a MIMO Throughput of 70 %. In step3 the following is agreed “MIMO Throughput Sensitivity (MTS), i.e. minimum RS-EPRE level that results in a MIMO OTA throughput of at least 70% of the maximum throughput, shall be reported”.
Decision: revised in
	R4-134903
	MIMO Figure of Merit
	Nokia Corporation, Spirent Communications, Anite Telecoms Ltd, Motorola Mobility LLC
	Approval
	5


Discussion:

Bluetest: MTS value is/was the final metric. What is the MTS averaging for?
R&S: disagree with content

Decision: noted
	R4-135431
	TP to TR 37.977, section 12,Test Methodology
	Motorola Mobility LLC, Anite Telecoms ltd, Nokia, Intel
	Approval
	5


Discussion:
Chair: align to test plan structure
Vodafone: no need to define M. Why define N? what is that used for?  what is postprocessing method?
Decision: revised in
	R4-135273
	TP to 37.977 to add the test plan for the two-stage method
	Agilent Technologies
	Approval
	5


Discussion:

Chair: calibration to annex F
Vodafone: cannot support have two flavours for conducted and radiated.

Decision: revised in
	R4-135307
R4-135562
R4-135570
	TP to TR37.977: Reverberation Chamber Measurement Procedure
	Bluetest, Azimuth Systems, CTTC, Orange, KT, KTL, Huawei
	Approval
	5


Discussion:

Chair: remove reference to section 8.2 as only applies AnnexC. And agree to structure.
Decision: revised in
	R4-135380
	TP for TR 37.977, Section 12.x, Decomposition Method
	Rohde & Schwarz
	Approval
	5


Discussion:

Anite: not ready for this document. Channel model not motivated. Validity of linear addition of decomposition steps
Intel: the constellation depends on the antenna? Or should that be part of section 6?

Vodafone: agree with Anite.

Chair: waiting for ABCD discussion.

Decision: noted
13.
Conclusions: Way forward discussion

Agreement on

· harmonization WF

· averaging method

· test plan, not only structure, but test plan for ABCD compliant methods

· WF for RAN4#69

14.
Close of the meeting
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