Page 4
Draft prETS 300 ???: Month YYYY


TSG-RAN Working Group 4 (Radio) meeting #69
R4-136778
San Francisco, USA, 11–15 Nov, 2013

Agenda Item:
8.3
Source: 
Vodafone
Title: 
MIMO OTA RAN4#69 Ad-hoc Meeting Report
Document for:
Approval

LEGEND:

NOT HANDLED
‘RETURN TO’ DURING THE MEETING 

E-MAIL DISCUSSION
Approved LS OUT
Reminder
Approved
5min:
5 min discussion, no presentation time allowed
10min:
5 min executive summary and 5 min discussion

MEETING ARRANGEMENT:
12 Tue - Tuesday session (14:00(19:00):

















    

Cont7
1. (0)
Summary of outputs of previous meeting, expected output for this meeting and CTIA update

2. (5) Technical Report

3. (27) Channel model validation
9. (5) MIMO OTA test conditions and harmonization
4. (2) Absolute data throughput for MIMO OTA comparison

WF on Applicability section
Attendee list: Bluetest, Motorola Mobility, R&S, Spirent, Anite, Vodafone, ATR, CATR, Satimo, Nokia, Qualcom, Intel, Agilent, AT&T, Intertek, CTTC, ETS-Lindgren, Azimuth, Telecom Italia, Docomo, Qualcomm, Sony, Orange
13 Nov - Wednesday session (14:00(19:00): 
















           Cont7
5. (9) IL/IT comparison using Reference antennas
11. (5) Specific method based contributions

12. (8) MIMO OTA test procedure
Second round

13. Conclusions and WF
Attendee list: Bluetest, Motorola Mobility, R&S, Spirent, Anite, Vodafone, , Satimo,, Intel, Agilent, AT&T, Intertek, CTTC, ETS-Lindgren, Azimuth, Telecom Italia, Docomo, , Sony, Orange ATR [, CATR Nokia Qualcomm]

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

During last meeting, group agreed:
· Options for harmonization:
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 down selection or a selection of methods declaring them mandatory or recommended
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 that fulfils ABCD
· 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
· Agreed by group: WF for harmonization: work as in 3) during current WI, in parallel work as in 1) by RAN4#69. And if no harmonization as in 1) or agreement as in 3) is made by RAN4#69, it is recommended RAN Plenary follows option 2).
In consequence, expected baseline outcomes from this meeting:

· Applicability section

· Harmonization if possible: soft and hard harmonization

· Close the work item with applicability section and recommendations, and follow up work if needed
2.
TR

	R4-136755
	TR 37.977 v120
	Vodafone
	Approval
	5


Discussion:
Decision: approved in main session
	R4-135996
	New Reference Measurement Channel for 20MHz TD-LTE in MIMO OTA test
	CATR
	CR
	5


Discussion:
Nokia: is this different to what has been used in TR? Cannot support this now. Maybe look after WI is closed, and WID does not consider 36.101 changes.
Agilent: is this helpful?
CATR: this is different what is in the TR.

Nokia: align FDD and TDD as much as possible

Intel: in section 7.1 eNB settings we already have settings. We need to see results

R&S: conducted requirements?

CATR: No

Decision: Noted
	R4-135997
	New Reference Measurement Channel for 20MHz FDD LTE in MIMO OTA test
	CATR
	CR
	5


Discussion:
Decision: noted
	R4-136805
	TP to correct editorial errors in 37.977
	Agilent Technologies
	Approval
	5


Discussion:
Decision: Approved
	R4-136186
	TP to TR 37.977: Annex E editorial corrections
	Intel Corporation
	Approval
	5


Discussion:
Chair: the doc is for approval
Decision: Approved
3.
Channel model validation

3.1
Generic contributions

	R4-136845
	SCME Channel Model: Clarification on the spatio-temporal curves and their interpretation
	Anite Telecoms Ltd, Spirent Communications
	Discussion
	10


Discussion:
Azimuth: the 20 rays is an approximation, is it good? Differences in tput due to this?
Anite: there is a possibility of misinterpretation. All measurements in validation procedure were based on discrete.

Agilent: good to see the explanation

Spirent: this does not change anything done. This just clarifies what has been done.

Decision: noted
	R4-136859
	TP for updating Spatial Correlation and Temporal Correlation Plots for TR 37.977: Section 8.4.3, and 8.4.4
	Spirent Communications, Anite Telecoms Ltd
	Approval
	5


Discussion:
Decision: Approved
	R4-136187
	TP to TR 37.977: Update of reference spatial correlation curves
	Intel
	Approval
	5


Discussion:
Intel: the figures in the TP are not correct
Decision: revised in R4-137060
Discussion:
Agilent: we plan to clarify and capture the continuous laplacian PAS spatial correlation reference
Anite: we need to be avoid confusion on what reference curve is used

CTTC: support Agilent

Decision: Approved
	R4-136851
	TP for TR 37.977 on Single Cluster Channel Models
	Spirent Communications, Anite Telecoms Ltd
	Approval
	5


Discussion:
Docomo: support single cluster and XPR=0
CTTC: for RC and decomp were told to use different name from SCME

Bluetest: how you have re-structured the annex?

Spirent: it is not here, but shift in numbering

R&S: we do not easily how this new channel model can be approved, as similar as for decomp

Anite: single cluster is not a new concept

Agilent: we have independently looked at the impact of AoA dithering and confirmed the resulting spatial correlation statistics conform to the reference. In addition, there is only limited sensitivity of 0.025 to the choice of polarization phases compared to the 0.6 seen with the original model
Chair: channel models are in the TR for methods that fulfil ABCD, and not discussed in TR.

Vodafone: do not support

Decision: return to
	R4-136757
	TP to channel model - section 8
	Vodafone
	Approval
	5


Discussion:
CTTC/Agilent/R&S: can discuss offline

Decision: return to
	R4-136705
	TP to TR37.977: Annex C Clarifications
	Bluetest, Azimuth, CTTC, Orange
	Approval
	5


Discussion:
ETS: isotropic is not realistic environment. Model may be useful.
Bluetest: the tests done proved the channel model useful

Motorola M: annex C was agreed after long discussions. We cannot accept the change on realism

Orange: ABCD criteria is fulfilled and feedback from operators

Anite: reality change difficult. Suggest offline

Intel: is there any framework in which these channel models can be used

Bluetest: section 12 defines test plans and refer to annex C, and needs to clean up
Decision: revised in
	R4-136764
	TP to channel model - annex C
	Vodafone
	Approval
	5


Discussion:
CTTC: offline good
Chair: to be revised together with revision of R4-136705
Decision: noted
Chair: 9:00 offline in Cont7 Wed, Bluetest lead
	R4-136769
	Channel model selection proposal
	Vodafone
	Approval
	5


Discussion:
ETS: not necessarily object. You have chosen the hardest and easiest.
Intel: we would prefer shall statements. Do not object

Anite: does this mean no need for harmonization. Polarization discrimination says NIST model are not good.

AT&T: CTIA proposed to use Uma only in the same line based on ETS comments. LD on reverb.

R&S: be careful with using of ref antenna to make decision

Vodafone: we have all information to take decision. We don’t object to use Uma and maybe LD.
Chair: is macro ok for SCME

ATR: not ok, small cell important. But agree to use Uma, but if Umi is not removed
Chair: SCME Uma is agreed to be used between Uma and Umi
Bluestest: premature of this. UmaB was verified, not Uma

Intel: modified Uma was for the ref antennas testing

Bluetest: are we ok to tell Uma is to be chosen?

Intel: Was there an issue with real devices?

Bluetest: we have tested reference antennas only

AT&T: UmaB was only used for absolute throughput

Docomo: premature to downselect channel

Docomo support: Uma and Umi

Spirent: once we define requirements, we can define test points. Premature to downselect

Anite: support docomo

R&S: better to discuss this when we define requirements

Vodafone: we think if we choose now, we avoid double testing at requirement phase if there is requirement phase.

Decision: noted
3.2
Ergodicity discussion
	R4-136804
	Selecting polarization phases for SCME
	Agilent Technologies
	Information
	10


Discussion:
Spirent: is this correlation?
Agilent: this is geometric

Anite: how do you pick the seeds? What is the fast convergence? 

Agilent: take offline

Decision: noted
3.3
Applicability section - propagation aspects
	R4-136783
	Angular Spread control using Reverberation Chambers
	CTTC
	Discussion
	10


Discussion:
ETS: what happens with the statistics in the reverb? You cannot control directions
CTTC: cannot respond on the statistics. This show potential

Agilent: we don’t think the temporal aspects make any difference

Decision: noted
	R4-136792
	Polarization diversity in Reverberation Chambers
	CTTC
	Discussion
	10


Discussion:
CTTC: propose to include new data and revise for largely separated arrays.
Decision: revised in R4-137061
Discussion:
Intel: when you change sources, do you check isotropicity
CTTC: there is a change, but minor

Intel: we think this change will violate the isotropicity

CTTC: we use 4 sources

MM: the conclusions of this doc disagree with applicability table in offline. We request revision
CTTC: applicability table is not approved for the time being

Decision: noted
	R4-136697
	Reverberation Chamber XPR Distribution
	Bluetest AB
	Discussion
	10


Discussion:
ETS: what is the XPR used?
Bluetest: we call XPR as the ratio of VH at UE.

R&S: how repeatable is the propagation?

Bluetest: we make sure we have repeatable sequence.

Intel: COST co-chairs believe one measurement was not correct. Understanding of environment XPR is not correct

Chair: suggest offline

Decision: noted
	R4-136662
	DUT Polarization Discrimination in Revberation Chamber
	Azimuth Systems
	Discussion
	10


Discussion:
ETS: what happens if they are lambda/2?
Azimuth: agree that when they are uncorrelated we don’t see polarization, but if correlation changes we will see it.

MM: what you show correlation discrimination. If you have 4 phones with same corr, but different polarization, will you distinguish?

Azimuth: no, we will not.

Decision: noted
BREAK: 16:00 approx, for 20min
	R4-135809
	AAS radiated performance comparison between MIMO OTA test methodologies
	Motorola Mobility LLC, Intel, Aalborg University
	Discussion
	10


Discussion:
MM: request to revise to include missing data not ready by submission deadline
R&S: are the switches done manually?

MM: yes, we recognize real AAS will do it auto

R&S: how is the alg?

MM: we did it manually

Decision: revised in R4-137064
Discussion:
Sony: please comment on the different states being ranked differently
MM: we noticed that

Bluetest: ranking is misleading, they are within 1dB and maybe uncertaintity

R&S: what is lab E1? Adaptive curve was postprocessing?
MM: internal notation. It is postprocessing

Azimuth: the spread in RC and AC is the same
MM: spread similar, slopes are different

CTTC: for closely spaced antennas seems to confirm polarization is related to correlation
MM: correlation of less 0.01 is negligible

Bluetest: 10 to 00 seems low improvement. Absolute values between RC and AC are very close
MM: this is a proof of concept. In reality there may have higher number of states. Improvement could be larger

Decision: noted
	R4-136184
	MIMO AAS antenna design and analysis
	Intel, Motorola Mobility, Aalborg University
	Discussion
	10


Discussion:
Sony: a single 2D cut says that has same statistics and no need to have multiple cuts, but we can think of cases where this is not the case

Azimuth: in reverb you have directional channel. The AAU model is based on measurements in Aalborg, or theoretically derived?

Intel: it is a non-uniform description of power in space.

Decision: noted
	R4-136185
	MIMO AAS spatially filtered channel model simulations
	Intel, Motorola Mobility, Aalborg University
	Discussion
	10


Discussion:
Bluetest: what is the gain you see?
Intel: between 2 and 2.8dB, and Uma 1- 1.9dB

ETS: algorithm may have issues in a reverb where the test may make the alg to malfunction
Check revision to include remaining data
Decision: revised in R4-137059
Discussion:
R&S: are simulated patterns ok?
Intel: this is a proof of concept. Measured are better.

ETS: umi makes sense to be the best
Decision: noted
	R4-136778
	Active Antenna System (AAS) tests using a Reverberation Chamber
	CTTC
	Discussion
	10


Discussion:
MM: what has been changed in antenna to call it AAS? 
CTTC: it is deciding power adaptation.

MM: power control.

ETS: from fig2 seems isotropicity would suffer

CTTC: we think the performance is good

ETS: that means calibration

Intel: are there stirring elements? This does not present any AAS 
CTTC: yes

Nokia: this is not AAS
Orange: what is the intention of the discussion?

ETS: AAS will become available, and methods need to be able to test them.

Bluetest: we don’t have a definition of AAS. We have not validated AAS to take a decision.

Decision: noted
	R4-136788
	OTA Tests for Large-Form-Factor Devices in Reverberation Chambers
	CTTC, Bluetest, Azimuth
	Discussion
	10


Discussion:
CTTC: this doc is supported by NIST

R&S: it is said that this is MIMO, but only TRP for large devices. 
Decision: noted
WF discussion on the benchmark table. Motorola Mobility to summarize progress. Establish next steps.
3.4
Multi probe anechoic chamber based method

	R4-136802
	Analysis of reference antenna performance at different 2D cuts
	Agilent Technologies
	Information
	10


Discussion:
ETS: is it elevation a tilt?
Agilent: tilt

Azimuth: you get the same separation within 0.5dB?

Agilent: yes. 
R&S: what is the assumption on the tilt?

Intel: in the annex in the TR the angles are clarified. Can you check what has been done?
Agilent: will check

Decision: noted
	R4-136766
	TP onn multiple 2D cuts for 3D evaluation
	Vodafone
	Approval
	5


Discussion:
Intel: test condition instead of orientation
Spirent: what the sentence adds?

Vodafone: just clarifies

Agilent: is says may, we are OK.

Chair: revise with just the following “A list of orientations conditions is given in Annex E.”
Intel: propose to use test conditions instead

Decision: revised in R4-137063
Discussion:
Decision: 
3.5
Reverb based methods

	R4-136840
	On the implementation of correlation based model for MIMO OTA testing
	Intel Corporation
	Discussion
	10


Discussion:
Azimuth: questions have been answered
Chair: suggest to discuss offline, and come back with a summary

Azimuth: we can work on the answers but not for this meeting
Intel: Azimuth’s statement that the questions from R4-136840 have been addressed is incorrect. The Riga document R4-135378 was partially addressed by Azimuth and revised in R4-135728, which appears now as R4-136840.
Decision: noted
3.6
Other methods

	R4-136794
	Questions on the Decomposition Method
	Anite Telecoms Ltd, Motorola Mobility LLC, Intel C
	Discussion
	10


Discussion:
Decision: noted
	R4-136826
	Clarifications to the Decomposition Method
	Rohde & Schwarz
	Discussion
	10


Discussion:
Intel: we would like to treat revised version
Vodafone: we have some concerns with Q&A 1a)

Decision: revised in R4-137062
Discussion:
Intel: R&S confirmed “Intel: In summary, there isn't theoretical traceability in terms of capacity equations and there isn't antenna design traceability, since we can't relate decomposition radiated results to antenna design metrics”
R&S: correct. But this is not the scope of the work. Is that a requirement?
Spirent: simulations promised are still not available. This is not captured
Anite: this is a bottom up method. Endorsing this method with limited data is premature. More data needs to be presented for this bottom-up specific method
MM: concerns of the limitations of the method. Antennas are decoupled. AAS issues.

R&S: it would be good to have a proof of all these questions, but we don’t see that a need for the method to pass ABCD

Anite: other methods do not have a mathematical problem. This method shows some concerns that need to be answered.

R&S: Anite has any indication that the results are not inline?

Anite: mathematical concern indicates more data seems needed

R&S: cannot agree. Please point what data is missing

Anite: decomp method was proposed 1Q13. 

R&S: decomp was proposed in May 2012.

Sony: no firm mathematical basis, perhaps to add this to the benchmark table
Intel: we requested further information on the sampling of the PAS and effect on envelope correlation.
MM: channel model is not accepted and captured in our table

Vodafone: [Q&A]

Vodafone: response to question 1a) seems not sufficient and not solid since we have still concerns with the underlying rationale to make the average. If the average is an approximation of nonlinear effects we would like to understand what are the limitations, and under what conditions those will occur. Knowing this will help us understand the limitations, if any, and balance them against the benefits. Again without knowing the limitations, we are not ready to support this. 

R&S: Take the example of a preamp in the RF path of a spectrum analyser. The gain of the amplifier can be calibrated, and it will shift the signals by an appropriate amount. 

In the decomposition, we evaluate antenna MIMO efficiency by comparing the UE response with a wide variety of signals coming with arbitrary AOAs to the response in a non-faded conducted test (the so-called baseline test). And we evaluate the receiver MIMO efficiency by comparing (in conducted tests) the response to the temporal behaviour of the channel model with the baseline. Adding the two efficiencies and taking into account the baseline result again delivers the final decomposition answer. 

Since we see the antenna system being a linear system, we see no restrictions to this kind of operation, even with a nonlinear receiver. See also section 7, point 2, Agilent's question. 

Vodafone: Response in 1b) is not technical, and we understand that the question is similar to question 1a) 

R&S: Maybe the discussion in section 6, point 1, gives you the answer. 

Vodafone: 1d) this is the important aspect we need to understand, and remains unanswered as per my first bullet. Additionally baseband and antenna are not independent, and the relation is not strictly linear. In AAS this is even more the case 

R&S: See the discussion on AAS in section 6, point 5. 

Vodafone: Additionally, antenna correlate or decorrelate making the receiver (baseband) to be able to separate the streams or not. How we can be safe to say they are independent? 

R&S: I do not quite follow your question. Isn't it true that a high antenna correlation causes problems to the receiver, and a low correlation makes decoding easy? The various constellations of the radiated measurement are covering a large set of the correlations which the antenna system can exhibit. 

Vodafone: Related to the above, we see that in reality signals come from multiple directions and not from a single one. In decomposition method this is partly measured in conducted, isotropic, but not in radiated where in reality antennas apply some directional pattern to the received signals. It is claimed they are independent, but this is the step we are missing to understand. A proof of this will help 

R&S: Signals coming from multiple directions will combine at the receiver taking the antenna correlations and gain into account. Since we test many different directions, we are confident  that these effects are sufficiently covered. See also section 7, point 2. 

Vodafone: In any case even if that was true, or a reasonable approximation, if this method is to be compared against AC multiprobe we see problematic that for a given received power all incoming signals are weighted similarly in radiated test, and then added to the conducted test for a given received power. Nonetheless for us it seems this behaviour reassembles what RC is doing. This was why we understood initially this method should be comparable to RC+CE, and any comparison against AC is not possible due to the above. Having a different weighting of constellation may change our view, but this has not been discussed/proposed yet I understand 

R&S: It is not correct that a weighting has not been proposed. See for example section 5.1 of R4-110643. We are open to add such weighting but before being able to do so, there needs to be a specific goal: for example, line-of-sight in rural where the signals clearly are coming from the horizon. Here the weighting should cover the probability how to hold the UE with respect to the earth surface. 

Vodafone: On 4a, it is said some constellations are co others are cross polar. How that is decided? Does this mean some areas of incidence are not explored for all type of polarizations? If so is this a decision or a compromise in the method? If so, what are the limitations I need to be aware of if we apply this? 

R&S: We have done several studies on the constellation selection. If you remember, in the earlier versions (for example the round robin tests with USB modems) we did keep the angle difference between the two antennas constant and applied all four polarization conbinations to each angle. Now, with the 128 constellations, an even fraction is attributed to theta-theta, theta-phi, phi-theta and phi-phi polarizations, as indicated in the table of R4-1336811. One could do more permutations, for ecample four measurements at each geometrical point, but we have seen that not doing so still gives you reliable answers. You could state that the selection of 128 constellations is a compromise in order to keep the test time limited, and I would agree that this is similar to the selection of angular steps in SISO TRS testing. 

Vodafone: On 4b, it says you can measure AAS, but in 1d it is recognized some limitations may apply to cases where UE has AAS. Is this correct? 

R&S: Please see further discussion in section 6, point 5.

Decision: noted
	R4-136807
	Verification of Channel Model Realization in a Baseband Fading Simulator for MIMO OTA Testing
	Rohde & Schwarz
	Discussion
	5


Discussion:
Intel: why Doppler was provided? Why no temporal correlation?
R&S: we have it. No specific reason not to publish temp corr.

Decision: noted
	R4-136808
	TP for TR 37.977, Section 8.3.x, Decomposition Method
	Rohde & Schwarz
	Approval
	5


Discussion:
Intel: should not this be an annex C, instead of section 8?

R&S: agree

MM: this is the same situation as in Riga?

Chair: list of questions are now discussed, there may be progress

MM: concerns remain

Vodafone: are there refeernces to channel model not validated?
R&S: don’t think so

Vodaofne: table 4.4.5 describes tSCME

Spirent: this only applies to a unique method.and it is a validation procedure which is not used.

Chair: suggest to have agreement on channel model and its verification at same time to avoid inconsistencies

R&S: we ask the group what is the problem with the channel model. Seems all questions are around the concept of decomposition method

Intel: section 7 from offline ad-hoc with R&S we have technical concerns regarding the channel model
Spirent: they are a package with the methodology. Until the concept is clarified, then the channel model cannot be considered
R&S: suggest offline discussion
Elektrobit: what is the process to introduce new channel model not discussed by 3GPP. Will there be any LS?

R&S: no need to have LS if other groups are not affected. This is MIMO OTA and discussed in MIMO OTA
Elektrobit: disagree. This is 3GPP doc.

MM: are these channel models based on reality?

R&S: this is focusing on the temporal aspects. The spatial aspects are treated in a different step

Chair: the Q&A addresses the gap between the assumptions made in decomposition method, and on its validity

R&S: how these questions are a requirement to pass ABCD, like: RAN1 model, field test data, etc.

MM: because of A

Spirent: Suggest offline

R&S to lead offline discussion Thursday at 11:00

Decision: revised in
	R4-136809
	TP for TR 37.977, Section 8.4.x, Decomposition Method
	Rohde & Schwarz
	Approval
	5


Discussion:
Chair: to be merged with revision of R4-136808
Decision: noted
	R4-136813
	TP for TR 37.977, Annex C, Channel model for Decomposition Method
	Rohde & Schwarz
	Approval
	5


Discussion:
Chair: to be merged with revision of R4-136808
Decision: noted
Next agenda item is harmonization
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

	R4-136815
	TP for TR 37.977, Section 9.3.1, Absolute Data Throughput Framework clarifications
	Rohde & Schwarz
	Approval
	5


Discussion:
MM: clarify that this is not related to the channel model
Intel: this changes the vision of this framework

R&S: this may mean ADTF is not applicable to the decomposition method
MM: if we had a mathematical description of the decomposition, would this framework be applicable?

Chair: propose to approve this with condition that this only proves one step, and not all, nor the addition of them. For the method to fulfil ABCD, clarification of the addition of steps is required
MM disagrees

Spirent: premature

Intel: we want to note it

Decision: return to
	R4-136816
	TP for TR 37.977, Section 9.3.1.7.x, Decomposition Method
	Rohde & Schwarz
	Approval
	5


Discussion:
Decision:
5.
IL/IT comparison using Reference antennas

5.1
Generic

	R4-136699
	Conductive reference measurements and observations
	Intel Corporation
	Discussion
	10


Discussion:
Decision:
5.2
Multiprobe anechoic based method
5.3
Reverb based methods

	R4-136739
	Azimuth Phase 2 IL/IT Data Results
	Azimuth Systems
	Discussion
	10


Discussion:
Decision:
	R4-135985
	EMITE results on LTE MIMO OTA 2013 Round Robin tests - Stage 2 SD LD
	CTTC
	Discussion
	10


Discussion:
Decision:
	R4-136797
	TP to TR37.977: Test results of Reverberation Chamber methodologies - Long Delay Spread and Short Delay Spread Models
	CTTC, Azimuth Systems
	Approval
	5


Discussion:
Decision:
5.4
Other methods

	R4-136818
	TP for TR 37.977, Section 10.1.x, Decomposition Method
	Rohde & Schwarz
	Approval
	5


Discussion:
Decision:
	R4-136852
	Measurements for 2-stage method with CTIA Devices
	Qualcomm Incorporated
	Discussion
	late


Discussion:
Decision:
	R4-136793
	TP to TR37.977 Addition of conducted UMA test results for the two-stage method
	Agilent Technologies, CATR
	Approval
	5


Discussion:
Decision:
5.5
Phase 3 ILIT

	R4-135984
	MPS results on LTE MIMO OTA 2013 Round Robin tests - Stage 3
	CTTC, SP, Sony Mobile
	Discussion
	10


Discussion:
Decision:
	R4-136824
	Additional Synopsis Results for the Decomposition Method from CTIA's Phase 3 Measurement Campaign
	Rohde & Schwarz
	Discussion
	10


Discussion:
Decision:
6.
Simulations

7.
SNR discussion

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

8.1
Positioning

8.2
Elevation (3D evaluation)

9.
MIMO OTA test conditions and harmonization

	R4-136701
	AC and RC harmonization considerations
	Intel Corporation
	Discussion
	10


Discussion:
Azimuth: in ILIT RC showed separation good from bad. And also validated that there is well knowledge of the channel model
Bluetest: some info is not correct
CTTC: group has not agreed to the requisites from Intel

MM: there are other antennas on pol discrimination showing ranking does not work

Decision: noted
	R4-135974
	Harmonization between AC and RC for MIMO OTA testing
	NTT DOCOMO
	Discussion
	10


Discussion:
Vodafone: are you using TR settings? What are the DUTs?
Docomo: yes. eNB settings are different, MCS. DUTs are real DUT

Intel: Fig1 and 2 is this an average across 12 rotations?

Docomo: average

Sony: do you have field data for these devices?

Docomo: we don’t have that data

MM: you have your own criteria for GNB devices. 
Agilent: it is not clear how the differences in Fig 1 and 2 are calculated. Have you tested conducted test?

Docomo: no

Bluetest: it is the same device across methods

Sony: what band being used?

Docomo: band 1

Chair: double check the test conditions compared to TR

Anite: we are working with Docomo

Agilent: difficult to take conclusions if no conducted, and no antenna data and method not being evaluated (single cluster)

Anite: we are working on the answers on the channel model

CTTC: we had test with 2 of the 3 devices showing the same

Agilent: how you classified G and B devices? Was on the antenna knowledge?

Docomo: OTA performance tells you which is G and B

Decision: noted
	R4-136744
	Harmonization of RC+CE Method
	Azimuth Systems, Bluetest, CTTC
	Discussion
	10


Discussion:
Sony: 1.8dB is significant variation
CTTC: it is valid, but apply to all methods

AT&T: it shows harmonization

Bluletest: we show constant shift

Nokia: agree with Sony. Average in abs domain, why?

Azimuth: all was converted back to linear and then back to dBm

Vodafone: average of shift was across all antennas? Does this depend on the antenna/device in aprticular?

Azimuth: yes, single number for the 3 antennas.the offset is related to the model

MM: are you willing to test other antennas we have?

Azimuht: yes, ok to test them 

R&S: have you tested this for other chambers?
Azimuth: as long as they meet the validation procedure

Intel: have you checked the conducted discrepancies?
Azimuth: we used public data. Azimuth is not aware of discrepancies

Bluetest: discuss offline

Decision: noted
	R4-136833
	Text Proposal to TR37.977: Harmonization of RC+CE Method
	Azimuth Systems, Bluetest, CTTC
	Approval
	5


Discussion:
Sony: you are comparing 2D and 3D results?
Azimuth: yes

Sony: we don’t expect them to align

Azimuth: we make calibration

Vodafone: will this calibration be applicable to any other device?

MM: this contradicts our paper on polarization

Bluetest: we used data from section 10

CTTC: only taking G and B, and no use Nominal. The shift applied to the nominal is still close to other methods
Spirent: it is premature. What is the framework?
Bluetest: we don’t claim harmonization. But just use current data.

Intel: same comment on the conducted discrepancies. Some times larger than OTA spread.
Orange: do not understand the problem of putting this data

Chair: discuss offline

Decision: revised in
	R4-136795
	TP to TR37.977: AC and RC Harrmonization
	CTTC, Bluetest, Azimuth
	Approval
	5


Discussion:
Decision: withdrawn
10.
Measurement uncertainty

11.
Specific method based contributions

	R4-136811
	TP for TR 37.977, Section 6.3.1.4, Decomposition Method
	Rohde & Schwarz
	Approval
	5


Discussion:
Chair: Endorsed content, revised to add paragraph
Decision: revised in
	R4-136798
	UE antenna pattern measurement validation
	Agilent Technologies
	Information
	10


Discussion:
Nokia: RSRP and RSARP accuracies?
Agilent: accuracy is not set and we need to

Intel: is this what you are testing?

Agilent: yes

Vodafone: why median filter?

Agilent: this is work in progress, and maybe not needed

Intel: in point 2, if there is 40dB variation, will this have an impact?

Agilent: yes, 15dB is already a lot

Intel: 40dB is realistic

Decision: noted
	R4-136801
	Analysis of relative phase impact on two-stage results
	Agilent Technologies
	Discussion
	10


Discussion:
MM: the Satimo data is postprocesed data. 
Intel: good starting point

Satimo: why did you use R11? But measure is R35?

Agilent: we can check

Decision: noted
	R4-136799
	Impact of path isolation on radiated second stage
	Agilent Technologies
	Discussion
	10


Discussion:
Sony: which band?
Agilent: Band 13

Spirent: we think that there are other aspects inside the chamber that can impact the results in this contribution

Intel: good starting point. Can the fades be clipped, and will have impact?
Agilent: we are checking that

Nokia: which reference channel?16 or 64QAM
Agilent:  64QAM Umi

Decision: noted
	R4-136806
	TP to 37.977 to consolidate the definition of the second stage of the two-stage method
	Agilent Technologies
	Approval
	5


Discussion:
R&S: should you say test procedure
Intel: suggest to split section 6 to clarify this.

Spirent: needs to clearly indicate the differences between radiated and conducted

Chair: use “clause” instead of “section”, and split radiated and conducted

Decision: revised in
11.1
Multi-probe anechoic chamber method

11.2
Reverberation chamber methods

11.3
2-stage method

11.4
Decomposition method

12.
MIMO OTA test plan

	R4-136781
	TP to TR 37.977: MIMO Figure of Merit
	Intel Corporation, Nokia Corporation, Anite Telecoms Ltd, Motorola Mobility
	Approval
	5


Discussion:
Bluetest: this is different from section 5. Does this consider phantoms?
Nokia: for AC would be for different orientations

Intel: we need to have a single number

R&S: redundant to 5.2.1 terms are confusing. Wording should be revised

Nokia: no strong view on modifying 5.2.1. what we want to clñarify is what we do when we don’t reach 70% tput

Chair: proposal this is to be integrated in clause 5.2.1. 5.2.2 is removed as in R4-136765. Work on wording and when tput does not reach 70%.
Decision: return to
	R4-136765
	TP on averaging proposal
	Vodafone
	Approval
	5


Discussion:
Bluetest: we think is not ok.

R&S: you can also use 5.2.1

Spirent: looking at section 12, 5.2.1 is used

Decision: return to
	R4-136819
	TP for TR 37.977, Section 12.x, Decomposition Method
	Rohde & Schwarz
	Approval
	5


Discussion:
Decision:
	R4-135810
	TP to TR 37.977 section 12, Comparison of methodologies
	Motorola Mobility LLC
	Approval
	5


Discussion:
Decision:
	R4-136753
	TP to TR37.977: Benchmark Table
	Bluetest, Azimuth, CTTC
	Approval
	5


Discussion:
Decision:
	R4-136767
	MIMO OTA comparison table proposal
	Vodafone
	Approval
	5


Discussion:
Decision:
	R4-136803
	Simplified comparison of measurement methodologies
	Agilent Technologies
	Approval
	late


Discussion:
Decision:
	R4-136770
	DRAFT MIMO OTA SR
	Vodafone
	Approval
	late


Discussion:
Decision:
Applicability table discussions
Subagenda:

[1] 8:00:
Agree on the location of the section

[2] 8:05:
Discuss and agree upon scope: what kind of data goes inside or not

[3] 8:15:
Discuss table proposals, quickly, row by row. See what can be agreed inmediatly.

[4] 8:30:
Break – Discuss remaining “Channel Modelling aspects”

[5] 9:00:
Consolidate “Channel Modelling aspects”

[6] 9:20:
Break – Discuss “Other MIMO OTA attributes”

[7] 9:50:
Consolidate “Other MIMO OTA attributes”

[8] 10:10:
Break Discuss “Other considerations”

[9] 10:40:
Consolidate “Other considerations”

[10] 11:30: Agree on TP for TR and WF

[1] 8:00:
Agree on the location of the section

From R4-135792

…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 that fulfils ABCD.”

In consequence:
· Applicable section: 12
· Methods covered: only those that fulfil ABCD

[2]
8:05:
Discuss and agree upon scope: what kind of data goes inside or not

· Proposal 1: MM et al. Consider full capabilities of the methods

· Proposal 2: Bluetest et al. Consider only capabilities that have been validated

· Proposal 3: Alternative: Reflect what are the current conditions for each method, which have been also validated, and include full capabilities as additional information in the table. It can be within table or with notes. Apply flexibility: 
· OK to include flexibility that does not require new setup (PDP modifications)

· NOK to include flexibility that will require a new setup (single cluster, new antennas)
· If no agreement, start with brackets

Decision:
Proposal 3 in green is agreed
Bluetest: additional info can be in the notes.
Spirent: we need to be clear whether that flexibility is based on the TR, or flexibility that would require changes to the methodology/validation 

Anite: propose to capture the flexibility of new stups with footnotes

R&S: we should not capture that.

Anite: 3D channel models are supported, agree not validated.

Agilent: we can do both. We have learnt about future possibilities

[5]
9:00:
Consolidate “Channel Modelling aspects”

Tables: R4-135810
	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + CE
	Single Cluster
	Multi probe
	Decomposition method
	2 stage method cond.
	2 stage method rad.

	Channel Modelling aspects
	 
	 
	 
	 
	 
	 
	 

	2D/3D
	3D
	3D
	2D/3D1
	2D/3D1
	2D/3D1
	2D/3D1
	2D/3D1

	Ability to model directional distribution of angles of arrival
	no
	no
	yes
	yes
	no
	yes
	yes

	Channel model with controllable spatial characteristics
	no
	no
	yes
	yes
	no
	yes
	yes

	 
	Random2
	 
	Controllable
	Controllable
	Partly Controllable
	Controllable
	Controllable

	Angular spread
	
	Random2
	
	
	
	
	

	 
	
	 
	
	
	
	
	

	Power delay profile
	Exponential decay
	Controllable 
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable

	Doppler shift
	Limited
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable

	Supported channel models
	NIST
	Short Delay Spread,
	SCME Uma
	SCME Uma
	tSCME Uma
	SCME Uma
	SCME Uma

	
	
	Long Deay Spread
	SCME Umi
	SCME Umi
	tSCME Umi
	SCME Umi
	SCME Umi

	
	
	 
	 
	 
	NIST
	 
	 

	Controllable spatial characteristics of BS antennas
	FFS
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable

	 
	zero
	zero
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable

	XPR
	
	
	
	
	
	
	

	Acceptance status in industry5
	no
	no
	no
	3GPP, IEEE, COST, ITU
	no
	3GPP, IEEE, COST, ITU
	3GPP, IEEE, COST, ITU


Offline table from R4-135810_v9

	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + CE
	Single Cluster
	Multi probe
	Decomposition method
	2 stage method cond.
	2 stage method rad.

	Channel Modelling aspects
	 
	 
	 
	 
	 
	 
	 

	2D/3D
	3D
	3D
	2D/3D1
	2D/3D1
	2D/3D1
	2D/3D1
	2D/3D1

	Ability to model directional distribution of angles of arrival
	no
	no
	yes
	yes
	no
	yes
	yes

	Channel model with controllable spatial characteristics
	no
	no
	yes
	yes
	no
	yes
	yes

	 
	Random2
	
	Controllable
	Controllable
	Partly Controllable
	Controllable
	Controllable

	Angular spread
	
	Random2
	
	
	
	
	

	 
	
	
	
	
	
	
	

	Power delay profile
	Exponential decay
	Controllable 
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable

	Doppler shift
	Limited
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable

	Supported channel models described in the section 8 and annex C
	NIST
	Short Delay Spread,
	[SCSCME Uma
	SCME Uma
	[tSCME Uma
	SCME Uma
	SCME Uma

	
	
	Long Deay Spread
	SCSCME Umi]
	SCME Umi
	tSCME Umi]
	SCME Umi
	SCME Umi

	Controllable spatial characteristics of BS antennas
	FFS
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable

	 
	zero
	zero
	Controllable
	Controllable
	Controllable
	Controllable
	Controllable

	XPR
	
	
	
	
	
	
	

	Acceptance status of the channel model in  the industry5
	no
	no
	no
	3GPP, IEEE, COST, ITU
	no
	3GPP, IEEE, COST, ITU
	3GPP, IEEE, COST, ITU


R4-136767

	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + CE
	Multi probe
	2 stage method rad.

	Channel Modelling aspects
	  

	2D/3D
	3D
	3D
	2D/3D1
	2D/3D1

	Ability to model directional distribution of angles of arrival
	no
	no
	yes
	yes

	Channel model with controllable spatial characteristics
	no
	no
	yes
	yes

	Angular spread
	Random2
	Random2
	Controllable
	Controllable

	Power delay profile
	Exponential decay
	Controllable 
	Controllable
	Controllable

	Doppler shift
	Limited
	Controllable
	Controllable
	Controllable

	Supported channel models
	NIST
	Short Delay Spread
Long Deay Spread
	SCME Uma
SCME Umi
	SCME Uma
SCME Umi

	Controllable spatial characteristics of BS antennas
	FFS
	Controllable
	Controllable
	Controllable

	XPR
	zero
	zero
	Controllable
	Controllable

	Acceptance status in industry5
	no
	no
	3GPP, IEEE, COST, ITU
	3GPP, IEEE, COST, ITU


R4-136753

	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + Channel Emulator
	Multiprobe
	2 stage method radiated

	Channel Modelling aspects
	 
	 
	 
	 

	2D/3D; dimension over which the signals simultaneously arrive at the DUT location
	3D
	3D
	2D
	2D

	 
	Uniform1
	 
	Fixed value
	Fixed Value

	Angular spread
	
	Uniform1
	
	

	 
	
	 
	
	

	Power delay profile
	Exponential decay
	Cluster Profile
	Cluster Profile
	Cluster Profile

	Doppler shift
	1Km/hr
	30 Km/hr
	30 Km/hr
	30 Km/Hr

	Supported channel models
	NIST
	Short Delay Spread,
	SCME Uma
	SCME Uma

	
	
	Long Delay Spread
	SCME Umi
	SCME Umi

	BS antennas
	Uncorrelated
	Emulated4
	Emulated4
	Emulated4

	 
	zero
	zero
	0.83 dB for SCME UMi
	0.83 dB for SCME UMi

	XPR; ratio of average power in the V vs H plane at the DUT location
	
	
	8.13 dB for SCME UMa 
	8.13 dB for SCME UMa


Proposal agreed
	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + CE
	Multi probe
	2 stage method rad.

	Channel Modelling aspects
	  

	2D/3D

dimension over which the signals simultaneously arrive at the DUT location
	3D
	3D
	2D [1]
	2D [1]

	Directional distribution of angles of arrival
	Random
	Random
	Selected as defined by SCME channel model in Clause 8
	Selected as defined by SCME channel model in Clause 8

	Channel model with controllable spatial characteristics
	no
	no
	Yes2
	Yes2

	Angular spread
	Statistically isotropic
	Statistically isotropic
	Selected as defined by SCME channel model in Clause 8
	Selected as defined by SCME channel model in Clause 8

	Ability to control angular spread
	no
	no
	Yes2
	Yes2

	Power delay profile
	Exponential decay
	Selected as defined by channel model in Annex C
	Selected as defined by SCME channel model in Clause 8
	Selected as defined by SCME channel model in Clause 8

	Ability to control power delay profile
	Partly controllable2,3
	Yes2
	Yes2
	Yes2

	UE speed
	Approximately 1Km/h
	30Km/h
	30Km/h
	30Km/h

	Ability to control UE speed
	No
	Yes2
	Yes2
	Yes2

	Supported channel models
	NIST
	Short Delay Spread
Long Deay Spread
	SCME Uma
SCME Umi
	SCME Uma
SCME Umi

	BS antenna configuration
	Uncorrelated
	Selected as defined in Clause 8.5
	Selected as defined in Clause 8.5
	Selected as defined Clause 8.5

	Ability to control BS antenna configuration
	No
	Yes2
	Yes2
	Yes2

	XPR (defined in Clause 8.2)
	N/A
	N/A
	9dB
	9dB

	V/H ratio
	0dB on average
	0dB on average
	0.83 dB for SCME UMi

8.13 dB for SCME UMa
	0.83 dB for SCME UMi

8.13 dB for SCME UMa

	Ability to control XPR and V/H
	No
	No
	Yes2
	Yes2


[Note 1: 3D is valid if 3D channel model is used. It will require additional setup]
Note 2: requires validation
Note 3: PDP modification will require new loading of chamber
Intel: would like to propose UE direction of travel

Nokia: we thought notes were to add flexibility

Anite: 
[7]
9:50:
Consolidate “Other MIMO OTA attributes”
R4-135810 and R4-135810_v9
	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + CE
	Single Cluster
	Multi probe
	Decomposition method
	2 stage method cond.
	2 stage method rad.

	Other MIMO OTA attributes
	 
	 
	 
	 
	 
	 
	 

	Ability to control noise and/or interference
	 
	 
	Limited – Yes
	 
	 
	Yes
	Yes

	direction
	No
	No
	
	Yes
	Yes
	
	

	SIR control3
	yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	DUT size constraints
	Depends on chamber size
	Depends on chamber size
	 
	 
	Depends on chamber size (SISO chamber quiet zone)
	Depends on chamber size (SISO chamber quiet zone)
	Depends on chamber size (SISO chamber quiet zone)

	
	
	
	Depends on chamber size, and number of antenna probes
	Depends on chamber size, and number of antenna probes
	
	
	


R4-136767

	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + CE
	Multi probe
	2 stage method rad.

	Other MIMO OTA attributes
	

	Ability to control noise and/or interference direction
	No
	No
	Yes
	Yes

	SIR control3
	yes
	Yes
	Yes
	Yes

	DUT size constraints
	Depends on chamber size
	Depends on chamber size
	Depends on chamber size, and number of antenna probes
	Depends on chamber size (SISO chamber quiet zone)


R4-136753

	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + Channel Emulator
	Multiprobe
	2 stage method radiated

	Other MIMO OTA attributes
	 
	 
	 
	 

	DUT size constraints
	Depends on chamber size7
	Depends on chamber size7
	
	Depends on chamber size (SISO chamber quiet zone)

	
	
	
	Depends on chamber size, chamber reflectivity, number of antenna probes and number of channel emulator output ports
	


Proposal agreed
	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + CE
	Multi probe
	2 stage method rad.

	MIMO OTA attributes not yet tested
	

	Ability to control noise and  interference direction
	Limited4
	Limited4
	Yes2
	Yes2

	DUT size constraints
	Depends on chamber size5 and stirrer size
	Depends on chamber size5 and stirrer size
	Depends on chamber size5, and number of active antenna probes and channel emulator ports to fit required active antenna probes
	Depends on chamber size5 (SISO chamber quiet zone)


Note 4: Feasibility study under progress

Note 5: the chamber size depends on the size of the UE and the frequency of the test
Anite: we think “channel emulator to fit required active antenna probes” is redundant. 

Chair: does redundant info for Anite prevents this to be approved?

Anite: it does not prevent from being approved. But prefer to be in the note.

R&S: proposal to remove this table

[9]
10:40:
Consolidate “Other considerations”

R4-135810
	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + CE
	Single Cluster
	Multi probe
	Decomposition method
	2 stage method cond.
	2 stage method rad.

	Other Considerations
	 
	 
	 
	 
	 
	 
	 

	Requires non-intrusive test mode for antenna pattern measurement
	No
	No
	No
	No
	No
	Yes
	Yes

	DUT antenna polarization discrimination
	No
	No
	Yes
	Yes
	Yes, constellations give detailed information
	Yes
	Yes

	AAS performance discrimination
	No
	No
	Yes
	Yes
	Yes
	No
	No

	Ability to measure the impact of radiated self-interference
	yes
	yes
	yes
	yes
	yes
	 
	yes

	
	
	
	
	
	
	 
	

	
	
	
	
	
	
	no
	

	
	
	
	
	
	
	 
	

	FoM spatial resolution
	Statistically isotropic
	Statistically isotropic
	3D
	3D
	3D
	3D
	3D

	
	
	
	
	
	constellations give detailed information
	
	

	Measurement Uncertainty4
	± 2.3dB
	± 2.3dB
	± 2.3dB
	± 2.3dB
	± 2.3dB
	± 2.3dB
	± 2.3dB


5810_v9
	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + CE
	Single Cluster
	Multi probe
	Decomposition method
	2 stage method cond.
	2 stage method rad.

	Other Considerations
	 
	 
	 
	 
	 
	 
	 

	Requires non-intrusive test mode for antenna pattern measurement
	No
	No
	No
	No
	No
	Yes
	Yes

	DUT antenna polarization discrimination8
	No
	No
	Yes
	Yes
	Yes, constellations give detailed information
	Yes
	Yes

	DUT Antenna radiation pattern adaptation, performance discrimination
	Feasibility study not yet performed
	Feasibility study not yet performed
	Feasibility study not yet performed
	Yes9
	Feasibility study not yet performed
	Feasibility study not yet performed10
	Feasibility study not yet performed10

	Ability to measure the impact of radiated self-interference
	yes
	yes
	yes
	yes
	yes
	 
	yes

	
	
	
	
	
	
	 
	

	
	
	
	
	
	
	no
	

	
	
	
	
	
	
	 
	

	FoM spatial resolution
	Statistically isotropic
	Statistically isotropic
	3D
	3D
	3D
	3D
	3D

	
	
	
	
	
	constellations give detailed information
	
	

	Measurement Uncertainty4
	± 2.3dB
	± 2.3dB
	± 2.3dB
	± 2.3dB
	± 2.3dB
	± 2.3dB
	± 2.3dB

	Fulfil ABCD criteria6
	Yes
	Yes
	No
	Yes
	No
	No7
	Yes


R4-136767
	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + CE
	Multi probe
	2 stage method rad.

	Other Considerations
	

	Requires non-intrusive test mode for DUT antenna pattern measurement
	No
	No
	No
	Yes

	DUT antenna polarization discrimination
	No
	No
	Yes
	Yes

	AAS performance discrimination
	No
	No
	Yes
	No

	Ability to measure the impact of radiated self-interference
	yes
	yes
	yes
	yes

	FoM spatial resolution
	Statistically isotropic
	Statistically isotropic
	3D
	3D

	
	
	
	
	

	Measurement Uncertainty4
	± 2.3dB
	± 2.3dB
	± 2.3dB
	± 2.3dB


R4-136753

	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + Channel Emulator
	Multiprobe
	2 stage method radiated

	Other Considerations
	 
	 
	 
	 

	Requires non-intrusive test mode for antenna pattern measurement
	No
	No
	No
	Yes

	Ability to measure the impact of radiated self-interference
	yes
	yes
	yes
	yes

	FoM Throughput; ability to differentiate good antenna from bad antenna
	Yes
	Yes
	Yes
	yes

	Dimension over which FoM Throughput is evaluated
	3D
	3D
	2D
	2D

	Spatial resolution
	Statistically isotropic
	Statistically isotropic
	2D
	2D

	Measurement Uncertainty2
	± 2.3dB
	± 2.3dB
	± 2.3dB
	± 2.3dB

	UE specific support
	NO
	NO
	NO
	YES3

	Test setup required for MIMO measurements
	OTA SISO Chamber5
	OTA SISO Chamber5
	OTA MIMO Chamber
	OTA SISO Chamber

	
	
	Channel Emulator
	Channel Emulator
	Channel Emulator

	Number of Subframe samples required per measurement
	20
	50
	20
	 

	Number of Device Position Measurements required for FoM average Throughput 
	1
	1
	12
	1

	Cost of Test System
	 
	 
	 
	 

	Test Time6
	20 – 30 minutes
	20 – 30 minutes
	 
	 


Proposal agreed
	Attribute
	Reverberation Chamber
	Anechoic Chamber
	Multi-stage methods

	
	RC
	RC + CE
	Multi probe
	2 stage method rad.

	Other Considerations
	

	Non-intrusive test mode for DUT antenna pattern measurement
	Not required
	Not required
	Not required
	Required

	Ability to distinguish performance based on device orientation relative to the field
	No
	No
	Yes
	Yes

	Major equipment elements for MIMO OTA test setup (all need MIMO BS emulator)
	MIMO capable reverberation chamber
	MIMO capable reverberation chamber

and channel emulator
	MIMO capable anechoic chamber to fit antenna probes and channel emulator
	SISO anechoic chamber with additional antenna and channel emulator

	Number of channel emulator ports7
	NA
	4
	166
	2

	[Backward compatibility with 2G/3G/LTE OTA measurements]
	
	
	
	

	DUT antenna polarization discrimination8
	No
	No
	Yes
	Yes

	DUT Antenna radiation pattern adaptation, performance discrimination
	Feasibility study not yet performed
	Feasibility study not yet performed
	Yes9
	Feasibility study not yet performed10

	[Test time]
	
	
	
	


Note 6: Minimum setup configuration as per table 6.3.1.1-1
Note 7: Configuration reflects what has been tested. Optimization may be possible
Note 8: Assuming that correlation, gain imbalance, total efficiency are equivalent among DUT, purely isolating antennas polarization
Note 9: Based on preliminary feasibility study
Note 10: It will require DUT feedback mechanism
Orange: Test time complexity and cost are missing. It is important.
Chair: cost is important but it is transient and difficult to quantify. This should be inferred from the list of equipement associated to each methodology

R&S: some rows are extending beyond the WI activities, and needs to be indicated

Spirent: already added that information that in the table

R&S: here this is not related to DUT size. This is just a list whether depends on the DUT size or not

R&S: propose to consider CA. we should capture this is needed.

Bluetest: support R&S

Chair: what is incorrect with” Ability to distinguish performance based on device orientation relative to the field”

Bluetest: prefer:  “Performance dependence on device orientation relative to the field”

Agilent: that is an attribute of the device not the test method
13.
Conclusions: Way forward discussion

Outcomes:
· Applicability section

· Harmonization if possible: soft and hard harmonization

· Close the work item with applicability section and recommendations, and follow up work if needed
14.
Close of the meeting
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