Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #67
R4-132701
Fukuoka, Japan, 20 – 24 May 2013
Agenda Item:
7.4
Source: 
Vodafone
Title: 
MIMO OTA Ad-hoc Meeting minutes
Document for:
Approval

LEGEND:

NOT HANDLED
‘RETURN TO’ DURING THE MEETING 

E-MAIL DISCUSSION
Approved LS OUT
Reminder
Approved
5min presentation

15 min discussion

20 min total presentation

MEETING ARRANGEMENT:
21 May - Tuesday session (14:00(20:00):

















    Penthouse
1. Summary of outputs of previous meeting, expected output for this meeting and CTIA update
2. (1) Technical Report

3. (6) Channel model validation
4. (2) Absolute data throughput for MIMO OTA comparison
5. (5+ 1late) IL/IT comparison using Reference antennas

6. (0) Simulations

7. (2) SNR discussion

Attendee list: Agilent, Bluetest, Azimuth, Emite, Motorola Mobility, Intel, Qualcomm, R&S, Docomo, Orange, Ericsson, ZTE, Sony, Nokia, Spirent, Satimo, Anite, ETS-Lindgren, Vodafone
22 May - Wednesday session (14:00(20:00): 
















    Penthouse
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11. (3) Specific method based contributions

12. (1+1late) Conclusions: WF discussion
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1.
Summary of outputs of previous meeting, expected output for this meeting and CTIA update

Progress in previous meeting:
· Agreed WF towards completion
· Agreed isotropic channel models in annex for further evaluation

· Agreed LS to RAN1

Expected outputs for this meeting
· Geometric vs correlation clarified
· Correlation approach for Abs tput framework discussed and decision taken
· Link level details for 3D channel models discussed and clarified. RAN1 discussions update. More measurement campaign references missing
· Discussion on ABCD in Way Forward to completion

· Discussion on channel model validation and check

· Discussion on Absolute Tput framework check

· Discussion on IL/IT consistency and decision/check
· We need excel files, and someone compiling results
· Discussion on uncertainty and check
· SR discussion:

· Assessment of the progress/completion level to be reported

· If above not 100%, assessment of estimated amount of time to resolve open issues for completion

· Already agreed SIR and other TM to be considered for second analysis phase. Discuss how this can be implemented in 3GPP:

· Option A) WI must consider SIR and other TM

· Option B) SIR to be considered in a new WI together with other TM. WI for MIMO OTA enhancements like test conditions.
2.
TR

	R4-132685
	MIMO OTA TR 37.977 060
	Vodafone
	 Approval


Discussion:
Decision: agreed in main session
3.
Channel model validation

3.1
Generic contributions

3.2
Geometric vs Correlation based channel model

	R4-132879
	TP for addition of correlation-based absolute throughput measurement
	Agilent Technologies
	 Approval


Discussion:

Nokia: has the group agreed to use the correlation based model?
Agilent: it is an implementation. The way it will be shown is through absolute tput framework

Motorola: would like to see how correlation is defined.
Intel: we see some differences in results

Agilent: 2876 shows results for this
Decision: return to
3.3
BS antenna array settings

3.4
3D channel models

	R4-132838
	Link-level LTE simulations using CTIA reference antennas
	Azimuth Systems
	 Discussion


Discussion:

Spirent: section 4 did you orient the reference antennas in accordance with the CTIA IL/IT Test Plan?
Azimuth: Yes.

Nokia: do you think 1000 subframes is enough?

Azimuth: would like to do more, but did not seem many variations, but would be good to do more 3D points.

Intel: surprised to see that graphs look like presented with only 1000 subframes. Reason for dut not reaching max tpiut?
Azimuth: some orientations are showing this performance under some 3D position

Motorola: we already saw that for ceratin orientations of the DUT have different correlation and different power branch ratio

Decision: Noted
3.5
Anechoic based methods

	R4-132270
	TP for TR 37.977 on the Channel Model Temporal Correlation Reference Results
	Intel Corporation, Anite Telecoms Ltd.
	 Approval


Discussion:

Bluetest: does this mean that what we compared needs to be revised?
Intel: figures in the TR were mistaken

Chair: are the results similar to 125719?

Intel: the results are simulated, 5719 are theoretical values

Chair: revised with theoretical values from 5719
Decision: revised in R4-133001
	R4-133001
	TP for TR 37.977 on the Channel Model Temporal Correlation Reference Results
	Intel Corporation, Anite Telecoms Ltd.
	 Approval


Chair: problem with axis title.
Agilent: we had some comments. Will provide them in the reflector this week.
Revised in R4-13XXXX 

Decision: content approved with no presentation
	R4-132876
	Channel model validation results for the two-stage method
	Agilent Technologies
	 Discussion


Discussion:

Intel: temporal correlation figures are not the same. Doppler is the same regardless of the rotation, and hence a different channel model
Agilent: but IL/IT results are not different

Azimuth: MIMO is still depending on the orientation. True that the factor of Doppler is different.

Intel: this shows that correlation and geometric implementation are not similar

Spirent: why is 3 km/hr a faster test than 30 km/hr? It would be other way around

Agilent: 3 km/hr used due to limitation on VNA speed.

Chair: discuss offline on the temporal correlation /Doppler aspects
Decision: Noted
	R4-132271
	TP for TR 37.977 on the Channel Model Validation Results
	Intel Corporation, Anite Telecoms Ltd.
	 Approval


Discussion:

Chair: add freq B13 in Figure 8.4.3-1

Bluetest: why to include these results while we haven’t set the limits to be fulfilled. XPR deviation may be understood that 1dB of deviation is accepted, risk of misinterpretation.

Intel: agree that results are results, uncertainty discussion comes later. 

Chair: this is a reproduction of channel models. Discussion on uncertainty or tolerances are FFS
Chair: where opnly 1 lab in XPR results?

Spirent: data for XPR for different lab was not presented because it was for single cluster, it needs to be added later.

Chair: check consistency of format across labs. Add scope for section 8.4. add freq B13 in Figure 8.4.3-1. Add XPR is missing for 1 of the labs
Decision:revised in R4-133000
Discussion

Chair will correct target instead of “TBA” for channel emulator B. Will correct “TBA” to “to be added”
Decision: approved
	R4-132858
	TP for TR 37.977 on Single Cluster Channel Models
	Spirent Communications, Anite Telecoms Ltd
	 Approval


Discussion:

Bluetest: using these channel models will give a different result on the validation procedures. We should provide a verification procedure.
Spirent: this needs to be made in the same TP?

Bluetest: not the same but at the same time

Spirent: Until the structure change is agreed that there is also no place to put the validation procedure. This could happen as a future TP or CR with the assumption that this would be clearly blank in the new structure.

Emite: we should work on the verification as well as we did with other test conditions.

Chair: what is the intention to bring this in the last meeting? Should we work on those or for information? Risk of delaying the work
Spirent: intention is not to divert the work. It can be useful for future work

Anite: propose to postpone the agreement to discussion on WF.

Docomo: we support this channel model. Would like to discuss parameters.

Decision: return
3.6
Reverb based methods

3.7
Other methods

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

4.2
Anechoic based methods – Results
	R4-132091
	Update Results on Absolute Data Throughput Framework
	Motorola Mobility, Anite, Satimo
	 Discussion


Discussion:

Decision: revised in 2906
2906

Discussion:

Bluetest: same spread as our results with NIST and 16QAM. No results for UMa for bad antenna. Why not 64QAM?

Motorola: the measurement was not stable and decided not to publish. We did not use UMa modified. Not had time for 64QAM.

R&S: why tput exceeds 100% tput?
Motorola: excel artifact

Emite: we should compare with 64QAM.
Agilent: mismatching issue? Large Umi and Uma difference of 8dB?
Motorola: in this case there is no mismatching.  Need to check contributions on the Uma and Umi difference.

Bluetest: we see 4dB difference between Uma and Umi for the good ref antenna in R4-132107
Motorola: These results are based on SCME Uma without 15 degrees subtraction in the AoD, the 4dB difference Bluetest is citing occurs only when the modified SCME Uma is used.
Decision: noted
	R4-132253
	TP to TR 37.977, proof of concept on Absolute Data Throughput Framework
	Motorola Mobility, Anite, Satimo
	 Approval


Discussion:

Decision: revise 132907
Bluetest: why we add data for 16QAM if data for 64QAM is not presented? And no bad and nominal results either?
Motorola: the goal of the contribution is that this can be done, 16QAM is an example. A proof of concept. 

Nokia: current TR says 16QAM is considered, and 64QAM is optional

Emite: curve is not complete. Nominal antenna is missing

Motorola: by definition proof of concept is done with sub-set of relevant configuration measurements. Mesauring all possible configurations won’t configure proof-of-concept

Agilent: ok to proposal as good proof of concept
Bluetest: approving this means that abs tput pre-requisite is fulfilled for the multiprobe, or that is possible to do?
Chair: revise with removing reference to tdoc, put relevant content from tables, UE specific measurement clarification, correct artifact
Decision revised in R4-132999
Content is endorsed. Track change is missing.
Revised in R4-13XXXX
4.3
Reverb based methods – Results

5.
IL/IT comparison using Reference antennas

5.1
Generic

	R4-132784
	Averaging of throughput curves
	ROHDE & SCHWARZ
	 Discussion


Discussion:

Emite: we are using option 1. We think an agreement on this be made.
Azimuth: only useful when we have truncated data

Satimo uses zero padding (Figure 3)
Intel uses zero padding

R&S: using zeropadding is the simplest and uncertainty can be computed

Chair: how many samples and how is the average calculated should be considered in uncertaninty analysis. A decision on how average is made needs to be taken.

Chair: from discussion group agrees to use zero padding as described in document to minimize uncertaninty. This is related to the IL/IT campaign
Decision: noted
	R4-132714
	Proposal for field testing and lab testing with real devices
	Vodafone
	 


Late contribution
Discussion:

Decision: withdrawn
5.2
Anechoic based methods
	R4-132275
	CTIA Inter-Lab/Inter-Technique Test Campaign Report: Band XIII and Band VII Results
	Intel Corporation
	 Discussion


Discussion:

Agilent: In Satimo’s contribution between G and N we have seen 3.5dB difference. For Intels in Figure 6 is 1dB, explanation?
Intel: not clear reason
Agilent: could this be done due to noise of system?

Intel: we reduced noise of the system. Will study the noise effect further. We will study why Good has become worse compared to Satimo’s
Chair: files attached are wrong. No results to Band 7 in the report.

Revise to update data and correct reference to Band 7 to unexistent results.

Decision: revised in R4-133008
R4-133008
Emite: the device being used is not the HTC device provided by CTIA

Intel: true. The device from CTIA was not working and we used the same model and brand device for our testing
Decision: noted
	R4-132107
	Preliminary Results for the IL/IT testing effort
	SATIMO Industries, Anite Telecoms Ltd
	 Discussion


Discussion:

Bluetest: ref 4 and 5 use uncorrelated antennas, and therefore channel model validation cannot be used. Do not agree with conclusion in bullet 4 because as it uses 16QAM.
Satimo: we used correlated BS antennas. 

Bluetest: we did not verify correlation of BS antennas

R&S: careful with range in y axis, there are changes along doc.
Azimuth: suggest to measure the correlation for a given point in space for the same signal transmitted by one antenna at a time.

Chair: to clarify whether making changes on BS correlation makes a change on channel model verification claimed in Section 6.

Anite: the only effect is in XPR, but the verification was using correlated antennas

Spirent: validation data was presented using correlated BS, no need to revise.

Decision: noted
5.3
Reverb based methods

	R4-132164
	Initial Results from Bluetest Inter-Lab/Inter-Technique OTA Performance Comparison Testing
	Bluetest AB
	 Discussion


Discussion:

Motorola: antenna efficiency implemented not considering gain imbalance. Is this insentitive to gain imbalance? Figures are 5 and 9 dB (Uma) shifted consistently compared to Intel and Satimo’s. How can an operator understand the different performances for the same device under different tests methods?
Bluetest: we made this simplification, but gain imbalance should be considered, however we expect small difference for this contribution. On the shift, two different test conditions, we need to decide criteria to select test condition
Nokia: did you try the conducted measurement using 2D SCME Umi/Uma? It is in the TR.
Bluetest: we want to try but may not have time.
Emite: branch imbalance is captured in the reverb. 
Motorola: how can then results in Fig 10 converge so well? Fig9/10 why converge is better across chambers than across measurements for same chamber.

Bluetest: gain imbalance between the antennas is close to negligible in this case. Fig9/10 results are equally close within uncertainty

Motorola: disagree the fig 9 “nominal” antenna at 31Mbps difference is 1dB, while Fig 10 is one less than .1dB. Besides MU is yet to be defined

Azimuth: this is isotropic based on NIST. When we see UMa/i the offset will be small.
Decision: noted
	R4-132194
	Preliminary results on LTE MIMO OTA Round Robin Tests
	CTTC, EMITE
	 Discussion


Discussion:

Intel: variations in fig 6 make difficulties to distinguish good and bad device
Emite: there is a consistent delta for the 3 points across devices. Agree that the proposal on how to use this 

Emite: only intention is to show how shift can be used for a evaluation of MIMO under different test methodologies.
Anite: could you propose to apply this to other methods?

Emite: yes but we need to have a real device

Chair: suggest to repeat measurements for this as few samples. And also to address the averaging effect as per R&S suggestion and agreements

Decision: noted
	R4 – 13XXXX
	Preliminary ABCD and IL/IT assessment
	Vodafone
	


IL/IT results evaluation
Discussion:

NIST analysis
Chair: Emite results are preliminary. Seconda chamber for Bluetests results will be included

Umi analysis
Agilent: will check the differences as they may be due to mismatch issue

Intel: the good reference antenna difference may be due to noise level

Anite: this is 2dB and uncertainty level for other OTA tests is above 2dB

Satimo: slope of the curves are ok

Bluetest: noise level for Intel results needs to be investigated

Agilent: believe we need to move the data based on the difference of conducted test.

Bluetest and Emite support
Spirent: If anything, the 4dB difference in the conducted sensitivity test data is suspect. The only way to correct for this is to take the devices that were used and measure them at the same lab with the same equipment.
UmaB analysis
Anite: differences are within uncertainty level
Umi (SA) vs NIST (BT) analysis
Chair: results align within 3 dB constant difference and ability to distinguish is the same in relative levels.

Emite: for some companies this is expected

UmaB Umi for Intel analysis
Intel: 

UmaB vs Umi analysis
Chair: though N and B are the same, mismatchin may be the cause G does not and N and B are just coincidences

Intel: we found issue with HTC device with condutcted and no fading components. In the meantime used our similar HTC phone we run the test with it. The unstable UE was circulated to next labs.
Decision: Ask for tdoc (R4-133094)
6.
Simulations

7.
SNR discussion

	R4-132878
	The impact of omni-directional noise vs. independent noise per receiver
	Agilent Technologies
	 Discussion


Discussion:

R&S: correlation of UE antennas?
Agilent: yes.
Agilent: our results need to be corrected with this, and results should align to other’s implementations

Decision: noted
	R4-132276
	SIR Control Methodology and Results
	Intel Corporation
	 Discussion


Discussion:

Vodafone: how to understand the less spread between G and N for Uma compared to Umi? Should not be larger given the higher correlation of the scenario?
Intel: in Uma the scenario is already high correlated that no matter the orientation, and the spread is smaller

Emite: that should happen in both with and without SNR
Intel: with SNR we avoid the effect of differences in efficiency

Agilent: we see 7 dB spread in our results (Fig 7 R4-131534), while we see 3dB difference in your results between G and bad. ETS had something similar. We expect higher differences than that.
ETS: data has been remeasured. We expect more data for the next meeting.
Decision: noted
8.
Positioning and Testing in Elevation (3D evaluation)

8.1
Positioning

8.2
Elevation (3D evaluation)

	R4-132699
	MIMO OTA positioning/orientations for multiprobe methodology
	Vodafone
	 Approval


Discussion:

Bluetest: good to see more 3D evaluation, but would like to see test that shows whether 3 positions are ok.
Vodafone: we believe that is sufficient with 3 planes only

Motorola: are you proposing to average results of the planes? Believe these are not realistic use cases. We believe portrait and landscape are useful
Vodafone: average is not considered in TP

Satimo: is this for free space? Free space only for LEE. This could be reviewed adding the hand. 
Vodafone: this is not free space. Agree hand phatoms and tilting need to be added. Believe there is a contribution from Intel addressing/complemting this.

Intel: would like to see more definition as the positioning is not clear.
R&S: if 3D evaluation is considered it should also be for 2-stage.
Azimuth: for landscape mode do you rotate in azimuth?

Vodafone: yes

Motorola: having realistic grips is important: singl hand portrait, both hand landscape

ETS: LEE/LME should not be considered in this
Vodafone: they are not considered.

Nokia: support idea of averaging performance over orientations

Decision: noted
9.
MIMO OTA test conditions
	R4-132272
	Defining the MIMO OTA Testing Environment Conditions
	Intel Corporation
	 Discussion


Discussion:

Emite: believe IL/IT is not completed
Intel: we have 2 labs showing results for one methodology

Motorola: are you proposing free space measurements?

Intel: we propose that when there is no standardizes hand phantom. Ok to modify that until landscape hand is available this is a placeholder

Decision: Noted
	R4-132273
	TP for TR 37.977 for Defining the MIMO OTA Testing Environment Conditions
	Intel Corporation
	 Approval


Discussion:

Vodafone: is it proposing a different grip? Is it consistent with already agreed grips?
Intel. This is initial approach to define other test conditions

Nokia: ok. Would like to see other orientations/tilting

Emite: is this a TP for approval? It seems it was not submitted as a TP and it me have a procedural problem to approve this document
Chair: RAN4 chair guidance is no need to revise, is TP for approval

KTL: is it using single cluster environment?
Intel: in 2772 we simulated single and multicluster

Bluetest: it needs to be specified that this applies to multiprobe method. Other methdoologies do 3D in different way.

Intel: this defines device orientation. It is not related
Bluetest: we miss that this applies to 2D SCME

Intel: this is defined for all type of devices. All channel models have a reference system.
Orange: prefer to create a new annex
Motorola: using USB mode with cable make a huge difference, and needs clarification.

R&S: this positioning goes against CTIA system.
Decision: revise addressing comments on note 4 and 5, and location of annex
	R4-132274
	Way Forward on Defining the MIMO OTA Testing Environment Conditions
	Intel Corporation
	 Approval


Discussion:

Orange: could you elaborate on the criteria for the mapping. 2c indicates that RAN1 decision is needed, can clarify?
Intel: mapping is a link of testing conditions and channel models. Suggest to use RAN1 expertise though not binding.

Emite: concerns are in location of the info in annex, and condition 2c.

Bluestest: agree Orange, Emite.

Anite: support this

KTL: ask RAN1 is time consuming. RAN4 should be able to analyse.
Qualcomm: 1.b says testing condition is linked to methods. What is test condition?

Intel: it is what you present to the UE: propagation conditions, UE positioning, phantoms. But for some methods the test condition is methodology specific.

Decision: noted
	R4-132193
	Reverberation chambers for MIMO device characterization
	CTTC, EMITE, Bluetest, Azimuth Systems, KTL, NIST
	Discussion 


Discussion:

Orange: support analysis.
Sony: we agree with this contribution

Decision: noted
	R4-132846
	On MIMO OTA test conditions
	Orange, NTT DOCOMO
	 Approval


Discussion:

Decision: Revised in R4-132968

R4-132968

Discussion:

Motorola: suggest to wait to review IL/IT spreadsheet and postpone decision 
Bluetest: no need to wait for IL/IT they are separated.
Orange: no need to wait

Emite: agree with Bluestest. And IL/IT should consider results for all labs

Satimo: agree with IL/IT result analysis. We have concerns with repeatability.

KTL: 1st and 2nd operators in Korea already uses RC
Sony: we support this contribution

Nokia: TR is all informative

Motorola: is a criteria to select a test condition based on operators support? LS from RAN1 will come on Friday.

Orange: RAN1 decision is not binding. Not only operators request.

Motorola: NIST confirmed that no isotropicity is found in field

Anite: as agilent suggested, for some methods the way to progress is to prove that the results are consistent in IL/IT results.

Chair: use IL/IT results to find agreement on methodologies

Motorola: can’t agree, need to see IL/IT and limitations of test methods

Agilent: suggest to use IL/IT

Decision: return
	R4-132706
	MIMO OTA test/environmental conditions proposal
	Vodafone
	 Approval


Discussion:

Agilent: agree on 8. Not agree on 7.
Vodafone: don’t agree.

Bluetest: do not accept to look at ILIT procedure before agreeing on results.
Nokia: agree with 7 to allow for early evaluation, and agree that SIR will be considered for phase 2 of MIMO OTA
Intel: agree with Nokia on SIR. Not agree outdoor to outdoor, see R4-132846.
Decision: noted
Group agrees:

Proposal 7: SIR shall be considered in new WI, provided IL/IT results are consistent. Group agrees to allow for early LTE testing and define SIR in second phase of MIMO OTA.
Proposal 8 is agreed
Agilent: woul like to confirm that ranking of performance at low power is not affected by the use of rank2. To be provided asap.
10.
Measurement uncertainty

	R4-132843
	Two stage method Measurement Uncertainty Factors
	Qualcomm Incorporated
	 Approval


Discussion:

Decision: NOT HANDLED
	R4-132277
	Expanding measurement uncertainty definitions for MIMO OTA
	Intel Corporation
	 Discussion


Discussion:

Decision: NOT HANDLED
	R4-132161
	Measurement Uncertainty Evaluation for Reverberation Chamber Method
	Bluetest AB, Azimuth Systems, EMITE, CTTC
	 Approval


Discussion:

Decision: NOT HANDLED
11.
Specific method based contributions

11.1
Multi-probe chamber methods

11.2
Reverberation chamber methods

11.3
2-stage method

	R4-132877
	Radiated second stage update for two-stage method
	Agilent Technologies
	 Discussion


Discussion: NOT HANDLED
Decision: NOT HANDLED
	R4-132887
	TP to define alternative radiated second stage DUT connection for two-stage method
	Agilent Technologies
	 Approval


Discussion:

Decision: NOT HANDLED
	R4-132881
	Summary of the status of the two-stage method
	Agilent Technologies
	 Discussion


Discussion:

Decision: NOT HANDLED
11.4
2-channel method

12.
MIMO OTA test plan

	R4-132848
	TP on Multi-Probe Anechoic Chamber Measurement Procedure to TR 37.977
	Intel Corporation, Anite Telecoms Ltd., Motorola Mobility, Nokia, Elektrobit, Satimo, ETS-Lindgren, Spirent
	 Approval


Discussion:

Decision: NOT HANDLED
13.
Conclusions: Way forward discussion

	R4-132692
	Status Report for MIMO OTA in preparation for RAN Plenary
	Vodafone
	 


Late contribution
Discussion:

Decision: withdrawn
· SR discussion:

· Assessment of the progress/completion level to be reported

· If above not 100%, assessment of estimated amount of time to resolve open issues for completion, and what open issues if any
	R4-13XXXX
	MIMO OTA Way Forward
	Vodafone
	 



Agilent: appreciate WF and the right approach under circumstances. ok with WF
Motorola: support AC is considered as per the results shown
Anite: we have done ABCD. Support Motorola

Chair: C has not been completed. 

Anite: we believe A, B and D are completed.

Bluetest:
Anite:
On ABCD accomplishment:
Agilent: absolute tput framework has been proof to work but not used in the test campaign

On criteria to agree on D accomplishment:

Chair: we notice that current WID says “Offer good reliability, repeatability and an acceptable level of measurement uncertainty”. Hence it seems reasonable to indicate sources of uncertainty and estimate of uncertaninty.
Decision: ask for tdoc (R4-133093)
13.
Close of the meeting
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