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          Grand Ballroom D
0. Introduction of the agenda in main session
13 Nov - Tuesday evening session (16:00(20:00):




            Magnolia
1. Summary previous meetings and CTIA update 

2. (1) Technical Report
3. (3) Absolute data throughput
4. (5) Channel model validation
5. (3/5) IL/IT comparison using Reference antennas
Attendee list: AT&T, ATR, CATR, Motorola, Sony, Intel, Nokia, Agilent, Azimuth, Bluetest, Spirent, Ericsson, Vodafone, Elektrobit, Rohde&Schwarz, ETS-Lindgren, Ericsson, Intertek.
14 Nov - Wednesday evening session (16:00(20:00): 



            Magnolia
5. (2/5) IL/IT comparison using Reference antennas

6. (1) Simulations
7. (2) SNR discussion and Testing in Elevation
8. (6) Method based contributions
9. (1) Conclusions: WF discussion
Attendee list: AT&T, ATR, Motorola, Sony, Intel, Nokia, Agilent, Azimuth, Bluetest, Spirent, Vodafone, Elektrobit, Rohde&Schwarz, ETS-Lindgren, Ericsson, Intertek, Qualcomm.
15 Nov - Thursday main session: 




          Grand Ballroom D
10. Conclusions in main session
Late contributions (including late LS) will be treated after on-time docs are treated.
1. Summary of outputs of previous meeting, expected output for this meeting and CTIA update

Previous RAN4 meeting: main outputs.

And expected outputs from RAN4#65:

· Initial results

· TM2-16QAM vs. TM3-64QAM

· Channel model validation: several proposals to consider 3D isotropic.
· Absolute data throughput, framework, what is required to progress this work. Feedback on proposed use cases in WF.
· UE self-interference, SNR discussions
· Orientations/rotations

CTIA update on testing activity with reference antennas.
	R4-126915
	CTIA MIMO OTA Sub Group (MOSG) Report to RAN4
	AT&T
	Discussion


R4-126915Discussion:
WF: Noted. Request tdoc, upload to inbox
2. (1) TR
	R4-126204
	Updated TR 37.977
	Vodafone
	Approval


Discussion:
WF: approved
3. (3) Absolute data throughput for MIMO OTA comparison
Generic contributions

	R4-126481
	TP of a file format example header for TR 37.977 on antenna pattern data format (TR Clause 9.3.2)
	ATR
	Approval


Discussion:
Azimuth: is the data format publicly available?
Motorola: the data format is public, it is in AAU website.
Intel: this agreement would break the connection to previous agreement

ATR: can remove semicolon
WF: discuss offline, revised in R4-126916 to be presented in main session
Anechoic based methods - Results

	R4-126238
	Emulation of DUT Rotation in the Conducted Test of the Absolute Throughput Framework
	Intel Corporation
	Discussion


Discussion:
Azimuth: did you consider several orientations instead only horizontal?
Spirent: you use interpolation on the measured antenna pattern?

Intel: we focus on the relative difference of MS direction of travel and BS. The interpolation is already defined in the TR.
ETS-Lindgren: the correlation give very similar distribution to what is shown here. Orientation needs to be better clarified, different interpretations.
R&S: Table 3-1 are they Matlab notation?
Intel: yes

Agilent: 
Intel: each MS rotation is a different SCME

Agilent: implementation of channel models based on correlation be better than geometric?

Azimuth: did you try orientation constant and having several instances measured?

Intel: that is what we did. Doppler does not change.
WF: Noted
	R4-126239
	TP for TR 37.977 on the Emulation of DUT Rotation in the Conducted Test of the Absolute Throughput Framework
	Intel Corporation
	Approval


Discussion:
Motorola: figure b in proposal seems to contain a typo. And the rotation of theta_M should be reverse?
Intel: Discuss offline

WF: revised in R4-126911, to be presented in main session
Reverb based methods – Results

4. (5) Channel model validation
Multiprobe

	R4-126096
	Discussion on MIMO Channel Model Validation in Multi Probe Chamber
	CATR
	Discussion


Discussion:
Bluetest: Multicluster or single cluster. Any result on spatial correlation?
CATR: XPR is single cluster. No time for spatial correlation.

R&S: Note 2 Is not clear. 14dB lower… Problem with chamber or probes?
CATR: combined effect?
Elektrobit: could this be calibration issue?

CATR: don’t think so. 

Azimuth: due to multiple scattering could be the reason for the XPR in horizontal unexpected.

ETS: validation was per probe?

CATR: the 8 probes were simultaneously transmitting

ETS: in the CE have you compared the output at the ports to what you should get?

CATR: that is why we did conducted test. And conducted proved to be working ok.

WF: Noted
Reverb 

	R4-126771 
	Isotropic Channel Model Based on SCME
	Azimuth Systems
	Discussion


Discussion:
ETS: Problem on calling it isotropic. Isotropy is obtained after averaging. We miss how the several reverbering instant channels impact tput after averaging of several instant channels. This also relates to the possibility to rotate the device in other methods.
Spirent: similar view as ETS. How much averaging is needed to say that is isotropic? What is the averaging interval?  From a termporal standpoint, what kind of channel is seen at the radio frame level?
Azimuth: there is a test for isotropy.

Agilent: similar question as ETS. Instantaneous performance of each radio frame is what it would dominate the overall performance.
Azimuth: discuss offline on the instantaneous performance.

Intel: we may say device optimized for the frame to frame channel instants. Not clear the motivation about taking PDP from SCME to be applied to isotropic model.
Azimuth: motivation is to use same temporal aspects. And also to potentially align to anechoic when several cuts are considered. There are contributions showing this can be achieved. Another aspect is how the device is used: we use the phone at different orientations in practice.
Intel: we have not seen in any reference that isotropy is observed in real field.

Motorola:  question on section 5. Do not see how active antenna systems could be evaluated in reverb. Do not think the average of anechoic will ever compare to reverb. SCME comes from field measurements.
Azimuth: it represents an average. Relates to the fact that phones are used in a large number of orientations. The convergence comes from a result from NIST that had simulation showing that rotations of device would converge to reverb.

Motorola: what is the realistic environment? No 3D SCME defined.

Agilent: results may compare at the end process.

Elektrobit: SCME is currently 2D.
WF: Noted
	R4-126557 
	Text Proposal for TR 37.977 on the Definition of 3D Isotropic Channel Models
	Bluetest AB
	Approval


Discussion:
Spirent: The proposed model uses the word average isotropic, but this is not defined.  The  interval to get an average is unclear and these concepts need to be developed further. The Editor’s note requires that additional information on the angular behaviour of the NIST model would be required before the NIST model would be considered, but this information has not been presented.   
Bluetest: we think we have fulfilled editor’s note. We need to define better how average is done. But describing the channel model as we have done is sufficient to implement it.

Spirent: the isotropy is unspecified. NIST said angle of arrival was not recorded, so using an isotropic assumption seems to be inappropriate.
Bluetest: NIST only specifies temporal aspects.

Motorola: channel model should be realistic. Any reference that backs up this channel model? NIST said by email in June that NIST was not recommended.
Bluetest: NIST said that no spatial aspects were specified. Temporal aspects were based on real field measurements. This is a realistic model and references that show this.
Motorola: looking for where isotropy reflects real scenario.

Elektrobit: channel models should be independent of methodology. In 2009 Jeju R4-094673: spatial information is necessary. R4-094747: winner2 channel model. R4-094676: channel model in indoor is far from isotropic. R4- 094667: simplification of channel models has impact in throughput. We cannot simplify channel models. We discussed this 2 years ago…
Bluetest: it is average uniform, not uniform at every instant of time.

Elektrobit: define how average is done.

Intel: 120º direction of travel, is that a typo?, and AS as isotropic, how is that defined? Channel model are test agnostics, only theory.
Agilent: we are looking for the end point: the result of the averaging over some period of time. We should be then comparing to what we can obtain in average of 2D cuts.
AT&T: agree with Agilent, and the reality of these models. There are extremes that we need to compare: anechoic and reverb.
ETS-Lindgren: NIST measured in a refinery with surrounded by metal, and only measured temporal. Concluding that NIST model with no spatial info is representative seems wrong.
Nokia: are we aiming to different requirements per methodology?
Chair: the discussion around 

Motorola: incorporating a channel model in the TR should be meaningful and represent realistic channel models. NIST email said: “applicability of NIST is ok in temporal aspects. Spatial aspects are very important and need to be considered.” Are eNB emulators able to implement this?
Agilent: we should not be trying to emulate this. We are looking for the end point of comparing the averaging in reverb chamber and several 2D cuts.
WF1: proceed as proposed and include channel models in TR. Azimuth, Bluetest

WF2: Consider the activity of comparing average of 2D cuts in anechoic versus 3D isotropic in reverb in a separate document where channel models are defined and the scope is clear. ETS, Elektrobit, Intel, Motorola, ATR, Spirent.
Bluetest: for next meeting will show data on the abs data tput framework and how the 3D isotropic channel model is implemented in the conducted part of the framework.

Motorola: request if the channel model for the 2 output port eNB emulator could be shared in advance so other labs can reproduce it too.

Bluetest: we will try. No problem.

Azimuth: will provide missing data on the activity (Presented in CTIA).
WF: Noted, WF2.

	R4-126560 
	Text Proposal for TR 37.977 on the Verification Procedure for the 3D Isotropic Channel Models
	Bluetest AB
	Approval


Discussion:
Spirent:  Reference 2 is only available by purchase.  Can the details of this be made available in a contribution?

R&S: reference 2 is an outdated document. There is a published revision.

Chair: Companies are requested to provide feedback and comments on this verification. Verification procedure interesting for the isotropic channel reproduction across reverb methods. This procedure should be contained in separate document as per above agreement.
WF: noted

	R4-126772 
	Text Proposal for TR 37.977 for Definition of 3D Isotropic Channel Models
	Azimuth Systems
	


Late contribution
Discussion:
WF: Withdrawn
Other methods

Generic

5. (5) Reference antennas
Anechoic
	R4-126241
	CTIA Inter-Lab/Inter-Technique Test Campaign Report: Channel Model Verification and OTA Results
	Intel Corporation
	Discussion


It also contains channel model validation results.
Discussion:
R&S: How do I interpret the figure about the span of 40-200MHz. You did simulation in matlab about PDP, spatial. The spatial correlation figures are unsymmetric in the simulated and theoretical curves, why?
Intel: this is baseband frequency in MHz. In PDP simulation is the WINNER code. Target is what we impose in the test. The spatial correlation figures, the theory only goes for the positive axis.
AT&T: was AWGN faded with the signal?
Intel: yes, generated at the BS emulator, and undergoes the fading in the channel emulator. Can check.

Chair: SNR used, but graphs with RS-EPRE

Intel: we injected SNR, but plotted as a function of RS_EPRE values. We need to define how noise is injected. Noise was constant, and the power of signal was varied.
Bluetest: was the initial SNR value as in the test plan? How you rotate the device? Validation of channel model is in one physical point. What is the propagation conditions on other physical points where the antenna may be placed. 
Intel: can check. We rotate in a turn table with steps of 30º (12 rotations). Verification is measured at the center as agreed. Spatial correlation is very important step. Discuss offline.
Bluetest: Too large variations among different orientations. On the average, have you done the average for the single cluster?
Intel: antenna pattern interacting with angle of arrivals, fading characteristics, noise is coloured. We have the data on the single cluster and we can share. We can share in reflector before next meeting.
Nokia: have you investigated if differences change with different noise values? Was it easier to distinguish with no noise?
Intel: we need to investigate. Work in progress. 

Azimuth: curious about the gain slope in CIR graph.
WF: noted
	R4-126639 
	Throughput measurements with Band 7 phones using MOSG Reference Antennas
	Sony Mobile Communications, Elektrobit Corporation
	Discussion


Discussion:
Sony: Phone was off the shelf Samsung model used in test plan.
Bluetest: why nominal was better for phone B? RF cables are very fragile.
Sony: is repeatable result.

Motorola: that could be explained due to mismatching of the antennas, and being nominal antenna better matching. We used Samsung phone was ok.

Agilent: if it is a mismatch we could measure the radiation antenna pattern as seen by the device.
WF: noted
	R4-126646 
	Throughput measurements with Band 13 phones under SCME UMi & UMa channel models
	Sony Mobile Communications, Elektrobit Corporation
	Discussion


Discussion:
ETS: we have seen the same. See our presentation. The same for Uma and Umi behaviour.
Sony: we did as in the test plan.
Agilent: is there any aspect of the antenna that was captured in the radiated part? Results are dominated by conducted performance.
R&S: figure 7, what is the reason for the fluctuations? Repeatability was ensured?
Sony: we need to check on the reasons, but repeatability was ensured.
Motorola: conducted was with fading or not. Testing with fading could explain the differences we see between channel models.
Sony: without fading.

Bluetest: was with BS antenna correlation? We saw issue with BS correlation.
Sony: non-correlated.

Spirent: do you know what chipsets?

Sony: probably different chipsets from same manufacturer (2 different brands).

Nokia: No noise?
Sony: No.
Agilent: x values too high

Sony: used per 10MHz resolution.
WF: noted
	R4-126651 
	Two-stage MIMO Reference Antenna Test Results update
	Agilent Technologies, CATR
	Discussion


Discussion:
Bluetest: figure 8, we have seen different trends and not so large spread. It seems it considers the efficiency difference. Surprised to see the good and nominal do not get closer. BS correlation at the antennas, was it used?
Agilent: noise is added after fader. We have not made a comparison with other labs. The results with SNR added before antenna shifted the results to the left (better results). No correlation considered.
AT&T: we have seen ETS results in which you could get full tput for the bad antenna whereas Figure 8 shows it cannot. We need to know why this happens with R.35.
Agilent: we used non-correlated noise, but could change this.

WF: noted
Reverb

	R4-126097
	TMC MIMO OTA Comparison Testing for MIMO Devices in CTIA IL/IT Part 2 Reverberation
	CATR
	Discussion


Discussion:
Agilent: Have you compared the spread with other labs or methods?
CATR: curves are hard to compare.

Chair: R11 showed large spread

Bluetest: within uncertainty. Also there is an uncertainty in eNB output power of 1dB

Spirent: calibration would compensate for that uncertainty.

WF: noted
Generic

6. (1) Simulations

	R4-126721 
	MIMO OTA simulation results
	Agilent Technologies
	Discussion


Discussion:
ETS: Is not Scheme 4 the one with constant SNR per probe?
Intel: Surprised that measurements in sheme 1 are one on top of each other. We saw differences in our tests. You support scheme 3?
Agilent:_ every time we say AWGN we are talking about onmin directional interferer. Scheme 3 matches what you do in conducted. In scheme 4 directional model is applies and SNR becomes constant in each probe.
AT&T: surprised to see that in Fig1 they align for scheme 1.
Azimuth: but in Figure 1 the antennas have different correlation.

Agilent: probably the reason is that we sued uncorrelated noise sources. In other tests from other companies may have had correlated noise creating the differences between good and bad atenna.

Azimuth: what are the differences between scheme 2 and 3. Are we considering interference as noise?
Agilent: scheme 2 noise is not affected by the antenna efficiency. Noise is used as a way to model omnidirectional interference.
Motorola: scheme 4, do you have a different channel model than for the signal?
Agilent: it is the power profile of the channel model.

WF: noted
7.  (2) SNR discussion and Testing in Elevation
	R4- 126229
	SNR based measurement methods in Anechoic Chambers
	Spirent Communications
	Discussion


Discussion:
Chair: In Figure 2 even if the SNR remains constant, that would apply only for a given snapshot, but nor for the faded signal instances across time?
Spirent: noise is constant but follows the directional properties. Signal fades but in average looks like in Figu2.

Agilent: method 2 is when noise as interference has similar spatial properties. We prefer omnidirectional case in which the noise is not following same spatial characteristics as the signal.
Azimuth: we don’t see the benefit of removing the discrimination of spatial info between signal and noise

R&S: do you have to do the same for both polarizations

Spirent: yes for V and H

Agilent: with method 2 if you would generate the signal uncorrelated the dynamic range would not matter.

ETS: by using noise at each pol, we need to be careful now the SNR will be different per pol as the model has 9dB XPR.
Chair: This is important to consider about injecting noise on each polarization.
WF: noted
	R4-126427
	MIMO OTA AWGN measurements
	Nokia Corporation
	Discussion

	
	
	


Late contribution
Discussion:
AT&T: In Figure 6 you did consider noise, did you test without noise?
Nokia: did not have time for that contribution. Action point for us to perform such test.
R&S: We observe no trends among the good and the bad ref antennas, nor across the different gain imbalance. Could the reason be that the values are all identical within uncertainties?R&S: on the correlation, was it linear or logarithmic relation?

Nokia: need to check, very likely linear values were used.
Agilent: in real case the gain imbalance is not omnidirectional as is the case when you add noise in an attenuator.

Nokia: this is a commercial device, and connected to the reference antenna. Do not understand the question.

Motorola: the use of the attenuator is a valid assumption. This has nothing to do with omni noise. The attenuator affects the gain the device sees from the combined effect of the ref antenna and the modified gain.
Agilent: a good device in TRS/MIMO OTA without noise seems to be one of the worse when the noise is injected.

WF: noted
8.  (6) Method based contributions

Multi-probe chamber methods

	R4-126108
	MIMO Performance Evaluations using Single Cluster Channel Models
	ETS-Lindgren
	Discussion


Late contribution
Discussion:
WF: noted
	R4-126702 
	Errors and Uncertanities in the MIMO OTA measurements
	Elektrobit Corporation, Motorola Mobility, ETS-Lindgren, Satimo Industries
	


Discussion:
Bluetest: do you have any idea how to estimate all these uncertainties?

Elektrobit: that is what we need to find out.

Spirent: how many of the uncertainties will be grouped in to the channel model verification?

Elektrobit: for some of them they will fall in that, others will have a composite effect.

Agilent: we now have a long list of more uncertainties than what we have in TRS. This seems to indicate that we are going to end up with a large enough uncertainty that may make absolute throughput become meaningless. Or that test requirements will become too relaxed.
Elektrobit: this is just a starting point. With the channel model verification will be calibrated/removed. Just list of sources, some of them will be eliminated.

Intel: we made a similar exercise presented in Santa Rosa.

ETS, R&S: we should not mix errors and uncertainties. 
WF: noted
	
	
	


Reverberation chamber methods

2-stage

	R4-126776
	Reply LS on UE measurements in support of the two-stage MIMO OTA test method (R2-125156 Source: TSG RAN WG2, To: TSG RAN WG4, Cc: TSG RAN WG5,TSG RAN WG1)
	Nokia
	Discussion


Late contribution
Discussion:
Not presented in ad-hoc as they were presented in RF main session. No action for RAN4.
WF: noted
	R4-126778
	Reply LS on UE measurements in support of the two-stage MIMO OTA test method (R1-124665 Source: TSG RAN WG1 [Nokia Corporation], To: TSG RAN WG4, Cc: TSG RAN,TSG RAN WG2,TSG RAN WG5)
	Nokia
	Discussion


Late contribution
Discussion:
Not presented in ad-hoc as they were presented in RF main session. No action for RAN4.
WF: noted
	R4-126786
	Reply LS on UE measurements in support of the two-stage MIMO OTA test method
	Agilent
	Discussion


Late contribution
Discussion:
Not presented in ad-hoc as they were presented in RF main session. No action for RAN4.
WF: noted
2-channel method

	R4-126521
	Calibration and measurement uncertainty in the two-channel method
	Rohde & Schwarz
	Discussion


Discussion:
ETS: we miss the cross coupling between the two antennas
R&S: correct.

WF: noted
9. (1) Conclusions: Way forward discussion
	R4-126426
	MIMO OTA test method completion in release 11
	Nokia Corporation
	Approval


Discussion:
Chair: this is more RAN plenary decision, however group can have an indication of what is the preferred approach.
Nokia: RAN plenary will not have an issue to delay if group decides to do so.

Agilent: there are more options to consider. It is known that we will not get anything in Rel11. We just continue with the work. We don’t have to take a decision on this right now. There are some RAN5 specs that do not relate to operational aspects.
Nokia: no decision means proposal 1. We would like to hear an example of RAN5 specifying anything for a radio measurement. We agreed when we sent LS to RAN1 that this was a core requirement of the device to support.
Agilent: it is not clear if RAN1 or RAN5 spec should cover the radio measurement required for 2-stage.

Chair: not taking a decision, if we can close the work in Rel11 before getting any specified for 2-stage that would mean we followed implicitly proposal 2.
Verizon: we support that the work continues regardless of the release.

Nokia: the document does not say that we have to stop the work of 2-stage. 

Chair: Agilent is aware of that the required measurements for 2-stage will not be standardized in Rel11 in Core specs for RAN1.

WF: Noted. Chair proposal: the work should follow and if the work can be finished in Rel11 it will be finished in Rel11.

SNR discussion
Conclusions, WF

And expected outputs from RAN4#65:

· Initial results

· TM2-16QAM vs. TM3-64QAM

· Channel model validation: several proposals to consider 3D isotropic.

· Absolute data throughput, framework, what is required to progress this work. Feedback on proposed use cases in WF.

· UE self-interference, SNR discussions

· Orientations/rotations

Review of WF document, of pending actions, and definition of next steps.
1

