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

3. (12) Channel model validation
4. (2;1app) Absolute data throughput for MIMO OTA comparison
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    Salon 2
5. (2) IL/IT comparison using Reference antennas

6. (0) Simulations
7. (1) SNR discussion

8. (2;1app) Positioning and Testing in Elevation (3D evaluation)
9. (1;1app) Measurement uncertainty

10. (2) Specific method based contributions

11. (1) Conclusions: WF discussion
Attendee list: Spirent, AT&T, ETS-Lindren, Motorola Mobility, Intel, Anite, Satimo, Apple, Ericsson, Bluetest, Azimuth, R&S, Sony, Nokia, Vodafone, Orange, Qualcomm, Intertek, Telecom Italia
1.
Summary of outputs of previous meeting, expected output for this meeting and CTIA update

Progress in previous meeting:
· Discussed BS correlation and XPR
· Discussed correlation vs geometric implementations

· 3D channel models: Extensively discussed, and summary of conclusions agreed: main outstanding aspects are: link level details, and references to where those test conditions are realistic
· Agreed application of Abs data tput framework

· Agreed to use SIR instead of SINR
· DUT positioning: TP for the TR agreed
· Measurement uncertainty for multiprobe agreed

· Discussed new radiated approach for 2-stage method

· Discussed linearity aspects of decomposition method

Expected outputs:

· Geometric vs correlation clarified
· Correlation approach for Abs tput framework discussed and decision taken
· Link level details for 3D channel models discussed and clarified

· Decision on 3D channel models

· Decision on WF with regards to:

· Remaining work for WI completion (only 2 more meetings)

· Decision on the methodologies based on verified progress through:

· Channel model verification

· Absolute data throughput framework verified

· IL/IT results

· Decision on the operating points

· Measurement uncertainty analysis/evaluation
	R4-131667
	R4-66-MIMO-OTA-AH meeting report
	Vodafone
	Approval


Discussion:

Decision: Agreed in main session
2.
TR

	R4-131665
	TR 37.977 version 0.5.0
	Vodafone
	Approval


Discussion:

Decision: Agreed in main session
3.
Channel model validation

3.1
Generic contributions

	R4-131781
	Clarification on COST 2100 TD09971
	Anite Telecoms Ltd, Elektrobit Corporation
	Discussion


Discussion:

Apple: what is the original model?
Anite: the SCME

Azimuth: does this means the setup needs to be very precisely configured

Anite: not, this means that simplifications of the channel model have impacts in final performance

Bluetest: what do you mean by Umi full?

Anite: single drop

Decision: noted
3.2
Geometric vs Correlation based channel model

3.3
BS antenna array settings

	R4-131734
	BS antenna simulation assumptions for MIMO OTA testing
	Ericsson, ST-Ericsson
	Discussion


Discussion:

ETS: it looks it supports the assumption the X antennas and also to place the UE within the sector
Spirent: we continued the assumption on 3GPP to use slanted dual polarized antennas. If we moved this, we would lower the correlation, which matches the high correlation case, we would like to keep it. In 36.101 high correlation matrix has 90% at the BS and mobile and close to what we have in the case of the Bad ref antenna

Bluetest: Huawei presented similar contribution. Is that a representative case?

ETS: this is a difficult test condition

Bluetest: the correlation should come from the measurement. Not clear why we need to modify

Azimuth: are we creating a test or reproduce reality?
R&S: more in favor of something more realistic rather than more difficult
Intel: no connection of the channel model to the BS antenna assumption
Bluetest: everything makes a full channel/scenario. It is combined.
ETS: we support to use more difficult setup for the UE. SCME is not coupled to the assumptions of the BS antennas.
ETS: why not change the orientation of the BS antenna

Intel: we are open to see a TP to try to harmonize
Decision: noted
	R4-131453
	XPR discussion for MIMO OTA testing
	NTT DOCOMO
	Approval


Discussion:

ETS: this only holds when we talk about boresigh propagation
Azimuth: agree, but at 90º degree case you only launch one polarization, so we have these two extreme cases

Motorola: this is a definition of the XPR for an exceptional case. XPR should be defined not for exceptional case

Azimuth: this definition would support contribution from Ericsson.
Intel: XPR is a property of the channel. Cannot support this recommendation. Changes an inherent parameter of the channel model, and is a corner case
ETS: if we were to simplify the test making XPR 0 we may miss decisions made by the device based on polarization.
Decision: noted
	R4-131777
	Measured XPR from past campaigns
	Anite Telecoms Ltd, ETS Lindgren, Spirent Communications, Satimo Industries, Motorola Mobility, Intel Corporation, Nokia Corporation, Elektrobit Corporation
	Discussion


Discussion:

R&S: What was the orientation of the antenna for the channel sounder?
Anite: think that vertical

R&S: XPR decision is a compromise as they do not need to be the same (XPRv and XPRh)

Azimuth: orientation of the DUT in the channel need to be considered (average) and therefore the effects of the polarization may vanish

Spirent: in measurements we saw XPR were very close for H and V. I think in 25.996 reference.
Decision: noted 
16:00

break 20 min
16:20

3.4
3D channel models

	R4-131783
	Link-Level Simulation of Isotropic Channel Model with SCME Temporal Characteristics
	Azimuth Systems
	Discussion


Discussion:

Intel: how is time evolution in your model? What reaches the UE in temporal evolution?
Azimuth: the relays are uncorrelated. The SCME model used for the simulation came directly from the IST-Winner website; the time evolution derives from this.
Intel: discuss offline

Motorola: can you share this model?

Azimuth: we can sit with Motorola

Spirent: why the spread for the bad is larger than for the good?

Azimuth: 

Intel: simulations with real devices would be difficult as assumptions are important for the receiver

Bluetest: this is why we propose the correlation based approach
Vodafone: why cannot be done with real device

Vodafone: can we use correlation approach instead?

Intel: we have the open question on the temporal correlation.

Azimuth: this simulation contains temporal aspects of SCME, so there is no question about the temporal aspects.

Motorola: it would be useful to have access to the code. Abs data tput framework is important.

Chair: encourage interested companies to implement similar setup in System Vue to verify and compare results. It is encouraged that results from Azimuth are shared if no IP issues with interested companies.
Azimuth: we can compare this with the experimental results
Decision: noted
	R4-131605
	Response to R4-130887: further clarifications on isotropic channels
	CTTC, EMITE, Azimuth, Bluetest
	Discussion


Discussion:

ETS: the distribution of full isotropic is unlikely
Anite: is figure 1 an example or a reference

Bluetest: a schematic figure. Ref 3 shows that there is elevation information in their measurements

Anite: references 4 to 8 do not conclude as they don’t have angular information. Ref 3 does, but we have questions: we read “rx power is not uniformly distributed across all azimuth and elevation angles”

Bluetest: in average it shows isotropicity.

Motorola: fig 7 8 and 9, there is no isotropic distribution. Is ref 4 public?
ETS: it would be good to know what happens when you test with several distributions on elevations, and see how results deviate.
Anite: can send doc to reflector with reference to narrow elevation measurements.
Decision: noted
	R4-131766
	Responses for two questions regarding isotropic environment: Doppler spectrum and correlation-based models
	Azimuth Systems
	Discussion


Discussion:

Intel: why did you use cross polar for the MS? Why not the ref antennas?
Azimuth: we would like to do that. Using reference antennas is the next step.
Spirent: what is the assumption for the temp corr?

Azimuth: classical Doppler

Intel: assumption made in Doppler is not the same as in geometric
Azimuth: we will consider it

Decision:  noted
	R4-131696
	Text Proposal for TR 37.977 on the Definition of 3D Isotropic Channel Models
	Azimuth Systems, Bluetest, EMITE, CTTC, Orange, KT Corp., KTL
	Approval


Discussion:

Decision: to be revised
	R4-131700
	Text Proposal for TR 37.977 on the Verification Procedure for the 3D Isotropic Channel Models
	Azimuth Systems, Bluetest, EMITE, CTTC
	Approval


Discussion:

Decision: Decision: to be revised
18:00

break 20 min

18:20

	R4-131261
	Text proposal on TR 37.977, scope clarification on channel model definition
	Motorola Mobility
	Approval


Discussion:

Decision: not handled
	R4-131264
	LS to RAN1  Proposal of Additional Channel Models for MIMO Performance
	Motorola Mobility
	Approval


Discussion:

Decision: Decision: to be revised
3.5
Anechoic based methods

	R4-131305
	Analysis of SCMe Channel Model Statistics when Filtered Spatially by the CTIA Reference Antennas
	Intel Corporation
	Discussion


Discussion:

Azimuth: NIST compared capacity curves for several channel models and several orientation computing averages. MOSG120403. After averaging differences between orientations the results were similar to average isotropic results
Agilent: it would be good to have such information to try to understand if that would be possible.

Azimuth: are there temporal aspects?
Intel: no

Azimuth: we should compare this with what NIST presented
Azimuth: we can generate something similar to isotropic, and comparable analysis
Decision: noted
3.6
Reverb based methods

3.7
Other methods

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

	R4-131672
	TP on the application of the Absolute Data Throughput Comparison Framework
	Vodafone
	Approval


Discussion:

Endorsed in AH meeting
Decision: Agreed in main session
4.2
Anechoic based methods – Results
	R4-131272
	Update results on Absolute Data Throughput Framework
	Motorola Mobility
	


Discussion:

Decision: Withdrawn
4.3
Reverb based methods – Results

	R4-131697
	Text Proposal for TR 37.977 on the Emulation of DUT Rotation in the Conducted Test of the Absolute Throughput Framework for 3D evaluation
	Azimuth Systems
	Approval


Discussion:

ETS: editorial aspects: terminology confusion, and use of Matlab can be changed to other terms.
Intel: are the power normalized?

Azimuth: gammas are not normalized. We can put the complex notation in an annex and refer to it in the proper section in the TR.
Intel: what is the PAS assumption?
Azimuth: you can use any PAS. We can detail if needed in the annex the assumption for the SCME

Spirent: what is the case when it reduces to Kronecker?
Azimuth: is something that can happen, but we are not looking for that to happen. With the assumptions of the well-known Kronecker model applied to this analysis, the derivation presented here reduces to and matches the Kronecker model.
Intel: not clear the radiation pattern used. Not seen results. And not appropriate to mention not agreed yet channel models.

Azimuth: antenna patterns are in the equations.
Motorola: can channel emulators work with this?

Agilent: whether this is mathematically correct is independent on whether someone can be implemented correctly or not.

Intel: not clear how you implement the antenna rotation

Agilent: can take an action on verifying if this is sufficient for a channel emulator with a geometric approach to implement it.

Spirent: will look closer for tomorrow.

Anite: we don’t have a correlation, but will ask internally for tomorrow
Chair: change format, and focus on agreed SCME
Decision: revised in R4-131976
Chair: group agrees that this should be compared with conducted part of the geometric approach for the SCME.
Decision: noted
Wednesday session
5.
IL/IT comparison using Reference antennas

5.1
Generic

	R4-131101
	Some suggestions to IL/IT test for MIMO OTA test
	Huawei, Bluetest, CATR
	Discussion


Discussion:

Nokia: the attenuation we can do it today with the ref antennas. Do not support interferers come from completely 3D directions. Our experience is more or less directive
ETS: is RC considered for the AWGN analysis? AWGN is not realistic interferer either.
AT&T: has been this antenna prototyped? Could you get for high frequency correlated antennas?
Huawei: we have prototype. We observe some concerns

R&S: real interferes seem more important for when we have AAS in the UE. Orientation is important.
Agilent: agree with Nokia, but for practical reasons we use AWGN. Figure 2 seems not consistent as there is no UE equalization. The analysis in fig 2 does not map known things
Motorola: the design of the ref antennas allows to use attenuators.
Huawei: correlation is important. Gain imbalance is also important

Motorola: we removed gain imbalance by design to allow the control of the gain imbalance

Decision: noted
5.2
Anechoic based methods
	R4-131534
	Two-stage MIMO Reference Antenna Test Results
	Agilent Technologies, CATR
	Discussion


Discussion:

Agilent: we expect to present simulation results, and Abs data tput framework

Spirent: AWGN was added after the antennas. In the case of putting them before, would that include any directivity?

Agilent: there is no directivity in this case. 

AT&T: where did you get the model for SC/MC
Agilent: I assume the reference is in the IL/IT.

Intel: noise is uncorrelated in your test, applying AWGN before the antenna would expect correlation between branches?
Agilent: we have to investigate that.

Vodafone: why do we see differences between Gand N in MC mod and UMiMC?

Spirent: take offline
Motorola: we have a contribution that matches this behavior: R4-130034, Fig 5
Nokia: does this consider the radiated portion for the self interference?
Agilent: not only the typical conducted

Nokia: agree that in low power rank 1 may be more common
Decision: Noted
	R4-131274
	MIMO Reference Antennas Performance in Anisotropic Channel Environments
	Motorola Mobility
	


Discussion:

Decision: Withdrawn
5.3
Reverb based methods

6.
Simulations

7.
SNR discussion

	R4-131307
	TP for TR 37.977 on the Definition of SINR Control
	Intel Corporation
	Discussion


Discussion:

Agilent: we support this definition.
Anite: we should first agree on the WF

Nokia: we did measurements with this and saw no benefit, so we need to clarify

Agilent: we need to check that

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

8.1
Positioning

	R4-131674
	DUT positioning in MIMO OTA tests
	Nokia Corporation, Intel Corporation
	Approval


Discussion:

Endorsed in AH meeting
Decision: Agreed in main session
	R4-131211
	Device testing environmental requirements
	Nokia Corporation
	Approval


Discussion:

R&S: during tests battery reduces, and sometimes the test needs to be resumed. This is TR, why should we include this
Nokia: if time is long, it may be interpret is that as a fresh test
Intel: useful to include environmental aspects in the TR. We support.
Nokia: this refers to the test procedure which is not yet defined.

Chair: will put it in Annex C
Decision: Approved
8.2
Elevation (3D evaluation)

9.
Measurement uncertainty

	R4-131673
	Measurement uncertainty evaluation of multiprobe method
	Nokia Corporation, Anite Telecoms Ltd, Spirent Communications
	Approval


Discussion:

Endorsed in AH meeting
Decision: Agreed in main session
10.
Specific method based contributions

10.1
Multi-probe chamber methods

10.2
Reverberation chamber methods

10.3
2-stage method

	R4-131765
	Simulated vs. Measured Radiated Comparison
	Qualcomm Incorporated
	Discussion


Discussion:

Motorola: the only way is to apply the UE antenna impedance in the channel emulator output
Agilent: by knowing the impedance you can adapt the signal level to account for the mismatch. This mismatch occurs in all conducted tests.
Motorola: when you do the radiated part you miss that mismatch. You can calculate the mismatch loss

Qualcomm: idea is that we can compensate for the mismatch in case there was any difference between radiated and simulated approaches. Agree with Agilent with the mismatch affects all conducted measurements.
Agilent: discuss offline with Motorola. Additionally this paper introduces that it is possible that any mismatch of differences between conducted and simulated for the Abs Data tpout framework

R&S: is there high dependence between SWR and frequency?
Qualcomm: you may have some errors if we take an average across values of a band

ETS: there is a difference mismatch uncertainty and mismatch loss, and the uncertainty cannot be compensated. It is important that to note that some mismatch is created by internal components, and should not be compensated.

Agilent: the compensation may be different if the port is directly connected or comes from a switch.

Decision: Noted
10.4
2-channel method

	R4-131152
	Investigation on required subframe number for the two-channel method
	Rohde & Schwarz
	Discussion


Discussion:

Motorola: do you need to know the antenna pattern beforehand?
R&S this is an exercise to ensure the minimum number of frame we need for the test

ETS: this is all for unfaded?

R&S: correct

Spirent: in Fig 3, why not going into more frames, there is no improvement?

R&S: because the constellation makes difficulties for the antenna to achieve tput, but we have no explanation
Decision: Noted
11.
Conclusions: Way forward discussion

	R4-131772
	Way forward for MIMO OTA testing
	Orange
	


Discussion:

Decision: Withdrawn
	R4-131689
	MIMO OTA Way Forward
	Vodafone
	Approval


Discussion:

Decision: to be revised
	R4-131702
	Way Forward for MIMO OTA Methodology - Network Operator Position
	Sprint
	


Discussion:

Decision: Withdrawn
12.
Close of the meeting
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