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          Maurice de Cesare
0. Introduction of the agenda in main session
29 Jan - Tuesday evening session (14:00(20:00):




        Mars Room
1. Summary previous meetings and CTIA update 

2. (4) Technical Report
3. (11) Channel model validation
Attendee list: Spirent, R&S, Motorola, Elektrobit, Nokia, Intel, Sony, Azimuth, Agilent, Bluetest, CATR, Vodafone, Huawei, Qualcomm, Rancomm, Orange, ATR
30 Jan - Wednesday evening session (14:00(20:00): 



        Mars Room
4. (5) Absolute data throughput

5. (4) IL/IT comparison using Reference antennas

6. (0) Simulations
7. (4) SNR discussion and Testing in Elevation
8. (1) Method based contributions
9. Conclusions: WF discussion
Attendee list: R&S, Motorola, Elektrobit, Nokia, Intel, Sony, Azimuth, Agilent, Bluetest, CATR, Vodafone, Qualcomm, ATR, Sprint, Huawei.
31 Jan - Thursday main session: 





          Maurice de Cesare
10. Conclusions in main session
Late contributions will be treated after on-time docs are discussed.
1. Summary of outputs of previous meeting, expected output for this meeting and CTIA update

And expected outputs/decisions from RAN4#66:

· 3D channel model described. Decision on channel model. All papers discussed Tuesday and decision on Thursday.
· Framework application agreed and any additional modification
· Instability issues with UMa and high correlation. Decision on BS antenna configuration and channel model.

· Proposal 1: Keep the settings as they are. It should not be seen as a problem if a device is not able to sustain tput as such as high stressful scenario.
· Proposal 2: Adopt 15º shift

· Proposal 3: Adopt cross pol off

· Proposal 4: Not consider Uma channel model

· Group to decide on Thursday

· XPR of the channel models: 

· SNR progress: decision on the introduction of the SNR. However it was already agreed that SNR was not to be used and agreements shall be follow.
· UE self-interference: no contributions, but yet some methods are reminded that they need to provide progress on this.
· Orientations/rotations progress
· IL/IT agreed and feedback to CTIA:
· Band 7 to be included as mandatory

· SNR to be considered as optional.
· SNR introduction agreed.

· Abs data throughput framework to consider is mandatory and following agreed text in 3GPP

· Decision on channel models, however IL/IT is a research document.
· XPR channel models

· Orientations/positioning

· Others

2. (4) TR
	R4-130645
	TR 37.977 version 0.4.0
	Vodafone
	Approval


Discussion:  
WF: Approved in main session
	R4-130075
	Text Proposal for TR 37.977 on the eNodeB Emulator Parameter Settings for LTE TDD
	CMCC, CATR, Bluetest, Elektrobit, Rohde & Schwarz
	Approval


Discussion:  

Chair: TDD intro approved
Revise with agreeable text for the definition of the BS antenna array.
To be revised by CATR
WF: revised in R4-130881
R4-130881
WF: approved
	R4-130041
	TP to TR on altering item 7.2 title and allocation
	Motorola Mobility
	Approval


Discussion:  

Spirent: we have more contributions touching this section. No strong opinion on moving or not. But all changes need to be aligned with other contributions.
Vodafone: not clear motivation

Motorola: the BS behaviours is emulated together with the channel model and so the reason for the change.

Azimuth: agree with the change
R&S: sections (i.e. 9) referring to 7.2 needs to be updated.

Chair: change is agreed, to be merged with revision from R4-130075
WF: noted
	R4-130710
	TP for TR 37.977 to Add Maximum Theoritical Throughput to BS Settings
	Elektrobit Corporation, Sprient Communications, Satimo Industries
	Approval


Discussion:  

R&S: editorial comment to the title to the Table
Chair: it can be corrected when it gets implemented.
Azimuth: editorial “theoretical…”

Chair: will change this

Agilent: what was the original throughput?

EB: 63.7Mbps

WF: Approved
3. (11) Channel model validation
Geometric vs Correlation based channel model
	R4-130729
	Geometric-based and correlation-based channel model simulation results comparison
	Agilent Technologies
	Discussion


Discussion:  

Motorola: you compute the correlation for each rotation angle? What would you expect if you consider a single correlation number in your previous calculations?
Agilent: can check, try to answer tomorrow.
Nokia: you rotated the antenna pattern. And grid/resolution?

Agilent: assume yes, but will double check. I will check grid
R&S: Figure 1 variations are very little. Previous contribution (in R4-114654) showed larger variations.

Motorola: that doc was simulation. Variation over drops is significantly higher. 1000 drops. In that contribution Fig7, results range from 14.5 and 16.5, so not large spread.
Agilent: can get further clarification tomorrow.
Azimuth: did some calculations on this too. We had to average multiple drops under the same conditions. Seems the channel model is not ergodic. As far as throughput we saw close matching between correlated and geometric channel model. Resolution up to 1º can be done with the radiation antenna pattern from CTIA website data.
Spirent: saw differences to starting phases. Was it 1 drop or multiple average of drops?

Azimuth: the correlation converges to different values once you change the starting phase.

Spirent: would like to see that. 

Azimuth: will try to show something

Intel: Mobile fading channels book, initial phases do not change the statistics, results will converge

Nokia: during conducted test discussions it was not clear how long is required to see results to converge. 
Azimuth: provide this text from the book to MIMO OTA reflector.
EB: we will. Info is sent to MIMO OTA reflector.
Agilent: kindly ask companies to show results that single drop compared to another drop is the same. And also the mathematics of the definition. Is a problem with the model or implementation?

Spirent: for link level sim you need 1 drop. 1 drop should be enough for our testing.

Agilent: seems there is an issue with geometrical models, as a single drop does not converge with results from correlation model.

WF: noted

Chair: offline discussion on drop definition required in order to reach agreement on the comparison between geometric and correlation based channel model approaches.
BS antenna array settings

	R4-130532
	Addressing high correlation behaviour in the UMa model
	Spirent Communications, Elektrobit
	Discussion


Discussion:  

Bluetest: we showed the original settings are very stressful. How we motivate the change? This was from real world scenarios? Seems Uma and BS config cannot be used. And change AoD, changes the channel model.
Spirent: AoD were not chosen in aprticular when it was agreed. We could just rotate the array by 15º and leave the channel model as it is. We did not choose randomly this value. We created test conditions that we felt more appropriate for the test.
Bluetest: how we can claim these angles of arrival are representative.

Agilent: it seems that the definition of the channel model was not based on real antennas/deployments
Azimuth: The UMa model was poorly chosen for the given BS array due to the mean AoD of ~90 degrees.

There are other arrays for which a mean AoD of 90 degrees wouldn’t be a problem – example: uniform circular array.  For that reason, we believe the XPOL array was not a very good choice for the channel model, or the channel model was not a good choice for the array.

Shifting the mean AoD by –15 deg does something, but is it the right thing?  Wouldn’t such an XPOL array be used as part of a 120 degree sector array?  Why would we ever be concerned with a mean AoD outside +/–60?

If setting the mean AoD to be within +/–60 degrees produces a channel that is too benign, or if there is tweaking of the model to produce a specific correlation, perhaps the whole idea of using “realistic” channel models is not meaningful.

Finally, how do we know we’re not changing the model to suit the reference antennas?

Nokia: assumptions on the BS antennas are normal for the testing. We can ask BS experts on this.
Bluetest: it is interesting to test the device in high correlation. We propose to use uncorrelated antennas.

Spirent: UE always see correlation. Not realistic.

Bluetest: how was the measurement in the IL/IT to get uncorrelated antennas?

Motorola: another WF is to find a correlation value that we feel confident and calculate the AoD shift required for that.

Azimuth: the AoD with a shift of 30º is a possibility
Nokia: ask BS experts and find a realistic scenario.

Intel: Umi seems easy for devices. And Uma more challenging, so probably the idea is to find a challenging scenario in which the connection is maintained.

Agilent: different UEs will react differently based on the assumptions, but for the ref antennas. 

Azimuth: there are other contributions that work on this.

Chair: to decide after other docs are treated. Decision on correlation or no correlation is required.

WF: noted
10 min break at 15:50
	R4-130548
	SCME UMi and UMa Base Station Antenna Correlation and Resulting Data Throughput Performance
	Bluetest AB
	Discussion


Discussion:  

Motorola: which pattern was used for the conducted test? If no pattern is considered, what problem you have with correlation?
Bluetest: no antenna pattern was used unlike in the abs data tput framework. We set two vertical dipoles for the antennas.
Spirent:  two verticals were selected in the channel emulator.

Motorola: more details on the test are required. Why there is a repeatability issue, within the high correlated scenario. Seems artefact with the average, because it looks like 
Azimuth: were there issues with tests length? Did you include dropped calls in the results. When BS emulator tells the connection is dropped, the measurement was stopped.
Bluetest: same number of samples, and time. Everything was the same.

Intel: channel model XPR is 9dB, and most power will be in vertical pol.
Spirent: no cross coupling is not the right way to do it to reduce correlation.

Bluetest: agree. Better to consider the BS separated antennas.

Azimuth: agrees with the need to verify the correlation created by the BS and AoD.

Spirent: we already have spatial correlation verification in the TR. 

Bluetest: we saw results of the verification of the correlation and used uncorrelated BS antennas.

Nokia: RAN5 will look for identifying for the test tolerance.

WF: noted
	R4-130755
	Impact of Base Station Correlation on Capacity
	Azimuth Systems
	Discussion


Discussion:  

R&S: the statement of using high SNR one can distinguish devices easily. This is in line to the agreement to not use SNR. The graphs look smooth.
Azimuth: this contribution raises the question of what we should be aiming at. Fig 2 and 3: Fig3 different antennas behave similarly, in Fig2 there are differences in correlation between antennas?
WF: noted
	R4-130650
	Discussion on Channel model XPR and BS antenna array configuration
	Vodafone
	Discussion


Discussion:  

Bluetest: to Q1, provided information to this meeting. Q2: reverberation chamber proved ability to distinguish devices. Of course we expect to see differences for different in channel models.
Azimuth: agree with Bluetest. Believe that the main differences will come from the 2D and 3D difference, and not from the XPR difference.

Vodafone: XPR from 9dB to 0dB

Intel: XPR is based from measurements.

Azimuth: in 2D evaluation and antenna is tilted: the pol changes

Motorola: removing XPR makes the test less meaningful and simplifies the test which does not reflect any real implementation.

WF: noted
	R4-130535
	TP for TR 37.977 to Address High Correlation Behaviour in the UMa Model
	Spirent Communications, Elektrobit
	Approval


Discussion:  

Bluetest: if the group is willing to accept this change, if other changes are applied to other proposals on 3D channel models. Proposal is to merge this TP with the introduction of 3D channel models.
Motorola: reference antennas were meant for research with very high correlation (bad antennas). WF could be to consider a test with less high correlation for the comparison effort, and keep the agreed AoD for real devices.
Bluetest: but the problem was in conducted test.

Motorola: difficult to understand results from Bluetest.

EB: can agree with 2 sets of AoD. Do not think the two proposals can be merged.

Intel: agrees with proposal from Motorola.

Agilent: an antenna designer will design based on what are the conditions for the test: gain or correlation.

Motorola: the test should make sense to what It will happen in the field.

Azimuth: do not support this proposal. Agree on the link between TP.

Nokia: we have to discuss and agree documents for the technical merit of each.
Chair: remove the change to section 7.2 and new tdoc to be requested.
If no agreement can be made by group alternative WF is to send proposal to RAN4 reflector with proposal groups believes comfortable with looking for feedback from BS experts.
WF: revised in R4-130901
R4-130901
Discussion
Bluetest: no additional info has been provided.

Agilent: current definition does not work. There is also high sensitivity to the changes we make. Practical solution but opens some questions. Agree with the change for the sake of progress.

Motorola: the 15º change is for the testing of the reference antennas.

Azimuth/R&S: proposes to study the impact of the assumptions on the BS antenna pattern and array geometry.
Agilent volunteers to provide a discussion document to be discussed in main session this week on this question.
Chair: It is agreed to take this proposal as a working assumption in order to enable the comparison of methods with the use of reference antennas. BS antenna configuration and AoD are not modified.
WF: noted

3D channel models
	R4-130556
	A Generic Ray-Based Rich 3D Isotropic (RIMP) Channel Model
	Bluetest AB
	Discussion


Discussion:  

Intel: how do you model Doppler? Phase of each TX antenna is random, but is it continuous?
Bluetest: you specify the fading in the channel model. Doppler is not significant in this channel model in NIST. Phase is not continuous, and we have shown several times that we can assess MIMO performance.

Motorola: NIST contribution MOSG110317, A General Method for Assessing the Uncertainty in Reverberation Chamber TRP/TIS Measurements and MOSG110304, Multipath Angle-of-Arrival in Reverberation Chambers seem to contradict sentence in section 3.2

Bluetest: there might be uncertainties related to this, but it is achieved in a well stirrer chamber.

Motorola: seems that the RIMP is different for each different reverb chamber

Bluetest: the verification procedure is required to ensure that the channel model is implemented correctly.

Motorola: do not see how can be implemented in the abs data throughput framework.

Bluetest: all aspects of the channel model are shown here.

Azimuth: in terms of the abs throughput framework the next contribution will address that.
EB: is there a mathematical framework for the model?

Azimuth: in the next contribution.

WF: noted
	R4-130762
	Geometrical Description of Isotropic Channel Model with SCME Temporal Characteristics
	Azimuth Systems
	Discussion


Discussion:  

Agilent: how about the spatial characteristics?
Azimuth: there is no pattern. The signals appear as random with alpha and beta variables.

Motorola: do I have to average all the results if I reproduce this in the anechoic?
Azimuth:  the importance of this is to create isotropy. This model proposes how to create in the anechoic, and also to programme it in a Matlab simulation.
Motorola: can this model used to create a simulation, and a different reverb with different stirrers, will this be simulated with this?
Azimuth: we have done simulations with several exponential decays and we have seen that this not affect significantly to the throughput.

Intel: can we see conductive tests with this proposal?

Azimuth: been working on System Vue. However found some issues.

Motorola: with this info, is it possible to programme this into the channel emulator?
Spirent: we need to check.

EB: we need to check. We want a channel model that reproduces the propagation conditions for the reverb, and not for the anechoic.

Motorola: this is a channel model for the isotropic in the anechoic. Not for the reverb.

Chair: but this will provide similar results between reverb and this proposal as the contribution claims.
Bluetest: doc is presented in time and there has been sufficient time to review.

Spirent: request tdoc number for the power point presentation.

WF: noted
Chair: it is requested to provide the summary of their feedback to this contribution to the Chair directly, and will be compiled in a new tdoc to be prepared by the Chair. Before 12:00 noon Wednesday.
Collected in Doc R4-130887
	R4-130748
	Text Proposal for TR 37.977 on the Definition of 3D Isotropic Channel Models
	Azimuth Systems, Bluetest AB, EMITE, CTTC, Huawei, Orange, KT Corp., KTL

	Approval


Discussion:  

Intel: asks to deal with this in the main RAN4 session
WF: noted
	R4-130749
	Text Proposal for TR 37.977 on the Verification Procedure for the 3D Isotropic Channel Models
	Azimuth Systems, Bluetest AB, EMITE
	Approval


Discussion:  

Intel: Rev8 from MOSG was not agreed by all companies
Azimuth: the comment about Rev8 alignment was about the VNA settings mainly.

Agilent: the reference to Rev8 does not mean it is correct.

Motorola: Absolute data throughput was introduced in MOSG after RAN4 agreed.

WF: noted
	R4-130887
	Collection of feedback to the further clarifications provided on the geometrical implementation of isotropic channel models
	Rapporteur (Vodafone)
	Discussion


Discussion:  

Azimuth:

Chair: most important questions are in section 4. Others seem not linked to this discussion.

Nokia: 4f) and 2c) not clear feedback from Azimuth
Azimuth: no discontinuity in the chamber. The model in theory proposed does not include time and no discontinuity. On 4f) we need to define how we are going to rotate the device in the 3D environment. MOSG11805. Absolute throughput comparison has not been provided.
Nokia: are there results that compare anechoic and reverberation chamber?

Azimuth: not available in 3GPP, but there are groups working on this comparison based on experimental results.

Bluetest: we want to document what we are doing in the TR. We have been testing devices and want to document this effort.
EB: will there be answers to these questions?

Azimuth: we will work on a good faith basis to understand the questions to try to answer the questions properly.

Chair

Alt1: postpone the decision until comparison effort is complete

Alt2: agree the channel models under section “new channel models under investigation”

Alt3: leave the decision to RAN4 main session

Alt4: provide in an LS to RAN1 the characteristics of this channel model and let them provide feedback.

Alt5: ignore the TR, keep the technical work
WF: noted
Generic

	R4-130742
	TP for TR 37.977 to Modify Settings for the Channel Model Verification Procedure
	Elektrobit Corporation, Sprient Communications, Satimo Industries
	Approval


Discussion:  

ATR: why increase ms speed from 3 to 30
EB: it was a typo.

Chair: and the rest of the changes? What is the motivation?

EB: to increase the resolution. We observed this during the verification procedure.

Bluetest: why we use 100km/h for the Doppler spread?

EB: consistent with the channel model 

WF: approved
Anechoic
Reverb

Other methods

End of first session
4. (5) Absolute data throughput for MIMO OTA comparison

Generic contributions

	R4-130663
	TP on the applications of the Absolute Data Throughput Comparison Framework
	Vodafone
	Approval


Discussion:  

Agilent: miss 3D in the anechoic comparison. Do not believe 2D test will converge to any 3D test.
Vodafone: agree with last sentence is out of scope for the application of the framework and confuses. Propose to remove this sentence. On the 2Dvs3D they may be the same depending on the initial conditions agreed for BS and channel models, and also it looks for the understanding of the differences between 2D and 3D. There could be constant shift difference for example. Something we need to investigate.

Bluetest: Agree with Agilent, a 3D comparison seems missing for the 3D anechoic.
Motorola: do not see why 3rd scenario should be included since it compares conducted 3D with radiated 2D.
Vodafone: 3rd scenario is already agreed.
EB: 3rd scenario may mean that 3D isotropic is already agreed.
Vodafone: in 3rd scenario 3D means 3D isotropic implementation as discussed in Azimuth contribution.

Azimuth: we have a 3D isotropic channel models defined, but not yet agreed. Why correlation based CM are excluded in the framework?
Intel: if correlation cannot be implemented in chamber, they cannot be used to compare with the conducted portion

Vodafone: but yesterday Intel/EB claimed that correlation and geometric based CM were the same regardless of the initial phases.

Motorola: the conducted portion was never meant to consider correlated.
Azimuth: the framework is method agnostic and purpose is to compare.

Nokia: the 2D SCME should implement. Do not confuse 3D channel model definition and 3D validation. There is 3D channel model SI in RAN1 on going.
WF: return
Anechoic based methods - Results

	R4-130034
	Preliminary Results on Absolute Data Throughput Framework
	Motorola Mobility, Spirent
	Discussion


Discussion:  

Agilent: the results are very sensitive to the 15º shift.
Azimuth: was all conducted? You have any radiated for the comparison? Did you do any 2D tilting? You have to tilt the device for the correct evaluation.
Motorola: conducted. The radiated part is not done yet. No 2D tilting. Agree on the 3D evaluation.
Vodafone: why not use uncorrelated if they show the discrimination similarly with a change of performance between good and nominal. The bad is the same.
Motorola: that is an option.

Agilent: would it be good to see this with SNR.

Agilent: 3D evaluation is different from 3D channel models. A 3D channel model may require that the device needs to be tilted too.
Nokia: agree with Agilent.
WF: noted
Reverb based methods – Results

	R4-130570
	Verification of 3D Isotropic Channel Models using the Absolute Data Throughput Comparison Framework
	Bluetest AB
	Discussion


Discussion:  

Motorola: the measurement does not agree with the framework. Channel emulators can implement 3D channel models. You get the data from the chamber and you injected it in the channel emulator for the conducted test, so it is not possible results disagree
EB: 3D channel models can be implemented, we have. But 3GPP has not defined them.

Bluetest: from Spirent you cannot implement 3D channel model.

Motorola: the data that you take can be contaminated by your chamber and regardless of that potential fact results will agree. The procedure used it is not following what stated in TR.

Bluetest: the TR does not mandate that correlation cannot be used.

Motorola: the framework says to use radiation pattern

Azimuth: if correlation based and geometric based is the same, it should be allowed to be used in the framework.
Azimuth: only problem can be the calculation of the correlation in the chamber. But Bluetest said that it was verified with correlation computed from Satimo data.
Agilent: this document proves that there seems to be no inconsistency created in the chamber. This shows the value of the concept.
WF: noted
	R4-130757
	Conducted channel model for the isotropic environment implemented with complex antenna patterns using a correlation-based approach
	Azimuth Systems
	Discussion


Discussion:  

Nokia: what is the intention? The channel model in conducted seems to be adapted to match the reverb
Azimuth: the SCME in conducted matches the radiated part.

Nokia: have you implemented SCME in conducted test exactly as defined? As in demod tests?

Azimuth: exact implementation of correlation based SCME.

Nokia: what do we validate with this?

Motorola: is this SCME isotropic with spatial characteristics

Azimuth: we specify the correlation of the antennas under the correlation based SCME.

Motorola: Isotropic SCME is not SCME.

Chair: this only validates what happens in the chamber happens similarly in the conducted portion.

Chair: and it is clear that the channel being used is isotropic with temporal characteristics based on SCME.

Nokia: is there intention to test if several devices provide same throughput across methods using the exact SCME.

Azimuth: yes
WF:  noted
	R4-130764
	TP for TR 37.977 on the Emulation of DUT Rotation in the Conducted Test of the Absolute Throughput Framework for 3D evaluation
	Azimuth Systems, Bluetest AB, EMITE
	Approval


Discussion:

Vodafone: is the calculation of the correlation of the MS method/channel/chamber agnostic?
Azimuth: it is based on isotropic environment.

Motorola: for other non-isotropic channel models the correlation changes with the orientation of the UE

Azimuth: this is the correlation that is valid in the isotropic environment.

Bluetest: the correlation can also be calculated in an anechoic chamber. 
Vodaofne: har to understand the geometric 2D SCME and the correlation approach with the correlation calculation presented here

Azimuth: System Vue does it. You can do what oyu say, just have to change the correlation number. This contribution is for the isotropic.

Agilent:

Azimuth: you can calculate the correlation of the antennas based on the radiation antenna pattern and the incident signals.

Chair: is it possible for the group to discuss this change considering that the correlation is calculated for the 2D SCME channel model? And associated changes to current proposal.
Chair: proposes to revise document following suggestion above
WF: to be revised in
5. (2+2) IL/IT comparison using Reference antennas
Generic

	R4-130530
	Inter-Lab/Inter-Technique OTA Performance Comparison Testing for MIMO Devices, Revision 9
	AT&T
	 Discussion


Late contribution
Discussion:

Chair: feedback from the group is requested in this meeting and to be included in these meeting minutes. For MOSG the deadline is 2300 UTC (6 PM EDT) on Monday, 4 February.
Main changes are:

· Added the text and tables originally proposed by Spirent in MOSG130108 to Section 3.2. These changes retain the old UMa tables with updated AoD values specified to 0.1 degree resolution. Also included are three modified UMa tables with -15 degree AoD offsets. Section 3.2 now includes a recommendation that labs use both UMa models in order to compare results between the two. 

· Changed the SNR section 3.6, removing the specifics proposed in MOSG130105 and limiting the emulated noise environment to either Scheme 3 or Scheme 4 from MOSG121109. 

WF: not treated
	R4-130752
	Inter-Lab/Inter-Technique OTA Performance Comparison Testing for MIMO Devices
	Azimuth Systems
	 Discussion


Late contribution
Discussion:

WF: not treated
Anechoic
	R4-130270
	Measurement results of TD-LTE MIMO OTA performance
	CATR
	Discussion


Discussion:

Azimuth: how was the correlation at the BS?
CATR: uncorrelated

Azimuth: but if you use the cross polar antennas you have high correlation with the SCME

CATR: will check.

WF: noted
Reverb

R&S
	R4-130451
	Additional MIMO OTA results on reference antennas
	Rohde & Schwarz
	Discussion


Discussion:

Azimuth: are the 3 results from Fig3 considering each a full 3D evaluation?
R&S: yes

Nokia: we have results that indicate that one orientation would not be sufficient

WF: noted
6. (0) Simulations

7.  (4) SNR discussion and Testing in Elevation
SNR
	R4-130420
	Additional MIMO OTA measurement results for studying AWGN impacts
	Nokia Corporation
	Discussion


Discussion:

Agilent: troubles to understand why Good Nominal Bad antennas do not show any difference in SNR test. One possible factor may be that this is vertical pol only. In our following paper we see 11dB difference. Other papers have also shown some differences.
Nokia: fig2 uses the same device but with different reference antennas. And noise is non-correlated. It would be good to see other companies to provide results in similar experiment.

Vodafone: but we saw other labs that results in Fig2b were varying for different ref antennas

Agilent: this is vertical only, this may have an impact?

Motorola: in a contribution we showed that the differences between devices were at high SNR. They were difficult to distinguish under low SNR.

WF: noted
	R4-130771
	Definition of SNR
	Agilent Technologies
	Approval


Discussion:

Nokia: are you going to validate your assumptions?
Agilent: planning to show results with this proposal?

Nokia: before agreeing on the definition we should be based on certainty.

Agilent: we presented R4-126651 measurements with ref antennas with uncorrelated noise

Nokia: it would be good to get results in similar conditions (anechoic fully radiated test)

Azimuth: approval against what?
Agilent: intention was to reinstate the need for SNR.
Nokia: we cannot approve the definition, but good to accept that we need to evaluate.

R&S: 2-channel method is not included
Intel: no strong opinion, but will come in March with a contribution on this topic.
WF: noted
Positioning and elevation
	R4-130730
	Reference antenna multiple 2D cuts performance simulation
	Agilent Technologies
	Discussion


Discussion:

R&S: again confirms to evaluate full evaluation.
Vodafone: is the theta =0 result explained by the null of the radiation antenna pattern?
Motorola: yes

Vodafone: all curves except theta=0 are on top. Looks like we don’t need to study full 3D

EB: no Reference 4
Azimuth: would it be possible to see this with SNR definition? And provide an average of all cuts and see if that correlates with the results from reverb. It would be useful.
Agilent: we can do it. Discuss offline

WF: noted
	R4-130424
	MIMO OTA device positioning
	Nokia Corporation
	Approval


Discussion:

R&S: it is not a TP.
Nokia: if 1 2 and 3 agreeable, the group will prepare a TP for next meeting.

Motorola: option to use FO to reach the dongle from the laptop.
Nokia: can we reuse the work done? And prepare TP for next meeting.

CATR: agree to reference the TR as TRs are evolving as a consequence of discussions.

Motorola: the test volume should be large enough to accommodate the head and hand.

Chair: agreed as a working assumption. It is pending the TP for the TR.

WF: approved
8.  (1) Method based contributions

	R4-130892
	LS to RAN1 – Proposal of additional channel models for MIMO performance
	Motorola
	Approval


Discussion:

Bluetest: late contribution. No time to review.

Azimuth: questions are not really appropriate for RAN1.

Nokia: LS are typically created as a result of discussions

Chair: As not time for discussion in ad-hoc, Motorola to reach group consensus this meeting on the need to send LS to RAN1 on the topic. To be discussed on reflector.

WF: return
Multi-probe chamber methods

Reverberation chamber methods

	R4-130751
	Text Proposal for TR 37.977 on the Reverberation methods
	Azimuth Systems, Bluetest AB, EMITE
	Approval


Discussion:

Motorola: not clear on the sentence “most analogous…”.
Azimuth: the conditions at that change are static not dynamic. That is the analogy. In other approaches described in that section there are dynamics involved in the testing.

Agilent: good proposal.

Azimuth/Agilent: angles are fixed but not the same as to be found in the anechoic chamber.
WF: approved
2-stage

2-channel method

9. Conclusions: Way forward discussion
Conclusions, WF

Agreements & Recommendations to CTIA IL/IT test plan/

· Band 7 (high band) should be considered mandatory in order to understand the performance variations between methodologies (if any) and hence a mandatory activity. Devices for B7 need to be checked (cables and availability).
· SNR: We shall prioritize the comparison without SNR. The use of SNR needs to be better clarified and its effect investigated.
· 15 degree modification agreed as a working assumption for comparison between devices using reference antennas
· XPR: it is suggested it is investigated the effect/influence of using no XPR in the tests methodologies in their ability to distinguish good from bad measurements (3D isotropic considers 0dB, SCME introduces 9dB)
· 3D evaluation needs to be investigated and considered in the test plan
Next steps:

· Progress of SNR

· Progress of channel models and 3D evaluation
· Labs are requested to execute channel model verification and absolute data throughput framework

· IL/IT results according to test plan
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