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1. Introduction

This is the MIMO OTA ad hoc minutes and summary of discussion.
Attendees:

Agilent, AT&T, CATR, National Instruments, Sony Ericsson, Vodafone, Nokia, ITR (Japan?), Apple, ETS-Lindgren, Rohde & Schwarz, Intel, Intertek, Ericsson, Bluetest, Satimo, Elektrobit, NTT Docomo, Qualcomm, Spirent, Azimuth Systems, Motorola Mobility.
Chair shows proposed meeting schedule for the day, from 9 AM to 12:30 PM, picking up again after afternoon break (16:30) and running to 20:00.  Breaks are also scheduled.  Group would meet only today, assuming agenda is completed.
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2. Round Robin Results

R4-115545, Compilation of all Azimuth LTE Round Robin test results
Azimuth Systems
R&S 2.6 how is the number of subframes to transmit determined?  Answer: it is determined indirectly by the selection of the emulator Doppler.  Emulator Doppler is selected; chamber Doppler should be ten times lower, this determines the turntable/stirrer speed.  Each throughput sample must be obtained for the length of time the turntable/stirrer goes through one or more full rotations.  The number of subframes is determined to fill this time.
R&S: Any further investigation of why ZTE devices at 64 Mbps drops down?  Answer: no.  There is a slight effect seen in conducted test.
ETSL: What is the stirrer speed?  Paddle moving at same speed as turntable?  How are you gaining anything by rotating the paddle at same speed as turntable?  Does it get all possible combinations of positions?  Answer: (please supply answer)
Vodafone: Further investigation should be done to explain the strange 64QAM performance of the ZTE device.  Answer: agreed, but this requires perhaps some work with the vendor.
ETSL: on 64 QAM different host laptops, any measurements of power consumption?  Answer: No

Document noted.

R4-115655, Analysis of DUT Pool 4 Test Results 
Nokia Corporation
ETSL: Any repeatability testing?  No not with optical, but with direct connect.  What did you see?  Similar to Azimuth.  Also using own laptop?  Yes, true.
R&S: Fig 2, setup – clarification of test setup.  Where is second part of optical transceiver?

Agilent: encouraging results.  Fact that optical connection approached 2-stage method shows it’s probably the cause of the difference.  Important example about why LT noise matters.  Are we testing the device or device + laptop performance?

Azimuth: laptops aren’t repeatable in the amount of noise produced – need to specify exactly how the laptop is configured.
Motorola Mobility: even if you try to set a certain software load, modern operating systems are going to go do their own thing anyway.

ETSL: we’re focusing on dongles, but that’s the very thing CTIA has been avoiding because it’s so hard to control all variables.  Eventually we will get stand-alone devices to test.
ETSL: is the measurement over just azimuth plane?  Yes.

Document noted.
R4-115821, Results of LTE MIMO OTA round robin test using the two channel method
Rohde & Schwarz

Agilent: based on absolute results or relative?  Absolute.  So ranking is compromised by comparison…  any bigger conclusion? (rambling questioner.)  Can’t just look at average over all angles due to different responses over angles.  So how to formulate a metric that captures this?  Just talking about average doesn’t give a full picture.

ETSL: say you see a weakness in your device you want to improve and you go change the device.  Will it work better in real world use cases?  Have trouble understanding what the methodology tells about the device.  Lots of discussion about selection of test method / model selection and how relevant it is for performance in the real world.

Document noted.
R4-115822, Analysis of round robin test results
Rohde & Schwarz

Lots of issues raised about labeling and naming of DUTs.  What are we intending to do with the results?
(open discussion)

Document noted.
Morning Break

R4-116164, Summary of the Round Robin Data Obtained with the Reverberation Chamber Methodology

Bluetest AB
R4-116164 replaces R4-116027

R&S: Fig 14 – why the spurious data point?  Answer: it’s a cut and paste error from the original raw data
Azimuth: It’s unfortunate we are unable to compare 64 QAM results since that’s where many differences in performance were noticed.

Vodafone: explain difference in Fig 9.  Differences in eNodeB emulators; problem is now fixed but different results remain.

R&S: any indication by Emite why they used different settings?  Best explanation so far has to do with version of test plan they used – old version doesn’t specify MCS for testing.

Document noted.
R4-115927, Comparison of full Anechoic chamber measurement results
Elektrobit, Nokia
R&S: Question about Figure 9 – why four curves for 2 versions of software?  Answer: Multiple runs under same conditions.
Questions: what are Docomo and Docomo3?  Answer: two different devices

Bluetest: Question on Fig 4 – why different slopes of line?  Thinks it’s a scaling issue, or antenna configuration.

Agilent: how can you scale something and change its shape?
ETSL: Comment – anything below 50% throughput shouldn’t be trusted.
Many objecting to this.  However, some point out use of sensitivity measurements at 5% or 10% BLER is analogous to 90% of max throughput.  Relying on a measurement of 80% or 90% BLER makes no sense.
R&S: this is an artifact of the measurement technique – it’s an average of many measurements.  A throughput curve is measured at each angle, then the curve is averaged.  In some positions, the DUT will have already disconnected (throughput = zero), but this is averaged in with the other curves.
Intel: Question on Fig 7 – is it safe to say each curve is a different test case because some parameters are different for each?  Answer: Yes.

Document noted.
R4-116165, Results for two-stage LTE MIMO OTA Round Robin Testing

Agilent Technologies, SATIMO Industries, CATR
ETSL: Question on Fig 6(b) – linearization curve immediate deviation away from –60 dBm.  Answer: for that device seems –60 was the edge of something.  Is it possible to be a repeatability issue?  Answer: perhaps.
ETSL: with the modeled conducted test, is that for multiple antenna orientations?  Actual throughput measurements?  Answer: for the emulated stage 2 of the methodology.
Azimuth: For each point, how many measurements?  Many, at least 4.  Standard deviation at any point was very low.  Then assume it’s a fixed bias and use the characterization to linearize the antenna pattern measurements.
Nokia: How is power calculated?  Detail provided in a previous paper.

Document noted.

Elektrobit:  R4-116104 is a late document according to the Tdoc list maintained by the RAN4 secretary.  As a general comment, we should respect the guidelines of RAN4 what comes to contribution deadlines.
R4-116104, Summary of two-stage measurement results
Agilent Technologies
Nokia: Fig 1 – these results are from UMa not UMi.  UMi results doesn’t correlate well with 2-stage.  Wrong data in the contribution.  They will work it out offline.
Elektrobit: We don’t agree that this kind of apples to apples comparison is possible with given data. As mentioned in documents, due to unknowns in test parameters, it is challenging to compare the results even within one method (data from different labs), not to mention between methods.
Bluetest: refers to more figures that are not comparable.

Document noted.
Prior to break

Elektrobit: do we need to review the revised TR?

Chair: can we endorse it right now?  Can we do this after we reconvene?

People want time to look at it one more time.

Chair: need to understand what the options we can give to RAN4 re: fate of SI:

1) Continuation

2) Suspension

3) Closure

Chair exhorts group to think about it.

Chair: close meeting until 16:30
After Break

Review agenda, schedule

Chair: is there any objection to accepting the current TR draft contained in R4-115903?

Agilent notes a spurious change bar.  Only editorial.
Group endorses the TR
3. New Technology

R4-115566, LTE 2×2 MIMO OTA Down Link System Performance Simulations in Different DCS Local Interference Levels
CATR

R&S: clarification – varied interferer, also varied SNR?  What does SNR refer to in graphs?  Answer: SNR

Where does the interference come from in real life?  Answer: other eNodeB.

Document noted.
R4-115725, Effects of Varying Channel Conditions on Different Antenna Designs
Azimuth Systems
ETSL: when we went back and tested the different models – were the cables disconnected?  Answer: yes.  Point is that disconnecting the cables could cause a different response.  Reply: point of the contribution is to show how different channel models produce different performance for “good” (orthogonal dipoles) and “bad” (native DUT) antennas.
R&S: distance between dipoles?  Answer: ½ lambda.  Was it tested conducted?  No

MM: (?)
Bluetest: are you sure the cables were connected properly?  Connection at DUT connectors may not have disconnected internal DUT antennas.

Answer: yes, connections were proper.  Part of verification was to perform the test with the DUT outside of the chamber with the dipoles on long cables.  Results were comparable to measurement result obtained with DUT inside the chamber.
Document noted.
R4-116105, Definition of UE pattern measurement function based on RSRP definition
Agilent Technologies
R&S: RAN1, 2, 5 need to be involved, this is not a RAN4 task.  Answer: need to be able to communicate it to other groups that need to do the work.  Looking for an indication that defining things this way is helpful.  Reply: such considerations are not written in the document.  Agrees it should have probably been included.

Nokia: thanks, it has been asked several times for this information.  It is still missing some important parameters such as measurement interval, other parameters.  Some discussion about improvements to the definitions.
Some debate between Nokia, Agilent.
R&S: why two different states, connectivity modes?  Answer: this is an error.  Also, applicability is wrong (5.1.1).  Answer: also an error.
Intel: A preamble description of the purpose would be very useful.  Reply: will provide, plus make other fixes.

Docomo: definition is for LTE, what about a definition for HSPA?  Answer: this is correct.  Have not worked on the latter yet, but it should be straightforward.
Docomo: how to define the RSRP?  Not enough for the antenna measurement.  A gap in the measurement definition?
More discussion.

Elektrobit: RAN1 not aware yet?

Agilent: correct.  Will describe the process in his updated document.  Described a possible process.

Elektrobit: There is dependency between MIMO OTA SI / WI schedule and possible update to RAN1 specs. It needs to be clear in RAN4 that this change is needed as part of MIMO OTA, before initiating any changes to RAN1 specs.
Document noted.
4. Study Item Way Forward
R4-115735, Way forward for test case documentation within the MIMO OTA Study Item
Intel Corporation, Elektrobit
Azimuth: not clear on the purpose; seems to have a lot of information specific to anechoic method.  Reply: it’s flexible enough to be used for all methods.

Spirent: is this to be used collect history?  Ans: yes.  Reply: then this is a frivolous exercise.  Should move forward with the TR.

MM: if we use this to collect information and discover all the differences between the various labs, then where does that get us?  We already know there are differences.

Agilent: if we think we know what we have to write down, then compare the results, we’ll see where we are thinking differently.  The output should be in the TR, but not everything along the way.

Vodafone: good way to organize the data.

Discussion about advantages of this proposal.

Spirent: not arguing it shouldn’t be done, just that it shouldn’t be in the TR.  Doesn’t understand why it should go in the TR.

Agilent: too much detailed info for the TR, but otherwise good housekeeping.

ETSL: doesn’t think anyone will ever be able to determine from the current data why it’s a specific value.  What we were missing from the beginning of the RR was standard test conditions.

Docomo: believes data was supposed to go into the TR.

EB: doesn’t think the data should be in the TR.

More discussion about advantages of this proposal.

Intel: just getting the settings out into this group would be very helpful.

Chair proposes to strike certain sentences.  Intel agrees to change the document and resubmit.

Labs are supposed to fill out the summary according to their setups.

R4-115947, New WID proposal: Verification of radiated multi-antenna reception performance of UEs in LTE/UMTS
Vodafone
Discussion ensues.
Bluetest: just one methodology?

Vodafone: should have one methodology

Bluetest: why not specify test uncertainties and allow all test methods that meet this be allowed?

R&S:
Docomo:

Verizon: from discussion here, seems like we can’t finish the SI at this time.

Chair: does that prevent opening a WI?  Yes, apparently.

Sprint: disagrees, not unprecedented.

Chair: if WI is approved and started, what would it do?
Spirent: there could be work that would progress while SI finished the TR.

Agilent: need to have performance requirements to open a WI

Sprint:

Scheduled 1/2 Hour Break

Resumption of conversation

Chair asks whether there has been a consensus.

Chair: can open a WI while a SI is still going?

Sprint: yes, it’s legal.

Chair: if we were to do this, would there be difficulties at RAN plenary?

Sprint: there has to be good reasons and objectives.  Need an argument to show how it progresses the work.

Chair: Rumor that RAN would not open any more WIs in December?

Sprint: Not open any new feature WIs

Chair: what is a reason for opening a WI while keeping the SI still going?

Agilent: Reason – precisely nail the test conditions, performance conditions.  What is it we could do or not do while in a WI phase?

Sprint: if there’s anything we’ve actually agreed to in the SI then that could be transferred to the WI?

Answer: some “domain” knowledge

Open discussion.
Chair: what is the fundamental advantage to open a WI now?

Docomo: determine the final solution to the MIMO OTA testing

Chair: why will we be able to do that better than now?

Docomo: feels there’s an advantage to certain discussions moving into the WI phase
Agilent: interprets that WI will motivate progress.  Having said that, could write a much clearer WI.

Chair: can we discuss what it is we are going to do next so we can decide what to put into the WI?
General agreement.

Chair switches to questions to spur discussion (top level numbered items in copy of Powerpoint slide below).
[image: image1.emf]1. Where are we at now?

2. How do we know when we are done?

1. Method to distinguish good from bad UE’s, including absolute 

performance.

2. We have R&R in the final test method(s)

3. What needs to happen to get there?

1. precisely define the conditions under which measurements will be 

made

a. RF conditions: SNR, power levels, open/closed

b. Agree on eNodB settings (same s/w version)

c. Agree on channel models used during testing 

d. Verify that the channel model is implemented in the OTA system

e. Measure devices conducted (to get reference point to compare 

radiated to)

a. With channel model

b. Without channel model

f. need devices that are stable

2. Need site validation methodology

3. measure with reference (good/bad) antennas

4. measure with & without laptop noise corruption (LME has laptop 

phantom)

5. larger ref antennas (to replicate laptops)


Color coding reflects which items are being done by CTIA, which could be done by RAN4.

Group agrees on the need to work offline to craft a WI that includes this information.
5. Thursday Session

Chair opens session with schedule review.
WI Proposal

Rapporteur reads WI proposal

ETSL: the focus on “good” and “bad” and reference antenna arrays implies there’s a threshold for those choices.  There should be a way to be able to account for improvements in technology.
Agilent, Spirent: going forward in the WI can reevaluate methods against new performance targets.
MM: ok with M2M being there, but does open the door on very large devices (e.g., soft drink machines).  Might want to choose a size limit.

Debate over the M2M phrase.

ETSL: Terms good and bad has meant low/high antenna correlation, but we really want to evaluate system performance.

General agreement to not limit to good/bad antenna correlation.

Vodafone: has no problem with “good”/“bad”.  WI can decide what that means.

Further discussion about “good”/“bad”.

Intel: is the performance metric actually specified in the proposal?
AT&T: might have been deleted by accident in previous revisions.

Spirent: some of the verbiage from 37.901 may be helpful in this proposal.
Discussion around adding these words.

Further pondering of what happens when the SI closes or how to close the SI (procedural questions).

Chair asks group to what the proper procedure is for closing an SI and dealing with the situation of closing it with less than 100%.  Is it possible to close the SI before the WI is approved?  What do we do with the TR?  Does it need to be presented at version 2.0 to close the SI?

Chair: do we have consensus that we want to open the WI?

Chair proposes way forward.
MIMO OTA Way Forward:

1) Close the SI in accordance with 3GPP policy

a. The SI has served its purpose and the remaining open objectives are covered by the proposed WI

2) Recast the task by opening the WI with a definition as drafted in R4-115947 (updated upon group agreement)

3) The WI proposal will be presented at RAN#54

Chair asks if there are objections – none heard.

Rapporteur wants review deadline to be 23 November 1600 UTC.  Commenters to directly edit the document with change bars.
Discussing whether to further review the WI proposal vs. discussing next steps.
Continued discussion of the WI.
Next Steps Discussion

Chair shows presentation compiled from previous day’s discussions.

Chair taking down notes for next steps:
Next Steps Draft 1

· Deploy reference antennas and reference device(s)
· Verizon will identify one model
· Agree on second model (alternate chipset)
· Create reference environment
· Standardize eNB, channel emulator, 
· BS antenna parameters
· Use channel model from TR
· Use reference antenna patterns for conducted channel
· conducted performance of ref devices
· Validate channel model implementation in chamber
· Simulation of expected UE performance in chosen channel model
Chair to send out Way Forward document on reflector with request for comments.

Meeting is closed.[image: image2.png]
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