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1. Introduction
Acting chair: Moray Rumney, Agilent

Acting secretary: Charles Wright, Azimuth Systems

2. Agenda

10:00
Welcome from the host (Azimuth)
10:05
Introductions
10:10
Agreement of the agenda
10:15
Reviewing of issues from last meeting (Jeju). R4-094793

10:30
Presentations

12:30
Lunch (Box lunch in Hotel)

13:30
Presentations

15:30
Break

16:00
Presentations

17:00
TR review

17:30
Plans/actions for next meeting

18:00
Close of meeting (19:00 at absolute latest!)

3. Minutes
· R4-100312 – ZTE, “Method to capture MIMO multiple channel IQ waveform without impact on antenna patterns”, given by Zhi Zhou (ZTE)

· Anritsu: needs some standardization in the UE to make this work so test equipment can work with the captured data

· Spirent: GPS subgroup developed a file format for RSSI type data, with flexibility for multiple antenna systems

· ETS-Lindgren: Phone is not a measurement instrument; need to know how to believe the calibration, traditional OTA tests looking for impairments like platform interference, on this methodology, those impairments will be measured by the impaired platform.  How do you avoid introducing more impairments from this?

· Q: document created for A-GPS for common file format?  Spirent – “CTIA test plan for mobile station OTA performance, v3.0, 30 April 2009” certification@ctia.org, identify self as a RAN4 member.

· R4-100360 – Spirent, AT&T, Motorola, “Overview of CTIA MIMO OTA Activities”, given by Ron Borsato, Spirent

· Agilent: Round-robin tests - comparability?  Ans (AT&T) – very little difference with TRP, TRS – there are ways to make that measurement in the reverb chamber, but measurement is made in a stepwise fashion, but even then agreement is very good.  More variance in the result, but more variance with TRS even between labs.  Offered to bring some data to show if there is interest.

· Q: what about the schedule for these activities? Ans (Spirent) – no target completion date but activities underway to scope the work items to get to the dates.  Mentioned AT&T idea of a tiered test plan, would help to prioritize and reduce scope to achieve an early 2011 result (the hope) but not sure yet.

· R4-100377 – AT&T, “Tiered Support of SIMO/MIMO Radiated Performance Testing”, given by Scott Prather, AT&T.  US operators quite supportive of this – CTIA ERP conference call just this past week

· Elektrobit: using test method takes considerable time – isn’t this true that the other methods take considerable time?  Ans: most of what he’s seen of the MIMO OTA tests would take considerable extra time

· Elektrobit: Tier 1 is for simple case.  Do you mean that both T1 and T2 need to be done?  Ans: depends on terminal, operator, use case.  All devices would need to pass T1, additional T2 testing defined based on carrier and use case
Open to any simplified approach

· ETS-Lindgren: seems like a branch rather than tiers.  Ans: just suggesting a general approach.  May turn out the higher level tiers branch out; main thing is a relatively simple baseline approach.

· Agilent: suppose we do simplified approach, does this mean DUT will perform very well in more advanced scenario?  If it passes T1, does it necessarily mean it’s a good DUT?  Ans: valid question, in most cases, this test should be able to identify a serious problem in the antenna.  More subtle aspects of antenna design could slip through.  Not really a concern.  Current tests are not real world, but it’s useful because it tells a lot of interesting stuff about the UE.  Could later eliminate T1; T2 becoming the baseline, if perhaps because the T2 is eventually simplified

· ETS-Lindgren: Big difference is you can’t separate the environment.  TRP/TRS are stand alone properties of the DUT – not so with MIMO devices

· Chair: no way we’re going to have an actual performance requirement “soon” (this year).  So tiers are attractive from this standpoint.

· Motorola: in case of MIMO UE you’re looking at essentially the antenna parameters.  Performance of SW can for the most part be conducted.  So simplified T1 approach is very attractive

· R4-100409, NTT DoCoMo, “Comparison table for MIMO OTA methodologies”
Chair: asking for approval, but there are other methods not included, probably we could put other methods in the table before we get approval.

· Chair: Was there a plan for how this table would be managed?
Ans (Elektrobit): thinks can use as a starting point, and have all candidates in the same table.

· Proposal (chair): Move to make a formal action item, action is for everyone to who is proposing a method is to fill in the table for their method, then
Move to make a formal baseline in the TR

· Spirent: note this is an informal meeting, perhaps the ad hoc meeting in April

· Q of RAN4 chair: Could this become an item in the next ad hoc meeting in April?  Ans: Perhaps…
· Agilent: questions about the items in the table (rows) is bandwidth a reqt?  We don’t see support for specific SNR, do we need this?
ANS: Table does not mean requirements, just feasibility of each methodology.  Table does not exclude any methodologies, company who proposes their own methodology, then they can add their own into the table.

· Agilent: likes the table, but should have problems we’re trying to solve, rather than the features of the methodology.

· Anritsu: Lots of discussion about metrics – shouldn’t there be a row about metrics in this table?  (Elektrobit) agrees, more also related to problem to be solved.  As mentioned, this is just a starting point.  Should go into the TR.

· Motorola: going back on what we said before, seems we’re spinning our wheels on this

· Chair: this is a text proposal?  Ans (Elektrobit): don’t have one yet.  Can provide it in a couple of hours if it’s what people like.

· Chair: there’s opportunity to improve this over the next few days and hope to get something agreed on for approval in main meeting.

· R4-100722, Agilent, “Developing Performance Requirements and selecting Figures of Merit for MIMO OTA”, given by Moray Romney (Agilent)

· Elektrobit: uncertainties agreed to be discussed during the Work Item phase (R4-094748)

· Octoscope: Clarify aspects that affect uncertainty of end-to-end vs. antenna?  A (Agilent): SNR has large impact on throughput, uncertainty in SNR has large impact on result. Consequence of antenna uncertainties easier to deal with (they’re linear, fairly well-known), impact of these uncertainties on end-to-end performance is nonlinear

· ETS-Lindgren: will we be capturing the impacts correctly (VSWR effects?)

· (some freeform discussion follows)

· Spirent: talk about this approach in view of tiered approach, some discussion in CTIA on this subject, this has never been done in 3GPP, what do you think RAN5 would think of developing tiers?  ANS: there are tiers with performance, but the test methods are the same.  Not so with these tiers.  There doesn’t seem to be precedent right now for doing something simple now and replace with something more complicated?  No, just not have two/three separate methodologies at the same time… no precedent.

· Agilent: Old method of CQI in HSPA was proven to not work, so they came up with a new method.  Did first method get removed?

· Fujitsu: seems that uncertainty is in the scope of the SI.  Second comment: maybe it’s easier to do the two tiers, but it’s important for UE vendor to know antenna patterns anyway.

· Chair: Suggestion we need some sort of uncertainty analysis should be done in the SI.  Things that directly relate to what we want to measure, versus nonlinear effects on throughput.  When we define uncertainty, we need to know how it relates to the metric.  If we do define an antenna method, what would we define?  Not obvious how this would be done.

· Lunch Break

· R4-100380, Panasonic, “Effect of delay waves on MIMO OTA throughput of a handset MIMO array using a spatial fading emulator”,

· Spirent: what was the longest excess delay?  SCME urban micro has too many long delays

· ETS: with 11n devices, get ones with removable antennas

· Azimuth: Need to be sure to get high enough throughput to be sure you’re really in a MIMO mode

· R4-100412, NTT DoCoMo, “Impact of Antenna Pattern on Throughput for SCME”, given by Umeda Hiromasa
· Elektrobit: conclusion is questionable.
· Agilent: throughput is SNR dependent.  Is Figure 2a … correlation result does not agree with throughput result – probably should have done it differently.

· Agilent: interesting to see the conducted test, SCME to evaluate the DUT, you have to have some kind of antenna pattern in mind to do the conducted test – what was it?  Ans: will get back to you

· Elektrobit: Figure 2a, did you use appropriate polarization to measure the gain of the two polarized antennas?  Ans: thinks condition is the same but will check

· R4-100411, NTT DoCoMo, “Dependency of Antenna Correlation on Power Angular Spectrum for Multiple antennas Mounted on Mobile Phones”, given by Umeda Hiromasa
· Elektrobit: figure 5, is it averaged over different rotation angles or is it one angle?  Figure 3, do you have results for wider separations?  If HPBW and channel is also narrow, then correlation is high?  Question about a statement in the text.  Will discuss offline.  Question for terminal vendors: Fig 1 a,b,c, c more realistic.  Is this true?  Ans: (Nokia) Other antennas that are quite different than these shown.  Motorola: patterns on real handsets are going to be radically different than these pictures.  Impact on PAS?  Don’t know.  ETS-Lindgren – laptops will be first devices, but there will be gain imbalance

· Agilent: Here the assumption is that the HPBW is very small.  Can’t make that assumption – we should have different PAS to address these tests.

· Nokia: at lower frequencies HPBW will be very large, Motorola agrees, but when you get head and head+hand, it changes dramatically.  General answer is it depends.

· R4-100838, Azimuth, “Reverberation Chamber+Channel Emulator: A Flexible MIMO-OTA Solution”

· Stepping and stirring?

· NIST: we have also looked at the approach with the PDP and have a paper accepted on it

· Agilent: is polarization emulated in this approach?  Ans: don’t believe so

· Agilent Would be really interesting to see if this would dist between functioning SISO and MIMO device, and a weak MIMO and strong MIMO device

· Anritsu: need to be concerned with measurement uncertainty

· ETS-Lindgren: were mode stirrers moving during PDP measurement?  Ans: no.

· R4-100719, Agilent, “MIMO OTA Channel Model Comparison, Analysis and Recommendations”, Hongwei Kong

· Elektrobit: some suggestions about selecting AoA and CDL parameters to be taken offline

· R4-100720, Agilent, “Test MIMO antenna influence on MIMO handset using two-stage method”, Hongwei Kong

· Where do you get the antenna pattern information?  It’s antenna patterns they have

· ETS-Lindgren: Not really an OTA test doesn’t get all the information you would get from a real active mode test.  Ans: can still evaluate the effect, should be an alternative.  Make a distinction between a true OTA test and one that is being calculated.

· Spirent: Figure 14, FER vs. orientation of antenna arrays in Fig 10?  Ans: Yes.  Many questions for explanation of the graphs.  Why isn’t the FER going completely over the knee and going to 100%?  Points out that the overall angular spread of channel causes the performance difference to be less.

· Spirent: do you have problems with impedance mismatches from removing the antennas?  True, that part could influence the performance because we don’t have any non-intrusive methods for measuring this.  But from the test results, even if this could be a problem, it agrees pretty good.

· Spirent: what is your baseline you’re comparing with?  It’s a simulation to compute the channel capacity.  Q: in addition to impedance mismatches, you’re saying that’s not a big factor?  Ans: not so significant to the relative value, but does probably influence the absolute value.  Also, about the calibration part. We can calibrate out this kind of impedance problem.

· R4-100721, Agilent, “Considerations on SNR definition for MIMO OTA”, Hongwei Kong

· Azimuth: questions about SNR definitions

· Azimuth: you’re simulating noise coming from a uniform direction?  Yes

· Chair: Introduced concept of interference coming from different directions which is the real case. A good MIMO antenna design can use this to advantage compared to noise coming from the same directions as the signal. This could be a more advanced and realistic way of testing but is much more complex.

· R4-100810, Spirent, ETS-Lindgren, “Spirent Communications & ETS-Lindgren”, given by Doug Reed (Spirent)

· Motorola: how would this change if you did this at 700 MHz instead of 2 GHz?  Need to adjust probe distance for frequency band?  Ans: It scales with frequency – spacing in wavelengths drops

· Agilent: do you expect the frequency change won’t have an effect on the quiet zone?  Ans: quiet zone determined by distance from source probes from the DUT, not probe spacing – unrelated to question about difference between 700 MHz and 2 GHz.  The antenna spacing here is for evaluating the field at the DUT location

· R4-100814, Elektrobit, “Scalability of the Proposed MIMO OTA Methodology”, given by Tommi Jamsa

· R4-100864, Nokia, Elektrobit, SATIMO, ETS-Lindgren, Spirent Communications, “Test Plan for MIMO OTA Methodology Comparison”, given by Kevin Li

· Agilent: Why is laptop lid supposed to be closed?  Ans: for repeatability – want to make sure multiple test locations can get the same results.  Q: but this may cause performance degradation.  Ans: but the point of the test is to evaluate repeatability.  Don’t forget this is a dongle, not the laptop antennas.

· Spirent: Last time test plan was executed it encompassed both the single cluster and full circular (at ETS-Lindgren, in January 2010).

· Agilent: RX diversity testing, right?  Ans: Yes

· Agilent: Info on timelines?  Ans: Can’t comment; some has happened already

· Agilent: How critical is setting the throughput to 1499-1999 kbps?  Ans: measurements are done at three different power levels found to be good for this.

· Lots of discussion about chamber calibration.  Many questions about the details. 
· Questions about power level definition – needs to be clarified. Confusion about the high levels used for testing since this appears to be a reference sensitivity type test with no added noise.
· R4-100410, NTT DoCoMo, “SIMO OTA testing result for HSPA UE with receive diversity in active mode utilizing three types of MIMO OTA testing methodologies”, given by Umeda Hiromasa
· Much discussion about the results.  There are noticeable differences between the results obtained from RC, SCE (single cluster) and SCE (2D uniform or 6 clusters)

· R4-100313, ZTE, “TP for MIMO OTA TR on skeleton of section 5”, given by Zhi Zhou (ZTE)

· Testing methodologies should not be in this

· Transmitter performance metrics should not be in this

· What’s the Tdoc for the TR draft?

· R4-100381, Panasonic, “Text proposal to MIMO OTA TR for RF-controlled spatial fading emulator”, given by Toshiteru Hayashi

· Spirent: Does this assume you control the autocorrelation of the fading or is there a specific assumption of the fading?  Ans: Classical Doppler spectrum

· Agilent: would like to see an experiment to see if it can distinguish between a SISO device, a MIMO device and a better MIMO device

· Spirent would like to give TR test update next meeting

· Azimuth would like to discuss the comparison table before submitting one

· Chair comments: Hoping for meeting time in April ad hoc.  Opinion is that SI will not be complete by the extended deadline.  Round-robin testing is good, but thinks we should consider the tiered approach

· There are a number of people planning to leave and not attend the main meeting – is there a chance for another ad hoc during the week?  Doesn’t look like it.
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