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1. Introduction

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

Intel, Rohde & Schwarz, Agilent, CATR, ETS-Lindgren, Nokia, Ericsson, Bluetest, Satimo, Spirent, EB, NTT Docomo, Qualcomm, Intertek, Vodafone, National Instruments, Sprint, Azimuth Systems, Motorola Mobility.
Chair introduction.  There are 19 submitted Tdocs.  They have been grouped into three general categories, to be taken in this order: “round robin results”, “new technology”, “future”.  Late submissions within each subgroup will be taken later within the time allocated for the general category.  Group agrees.  Chair notes the morning and afternoon breaks are hard-stop times for voting.

Document list includes only documents available.  All available documents were presented.
	R4-114087
	Discussion
	 
	RR results 
	Proposed format of LTE MIMO OTA round robin data
	Intel Corporation

	R4-114099
	Discussion
	 
	RR results 
	Discussion about two-stage method
	Nokia Corporation

	R4-114188
	Information
	 
	RR results 
	LTE MIMO OTA test results and analysis
	Agilent Technologies, TMC

	R4-114541
	Discussion
	 
	RR results 
	Status of Measurement Campaign for MIMO OTA
	Vodafone Group

	R4-114668
	Information
	 
	RR results 
	LTE MIMO OTA test results in three different methods
	CATR

	R4-114178
	Discussion
	 Late 
	RR results
	LTE Round Robin Test Result (Pool 1 and 2 DUTs)
	NTT DOCOMO

	R4-114651
	Discussion
	 Late 
	RR results 
	Effect of host laptop on device performance.
	Azimuth Systems

	R4-114669
	Discussion
	 Late 
	RR results 
	Additional LTE round robin test results
	Azimuth Systems

	R4-114052
	Discussion
	 
	New Tech 
	Test plan for MIMO OTA testing using two channels
	Rohde & Schwarz

	R4-114189
	Information
	 
	New Tech 
	LTE throughput stability dependencies on the initial states of different channel model implementations
	Agilent Technologies

	R4-114241
	Discussion
	 
	New Tech 
	Active antenna patterns in two-stage methods
	Qualcomm Incorporated

	R4-114599
	Discussion
	 
	New Tech 
	Channel Model Polarization, Power Normalization, and Correlation
	Spirent Communications, SATIMO, Elektrobit

	R4-114634
	Information
	 Late 
	New Tech 
	Explanation of two-stage method power calibration
	Agilent Technologies

	R4-114653
	Information
	 Late 
	New Tech 
	MIMO OTA Reference Antennas
	Motorola Mobility

	R4-114654
	Information
	 Late 
	New Tech 
	Simplified SCME test method
	Motorola Mobility

	R4-114179
	Approval
	 Late 
	Future 
	Operator requirements for the MIMO OTA testing
	NTT DOCOMO, Orange

	R4-114180
	Approval
	 Late 
	Future 
	Update the objective of the MIMO OTA Study Item
	NTT DOCOMO

	R4-114589
	Approval
	 Late 
	 
	Agreed documents in R4 MOMO-OTA-AH
	Chair


2. Round Robin Results

R4-114087, Proposed format of LTE MIMO OTA round robin data

Intel presents

Q: spreadsheet shows throughput data ordered from lowest signal power to highest.  Is this important?  Answer: Order of data is not important

Presenter asks for support.

R&S points out RR is already in progress, people need to put their data in this form now.  Has no other concerns now.

Assent for proposal; author will move to CR format

(correction: CR is not required as TR is not yet under document control; author will submit as a TP)

Chair question for group: Everyone will put the data in this new form?  Answer: YES

R4-114099, Discussion about the 2-Stage Method

Nokia presents
Agilent notes there is a response document specifically for this.

No further questions, so we switch to that contribution.

Contribution is noted.

R4-114634, Explanation of 2-Stage Method Power Calibration

Agilent presents
Nokia: thanks for the info, in this two-stage method, it is relaying on RSRP.  The accuracy of RSRP is specified in 36.133, of measurement period 200ms.  Should we tighten the RSRP spec?  Should this really be a 3 stage method (calibrate RSRP)?  Should we calibrate phase?

Agilent: it’s repeatability we’re after, not accuracy.  We are studying repeatability; so far, so good.  Phase stability also looking good from devices.  Need good confidence in the phone’s ability to do this.

Nokia: RSRP measurement requirements are not that tight, all we can rely on is the specification.  In the absolute domain can be quite a significant offset.  Repeatability isn’t good enough.  Could change the RSRP spec, but that’s a larger issue than MIMO OTA.

Agilent: all good questions.  Conditions for the RSRP spec are narrower; for nominal level used during pattern measurement, if we are providing the same level to the device, what would we expect the RSRP of the device to be?  Whether we need to specify we don’t yet know that.  At the moment, just characterizing devices.  One device is showing 0.1 dB linearity over a 30 dB range.

Qualcomm: RSRP is based on a 6 RB measurement, others have suggested a wideband measurement.  The 200 ms interval is based on fading channel, AWGN channel would allow better accuracy.  The RX chain is not calibrated absolutely, but it’s relatively matched.

Nokia: would be interesting to see about these improved accuracy measurements.  Would like to see those proposals in RAN4 before using them here.

R&S: Question for Qualcomm – RSRP measurement not over full BW?  You’re sensing only part of the BW?  How could that possibly work?

Agilent: flatness over the band should be good, something we can look at.

Qualcomm: background – RRM specification is the worst case

Nokia: if there are proposals for tighter accuracy, these should be formalized.

Qualcomm: specs are measured at -6 dB SNR.  Measurement conditions for 2-stage method are at much higher SNR; repeatability should be much more reliable.
Agilent: we’re at the point trying to figure out where mobiles are typically behaving.  If we think we want to rely on something in the mobile, we will formalize and ask that from RAN4 for this methodology.

Contribution is noted.

R4-114188, LTE MIMO OTA test results and analysis
Agilent presents
Motorola Mobility: concerns about setup photo.  In the multiprobe setup, the antennas are so close together the sidelobe response of the antennas may have an impact on the results.
Agilent: noted.

EB: what were assumptions used for antennas in conducted measurement?

Agilent: No antennas for conducted.  Antennas are bypassed

Satimo: What was assumption used for the BS antennas configuration in both UMi, and UMa channel models?

Agilent: Uncorrelated case

Satimo: Were power and spatial correlation measured in the test volume to make sure the mutliprobe set up was really working?

Agilent: No preliminary measurements were performed. Just Throughput testing based on TR 37.976

Nokia: all the parameters are not available to do a proper independent evaluation

Agilent: about capacity, simulation assumptions
Docomo: good to see UMa and UMi giving same results, they have same experience.  The 2-stage and multiprobe are different due to laptop noise.

Agilent: agrees that it’s possible to be laptop noise.

Discussion to continue after break.
Break

Chair announces new voting RAN4 schedule: starts at 4:00 ends at 4:45 sharp, name tag to vote, or must have name on the list, must have company name of company for which you are voting.  5:00-5:15 in main session room is announcement of election outcome.
R4-114188, LTE MIMO OTA test results and analysis (cont.)

Agilent: PC noise might be a reason why multiprobe methodology might be worse than 2-stage, which is exactly reason why we don’t want to be testing with laptops.  Would say it’s a benefit of 2-stage method.

Nokia: any thoughts on how to measure mobile phones?

Agilent: intention longer term is to transfer measurement info over the air (effort in CTIA for instance).  There are ways around it but no definitive answer now.

R&S: what step size of antenna measurement (answer: will find out); diagrams of antenna patterns are not all on a uniform scale, what is the reference? (answer: will find out); capacity comparison coming from simulation, can’t see how he can compare capacity curves with throughput.  Answer: doesn’t know why they did it that way.  Fig 22: how much resolution is needed?  Very bumpy curve.  Answer: It’s because it’s a 3 probe system; not as accurate in test volume as multiprobe.
Contribution is noted.

R4-114541, Status of Measurement Campaign for MIMO OTA

Vodafone presents
Satimo: Agilent and Satimo will do a 2-stage campaign together, have proposed a new schedule, 3 weeks, completing Oct 21, with Pool 1 and Pool 2 devices, and Pool 4 for sure.

Vodafone: clarification of intent?
Satimo: asking for permission.

Vodafone: just for testing 2-stage?

Agilent: would like to retest given the strange results of their results.  Multiprobe and 2-stage

Vodafone: will clarify with Assen (running RR) offline.

Contribution is noted.

R4-114669, Additional LTE Round Robin Test Results
Azimuth presents
Agilent: If PC noise is causing the shift, why does the curve that way?

R&S: same as observed by them, because it is averaging over many angles of arrival.

Azimuth: simple increase in noise floor, causes SNR to be lower over entire power range.

R&S: in previous the zte not reaching max throughput. R&S results reached maximum throughput for MCS 26, but not for MCS 28.
Azimuth: MCS 26 as listed from the table. 

Satimo: UMi, UMa comparison, they observed UMi and UMa – what BS antenna correlation?

Azimuth: it’s stated in the document.
Contribution is noted.

R4-114668, LTE MIMO OTA test results in three different methods
TMC presents
R&S: Will a reference antenna make the situation clearer?

TMC: explains his feelings for how the comparison would be better using reference antennas

Bluetest: two different BSEs, differences in output power, what about that?  Offset of 3 dB in output power due to an error in the BSE implementation?

Azimuth: uses RS EPRE
R&S: explained BSE error a couple of meetings ago

Contribution is noted.

R4-114178, LTE Round Robin Test Result (Pool 1 and 2 DUTs)
Docomo presents
Agilent: Figure 2: Huawei ones up, but Samsung has about a 5 dB spread over channel model.  Is it safe to say that the channel model doesn’t matter, while the data shows otherwise?
Docomo: thinks it’s 2 dB

Agilent: asking for how you can get that from the graph?  For Samsung device, channel model is important, for Huawei device, it isn’t apparently.  Do you have info on how the BSE was configured?

Docomo: used uncorrelated (BSE set to omni)

Agilent: uncorrelated is the best, yet we’re still seeing a channel model specific spread.

TMC: you show one device with various channel models.  Do you have plots of single channel model with multiple devices?

Docomo: would like to see such results (?)

Agilent: Figure 4, summarizes multiple test labs on same graphs.  How does that compare?

Docomo: 

TMC: compare relative graphs right now, not absolute values

Nokia: need to compare the methodologies, comparing different setups is not a fair comparison.

Contribution is noted.

R4-114651, Effect of host laptop on device performance

Azimuth presents
Agilent: in real life there’s always a laptop, then measure clean and see how good device can be

Contribution is noted.

Lunch Break

3. New Technology
R4-114052, Test plan for MIMO OTA testing using two channels
Rohde & Schwarz presents
Contribution is noted.

R4-114599, Channel Model Polarization, Power Normalization, and Correlation
Spirent presents
Agilent: is this doing to clarify one of the models already there?  Ans: Recommendation is this one be used.  Others would be deleted.  Important to be in alignment.
Do we gain any new information using this over UMi/UMa?

Azimuth: what is motivation for the Xpol?  Ans: will get back to you.  What is the configuration of antennas with transmitters?  Depends on mapping.

Spirent: Proposal viewed to be representative of how the system will be used.

Contribution is noted.

R4-114189, LTE throughput stability dependencies on the initial states of different channel model implementations
Agilent presents
EB: confusion between drop model being difference in starting phases and new channel realizations.  Drop model is new channel realizations.  They have done work to show that the starting phases have no bearing on the results.  Have done work to show complete correlation between geometric model and correlation model.

Agilent: if you have an equivalent paper you can share with the group, please share it; not prepared to rebut the arguments.
(EB has submitted R4-114783, “Analysis of Initial States of Different Channel Model Implementations”, to the reflector after the ad hoc closed)
Satimo: did not choose the drop model, chose one drop.

R&S: asks for confirmation from the author that, in the contribution, each drop represents a new channel realization.
EB: Figure 6 can only be explained by each drop being effectively a different channel model.

Contribution is noted.

R4-114241, Active antenna patterns in two-stage methods
Qualcomm presents
Contribution is noted.

R4-114654, Simplified SCME test method
Motorola Mobility presents

Agilent: can we assume that a correlation based implementation would be more close to the average?

MM: Thinks it is correct, will confirm.
Agilent: why wouldn’t we use a correlation based method then?

R&S: clarifying questions

EB reply to Agilent: both types of models should lead to same statistics.

MM: original premise of paper is to see what the capacity error is for approximating with only 6 AoAs, the rest of this is a secondary point of interest.

Agilent: what do you have to do to get the average with multiple drops?  If our TR says use one drop, then we’re in trouble.

EB: 

Contribution is noted.

R4-114653, MIMO OTA Reference Antennas
Motorola Mobility presents

ETSL: any plans to do physical correlation measurement rather than relying on simulation?

MM: measured on band 13, measured on 2, 7 as well.

R&S: importance of reference antenna, on the other hand, view is only for startup of MIMO OTA test plan.

MM: Files can be made to companies not members of CTIA; work with MM

Contribution is noted.

Break

4. Future

October RAN4 and CTIA meetings

These two meetings happen the same week in October.  Show of hands: how many people here will be going to RAN4 meeting?  How many to CTIA meeting?  About half and half.
Various proposals floated:

1. Meet Thu-Fri of the same week in San Diego?

2. Previous Friday in San Diego?

3. Previous Thu-Fri in Europe?

Most likely RAN4 MIMO OTA meeting will be a ½ day at most.

Is there anyone planning to present in China who would not have a delegate to present simultaneously in San Diego?
Ask for a normal half day of one of the two parallel sessions

Replacement of MIMO OTA Chair

Vodafone: proposed division of labor

· Vodafone to provide status reports to RAN and maintain rapporteurship
· EB currently managing the TR, fine with them still doing that
· Paul (Motorola Mobility) to check with management to see if he can accept the chair duties.

Secretary provisionally agrees to fill the duties f they are require and if he is attending.
R4-114179, Operator requirements for the MIMO OTA testing
Docomo presents
Agilent: For approval, but this isn’t in the right form.

Nokia: clarifies this is true, but there are other forms of resolution other than “noted”

Agilent: no real new information here, agreement in meetings past that we wouldn’t be making agreements to eliminate other test methods yet.  It’s premature to make a decision before we have the data.  Also, represents some operators, but not others, who do believe in different metrics than proposed here.

Docomo: maybe there are other operators that would agree?

Vodafone: we’d like to get this done by December.  Should have a clear way forward by then.  Uncomfortable with the 2-stage method due to functionality required, those companies would work on it between now and the Nov meeting.  Issues on the anechoic method re: channel model.  Would like to see those issues resolved.  Would like to finish this as soon as possible, but we need to resolve the outstanding issues.  The main point is remembering the end goal.  How would we plan to move forward anyway without this?

Agilent: Issues are fairly well understood, working on them, still can make progress.  No issue with continuing to work on technical subjects, after that we’ll have a better idea of the right answer, but not today.

MM: we have large enough technical difficulties such that proposed test methods will fall out on their own; we don’t have to eliminate methods now.  Haven’t given proper technical scrutiny to any of these methods yet.

Docomo: don’t want to drop the 2-stage method at this moment, just to say the 2-stage method should meet the requirements listed.

Agilent: the test coverage that we’re aiming for is not agreed.  For instance, desense.  Already tests for this, no need to make 2-stage method do this.  Take it easy, understand the technical issues, choose from a range of issues depending on the cost, accuracy, kind of measurement they provide.

Chair: consensus?  Document will be noted, no consensus?

Docomo: lists metrics that are important for operators.

Chair: Docomo is asked to update the contribution with additional supporting operators.
R4-114180, Update the objective of the MIMO OTA Study Item
Docomo presents

R&S: take opportunity to make other corrections (add IC1004 as additional source of input)

Agilent: wrote a proposal R4-093763 almost 2 years ago to change objective.  Moved the date out but not the WI objective.  Only concern is to have some understanding of uncertainty before going on.  Need some split between SI and WI but now clear what that is now.  Reiterates purpose of a SI in general (“proof of concept”).  Need to understand what does it mean to be done with the SI.

MM: “details of final uncertainty will be developed in the WI phase” yes?

Agilent: a step forward

Chair: what is process for changing SI?  Ans: Must be approved by RAN plenary

Vodafone: SI vs. WI is largely subjective.  Could argue procedures, but until we decide what exactly we’re going to specify, everything could be a SI.  Are there things we could rule out today that would help us make faster progress?  Would prefer to focus on technical issues rather than argue about what’s in a SI/WI.

Spirent: some thinking like that is what came out of Aalborg which is what led to this proposal.  This SI change is the mechanism to let us do that – don’t need to get bogged down in which method is the one method.  It does allow us to focus the remaining work on the technical aspects.

EB: adding uncertainty analysis will delay things

Intel: concerned that all uncertainty analysis is deferred to WI phase.

Others: claim it doesn’t say that.

Agilent: should also change SI to state it must include method must be able to tell a good from bad device.

Chair: let’s finish working on this one

Vodafone: going to spend a lot of time on wording and not getting anything else done.  Preference to see a document saying “we need to work on X for next meeting”, and hopefully things start to drop out, etc.

Nokia: let’s say we continue with this, then in December we are still work in progress, it’s a normal situation that it’s noted that the work is not completed and there is an extension.  Apart from other stuff, we just continue the work.

Chair: do we even have to have this discussion today?

Vodafone: We can decide in November, can even start working on a WI.  More a question of how we want to focus the work.

Nokia: there can be WIs that start and the discussion can continue.

Chair: document is noted, will have same discussion in November, make a decision then for the plenary in December.

Docomo: wants to ensure the SI is closed in December, that’s why his proposal.

Nokia: There’s a September plenary where things are prioritized.  (explains some RAN procedure and politics)

Docomo: it would be better to know SI will close in December.  Operators need to prioritize; they have “credits” to spend in RAN, need to know how to spend those credits

Chair: doesn’t understand reason to propose changing SI now.

Vodafone: most people in this group are parallel to rest of RAN4 so there should be people to progress the work… (his statement at the plenary)

Chair to Docomo: make an update of proposal with more operators signing on to be approved later in this week

Chair: Any major objection to changing the SI as proposed?

Agilent: why don’t we sleep on it and we’ll come back to it on Thursday?

(discussion)

Chair: disagreement among operators today, will bring back on Thursday to see if more have signed on.

R4-MIMOOTAah-0025, Way forward agreed in the ad hoc

From Aalborg

Document is noted.

Agilent is working on a document pulling together all RR results

Chair: schedule for rest of the week – Thursday afternoon, in main meeting again

5. Decisions and Future meetings
1. Contributions approved: R4-114087
2. No change to SI at this time. Will review in San Francisco.

3. No change to RAN4-60bis (Zhuhai, China) plan: no ad-hoc, meeting in main session only, maximum of half day.

4. Need for permanent chair and secretary. 
5. Vodafone will continue rapporteur function.
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