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Meeting minutes
21 May - Mon morning session (14:00 ( 16:00): Nadir room

0. Introduction of the agenda in main session. No docs treated.

21 May - Mon evening session (16:00(20:00): Aquarius room
1. Summary previous meetings and CTIA update 

2. (2) TR related contributions
3. (3) Channel model validation
4. (3/5)  Method based contributions
Attendees list: AT&T, Spirent, Agilent, ATR, EMITE, Intel, Azimuth, Nokia, ZTE, ETS Lindgren, CATR, Ericsson, Bluetest, R&S, Elektrobit, Motorola Mobility, Intertek, Satimo. China Mobile, Qualcomm, Vodafone.
22 May - Tue evening session (16:00(20:00): Aquarius room
4. (2/5) Method based contributions
5. (2) Reference antennas
6. (1) Simulations
7. (2) Late submissions
8. Conclusions: WF discussion
Attendees list: AT&T, Spirent, Emite, ETS Lindgren, Azimuth, Agilent, Bluetest, R&S, Elektrobit, Motorola mobility, Intel, Intertek, CATR, ATR, Nokia, Satimo, Vodafone.
23 May - Wed afternoon session (14:00(16:00): Nadir room
9. Conclusions
1. Summary of outputs of previous meeting, expected output for this meeting and CTIA update

CTIA update
	R4-123427
	Update on the Status of Radiated Testing Methods for MIMO OTA Performance within CTIA
	AT&T
	LS


Notes:

Way Forward: noted (presented in main session)
Slide set presented by Scott.
Notes:

Intel: Get Tdoc

Vodafone: Align between CTIA, and RAN4. This task should be coupled with channel model verification and absolute throughput comparison.

Way forward: Get tdoc number. Revised in R4-123523
R4-123523
Notes:

Chair: would be interesting to have inputs from documents R4-123039 (revised in R4-123507, and to be revised again) and R4-123240 (revised in R4-123516) considered in the testing activity which will be helpful for both groups.
AT&T: CTIA’s inter-lab/inter-technique test methodology document includes references to earlier versions of the documents mentioned
Chair: could we have a single document (the one already) and shared and work over the two groups simultaneously?

AT&T: yes

Way forward: chair to work with MOSG chair on how to make it in practice. Seems reasonable to have appendix on TR to collect corresponding actions for the testing activity which involves MIMO OTA way forward agreed in R4-122221 approved in Jeju (and revised in R4-123520 in Prague)
Presentation of approved way forward from RAN4#62bis in R4-122221, and main conclusions

Notes:

Quick summary of previous RAN4 meeting: main outputs, and expected outputs from RAN4#63

Way Forward: none
2. (1) TR related contributions
	R4-123151
	Text modification to scope of TR37.977
	Nokia, Intel, Elektrobit, Spirent, CATR, Satimo
	Approval


Notes:

Emite: simple change, but it may tight the future work regarding the final test method
Nokia: is it still questioned the “absolute throughput”? 
Bluetest: absolute throughput for evaluating the methods. FoM is absolute throughput.

Nokia: FoM is absolute throughput.

AT&T: not opposed to abs throughput concept. What about instances where two abs figures differ?

Vodafone: abs already agreed. Will be used as FoM, and at the end of the day you will compare two figures. In this case is abs throughput.

Nokia: Ran5 defines uncertainties.

Spirent: without this modification we can have a ranking, and not abs throughput comparison. Maybe we need some hybrid solution to mention that you should still be able to distinguish good vs. bad but that the absolute results need to be identical within test tolerance.
Azimuth: what if different methods provide different results.
AT&T: unlikely to see identical results even within a test technique ( very difficult. State “within some tolerance range” or establish a range of absolute values that represent “good” MIMO performance.

Agilent: all measurements have uncertainties. What absolute will be the correct one? The importance is the reference.

Nokia: already test for conducted. Similar for radiated. Absolute throughput useful for setting the requirements. Useful for operators.

Agilent: if two methods provide different abs which one is correct?
Intel: motivation to clarify that abs throughput will be used to evaluate MIMO performance.

Chair: difficult to agree given the comments and concerns. Nevertheless the understanding that absolute throughput is the figure of merit that was already agreed in previous meetings holds.

Way Forward: noted but Revised in R4-123514
Notes:

Emite: in previous meetings additional FoM were found useful.
Spirent: we agreed in Dresden that throughput results will be used for the comparison.
Nokia: propose to conclude this before going on.
Emite: agree to use absolute throughputs. Agree to remove absolute word.

Intel: Removing absolute term does not make sense.

Bluetest: if there is a method that shows a constant shift, are we going to rule out this method?

Chair: idea is to use throughput to compare. If a method provides constant shift, we should be able to compensate that if proven to be a valid assumption to do so.
Nokia: we should have single requirements, and not requirements for each method.

AT&T:  In principle, I agree with Nokia. The problem is that we don’t know whether the conducted specifications will be adequate for properly assessing MIMO OTA performance, and we don’t know which method provides the right answer from the standpoint of assessing MIMO radiated performance under complex, real-world propagation conditions.
Nokia: the document presents how to set requirements about test methods. We adopted RC for GSM OTA requirements, and one single limit per band. Now multipath makes it more complex, but ultimately we shall articulate the methodology of testing in order to have a single set of requirements.

Spirent: just to indicate that RAN4 decides on the requirements. It is too early to predict what each methods will provide as this is part of the work that we have to do.
Emite: can we use a ratio as a FoM to compare results?

Agilent: what we are comparing against? Absolute of one method to absolute of another method is relative comparison. Agree with Nokia, and avoid different requirements for each method. Reference antennas will give us a reference. Different is deciding upon the performance requirement.

Spirent: we will compare against the requirements that we define.

Nokia: current wording allows it, and just states that we will have a final absolute result and will be used to compare to yet to be defined requirements. Current wording does not tell about how we get to final absolute results that will be used to compare against the requirements.

Emite: ratios can be used?

Agilent: send revised version in reflector.

Way forward: Agilent to send revised version over the reflector RETURN TO main session
3. (3) Channel model validation

	R4-123039
	TP for TR 37.977, Verification of Channel Model Implementations
	Elektrobit, Spirent, Satimo Industries, Intel, Motorola Mobility
	Approval


Notes:

Bluetest: the last table is to tell how far you are from reference channel model
Elektrobit: idea is to see the differences in the implementation of the channel model e.g. see the delay spread

Bluetest: 2channel method cannot fulfil most of this. In RC you define stirr parameters. Right now, not all methods can fulfil these requirements. Say pass fail criteria here is too early.
Azimuth: we already know that some methods: RC cannot reproduce some directional characteristics. 

Agilent: first to understand the impact of the parameters.

Emite: Figure b 64123, 

Spirent: intent of the paper is to put the details of channel model verification already agreed in Jeju the TR. WF agreed. Channel models agreed. 

Intel: natural extension to what already agreed.

Elektrobit: it is ok to remove controversial table

Azimuth: fine method for validating SCME for anechoic chamber, not appropriate for methods that don’t control those parameters. Remove table, and avoid sentence saying that RC AC should be equal (?)

R&S: this proposal is very specific.

Vodafone: intention is to make comparison of methods. Doc should be applicable to the different methods.

Bluetest: 

Way Forward: get new tdoc. agreeable contribution, revise controversial bits, and return.
Revised in R4-123507
Notes:
Azimuth: is this methodology applicable for all methods?
Elektrobit: keep methods out. Compare channel models.

Bluetest: propose to have separate sections for different methods
Vodafone: we should not have separate sections to compare different methods. Idea is to have s single procedure for method comparison.
Emite: agree to prepare a joint/separate contribution from the RC.

Chair: hope next time group can be more efficient, and avoid return for no real progress.
R&S: examples in the text referring to AC should be an example, and identified as such. Lay out of this proposal is not according to 3GPP rules.

Elektrobit: would be ok to remove, or state as examples the references to AC?

Chair: there seems to be common agreement in the group about EB proposal, nevertheless there are some sentences that can be fine tuned.
Way forward: work interested parties to apply agreed changes, and return to main session
Revised in R4-123526: to be presented in main session
	R4-123271
	TP for TR 37.977 on SCME UMi and UMa Channel Models
	Spirent Communications, Elektrobit, SATIMO, Intel, Motorola Mobility, Nokia
	Approval


Notes:
Azimuth: what happened from this info in the old TR

Spirent: reformatting agreed.

Azimuth: same text?

Spirent: basically yes.
Way Forward: Approved
	R4-123240
	Way Forward for Utilizing Absolute Radiated Data Throughput for MIMO OTA Methodology Calibration
	Intel, Motorola Mobility, Elektrobit
	Approval


Notes:

Intel: open to revise. Seek this WF is approved at this meeting.
Azimuth: “drops” concern: are parameters different from realization to realization?
Intel: perhaps appropriate to refer to the already channel models agreed.

Spirent: long discussions already, need to be more specific in the conducted test concerning how to treat the antenna pattern data. The channel model for the conducted test needs to be ideal SCME channel model. Revise terminology: “calibration”, “comparison”

Bluetest: conducted test: with the exact or modified channel model? How we convolve the antenna pattern?

Intel: without modifications. Go to the TR (already includes the SCME channel models). And further details will be needed for convolving the antennas (interpretation of antenna pattern)

Vodafone: how to make use of this activity? 1,2,3 already agreed?

Intel: quantify the impact of the differences in the methods when implementing the channel model in the final figure. This will allow us to set tolerances. This work is in parallel to channel model validation. 1,2,3 already agreed.

Agilent: agree to Intel. Expect to see in radiated domain the same we see in the radiated comparison with SISO (some shift on dBs or shift in throughput).
Emite: test channel models restricted to SCME? Thought it was open.

Intel: work upon the agreements in place.

Azimuth: how to apply the antenna pattern in the RC case? We have to think how to do it.

Emite: NIST is not yet ruled out.
Vodafone/Intel: TR already contains a note indicating that NIST is not ruled out. Document could refer to that. In the pending action list there are actions that are already completed. A potential revised version can refer to already agreed sections in the TR.

Way Forward: contribution agreeable revise wording, references, get new tdoc. Revised in R4-123516 RETURN Wednesday main session
17:50 Coffee break
18:00 start second half

4. (5) Method based contributions

	R4-122233
	Validation of 3GPP SCME channel models emulated in mode-stirred reverberation chambers
	CTTC, EMITE, XLIM
	Discussion


Notes:

Vodafone: have you compared the two realizations inverse and not inverse? Better results with more number of taps?
Emite: yes we expect so.

Intel: Figure 14: what is the phase behaviour in the exponential decay?

Emite: we have not yet measured throughput, which is what should give an idea of the effect of the phase on the LTE receiver…

Intel: what is the phase behaviour?
Emite: not analyzed the figures of the phase yet.

Agilent: what is the time period of the measurement? Phase is not controlled. Is there any kind of average?

Emite: For PDP measurements in an RC to average the static PDP of each combination of stirring methods and positions, but for each measurement the reverberating time is very small (ns range) and therefore has no impact on LTE receiver
Azimuth: 

Agilent: receiver may see the phase variations during demodulation due to the decay.

Azimuth: slot is a couple of microseconds. Amount of power is below 30dB’s which the UE may not able to notice.

Agilent: pdp is a long term average.

Azimuth: take this offline

Spirent: how do you determine the frames for sample selection? Good idea inverse injection: any update on implementation for the group? Any update on UMi?
Emite: we did not use sample selection, only inversed the response. Time reversal well known, just deconvolving the signals.
Emite: investigate further to test UMi if injection of models different from SCME UMi/Uma allowed in the TR.
Vodafone: good contribution in line to the agreements of the group in terms of validation channel model implementation.

AT&T: important to follow up in this deconvolution concept as this would allow channel model comparison between RC and AC.

Way Forward: noted.
	R4-122234
	Use of NIST channel model in mode-stirred reverberation chamber for emulation of realistic fading scenarios
	CTTC, EMITE, UPCT
	Discussion


Notes:

R&S: drive tests, how is the RS-EPRE evaluated? Is it ok to average all measurements from all labs?

Emite: Two different RS-EPRE (for the two receivers), and averaged. We normalized to max throughput for the comparison.
Intel: drive test results: was the UE able to change of modulation?

Emite: Yes from 16QAM to 64QAM, but around 15% of the time only, which is similar to the percentage of 64QAM data sets in the RR data.
Bluetest: Figure 6 and 7 what do you mean by average? 

Emite: average curves from Round Robin for that particular UE for different channel models and mod schemes.

Azimuth: averaging two modulation schemes?

Emite: yes.

Azimuth: only one with 64QAM

Emite No. for NIST there were more than 1.

Spirent: like to see more details on sample selection technique used in this contribution. Will be important.

Emite: see next contribution.

Vodafone: would like to see more work on this, as current contribution is not able to conclude much.

Emite: keen on it.

Way Forward: noted
	R4-122634
	Use of sample selection for emulating variable correlation in mode-stirred reverberation chambers
	EMITE, CTTC, UPCT, SP
	Discussion


Notes:

Intel: removed samples are still radiated and seen by the device?
Emite: the device sees all samples. We just use some for the calculation of parameters. This is exactly like selecting the time slot in a drive test in which the device was running down an alley in order to analyse the alley, yet within the large data set provided by the RC measurement we select the subset using genetic algorithms.
Azimuth: how you determine the correlation

Emite: you search for it using the genetic algorithm sample by sample ensuring correlation is kept and same power.

Spirent: does it require simultaneous logging for active testing? Elaborate more on the active logging?

Emite: we used ref antennas. We measured many different samples. We selected the samples that were of interest. You take the selection in the passive mode and apply the selection for the active measurements. Not really OTA yet. Working on making it active testing.

Elektrobit: input in the convergence time?

Emite: close to real time. We used several techniques hybrid… Not real time but close. Contribution presented a year ago (R4-101436.)
Way Forward: noted
	R4-123274
	Extending the two-channel method for additional implementation of channel models
	Rohde & Schwarz
	Discussion


Notes:

Spirent: when we do radiated measurement, and no channel model. Missing how this works since it misses how the antenna perceives the channel and the fact that the phase response can create both low and high correlation depending on the channel/scenario.
R&S: intention is to do full link simulation. Antenna characteristics do not see the channel model as such.

Spirent: not clear that is like that. Other contributions show results are quite sensitive when channel model is taken into account. Presented data a couple of years ago based on actual Motorola device antennas.
R&S: antennas do play important role in the radiated mode. Signals come from different directions already.
Vodafone: how can we make use of this setup to understand realistic conditions?

R&S: simulations will tell us more details on how to combine the info from the 2 measurements.

Agilent: should be relevant to define pdp in the radiated part?
R&S: radiated part was not intended to assess that, but the antenna characteristics only.

Agilent: we need to understand the impact of the antenna in different spatial characteristics.

R&S: having the information in two pieces. Then we could combine them to obtain a single figure.

Agilent: the radiated part is only with the two antennas. Only antenna pattern?

Vodafone: question for clarification. How can the radiated part of the test which is not using any channel model information tell the impact of the antenna implementation?
R&S: see next contribution

Way Forward: noted
	R4-123266
	Evaluating self interference using UE reports
	Agilent Technologies
	Discussion


Notes:
Already asked for revision
Way Forward: revised in R4 123496
R4 123496

Notes:
Azimuth: 12dB difference was for band 13
Intel: SINR was measured on RS only, or entire BW?

Agilent: only RS, if you used more BW variance could be lower, but current variance is small. Would like to use already standardized measurements, i.e. RSRQ.

Nokia: please provide definition of SINR. How is the average in time and frequency? Would it be possible to have the results with RSRQ? And how is the UL measurement done? No work in RAN1 yet.
Agilent: we used SINR in short term as it was available. RSRQ is quantized measurement.

R&S: how was the variance for the 500 samples?
Agilent: need to check, but current results are stable.

AT&T: it’s important to note that the statistics of laptop noise are typically quite different from Gaussian noise. We need to consider how to measure the noise in such a way we understand its impact to the device.
ETS: why differences in the power of figures 8, 9. Was not it fixed power?
Agilent: discuss offline
Nokia: ensure that SINR captures the interferences and the statistics of that measurement.
Agilent: will work on improving the contribution based on the comments.

Way forward: Noted.
5. (2) Reference antennas
	R4-123275
	First results on reference antennas using the two-channel method
	Rohde & Schwarz
	Discussion


Notes:

Agilent: surprised by the differences in number of dBs between QPSK and 16QAM figures.
R&S: only receiver performance. Antennas are the reference antennas. Same configuration for the two devices.

ETS: how was the uplink?
R&S: need to check the data.

ETS: any back off in the UL and sensitivity performance?

R&S: need to check. Come back tomorrow with answer. UL uses QPSK for both measurements (MCS settings of the DL)
Vodafone: again, how can you assess the ability of the antennas without any channel model, or say a enough rich multipath scenario which can be more stressful for the device from the scenario point of view. 
R&S: antenna performance is not depending on the time arrival

Agilent: effect of Doppler shift in the antenna (shown by ETS submitted but not presented in CTIA) showing that antenna is affected by the delay of the signals. It is dangerous to conclude that it is not relevant.

Azimuth: it is the understanding that the method implies a fixed channel matrix without statistics, while channel model imply several channel matrices.

R&S: yes

Way Forward: noted.
	R4-122403
	MOSG Reference Antennas â€“ Preliminary Results
	Bluetest AB
	Discussion


Notes:

Bluetest: 2 dB difference seems believable
Spirent: have any info on band 13 antennas?
Bluetest: idea to do it in the future. 

Agilent: 1.5 dB difference between the antenna gains good and nominal. Additional differences come from antenna correlation properties in combination with the multipath scenario.

Vodafone: define “believable” better: 2dB or 2.5 dB difference is similar to other results?
Bluetest: they are preliminary results. The wording “believable” is based on comparison with other measured data (correlation, efficiency) for the reference antennas from Satimo and from capacity simulations performed by NIST
Azimuth: look at NIST measurements and see what we could expect.

Emite: MOSG 120520, differences about 3 dB good and nominal for UMi.

Spirent: this delta may depend on operating point: high SNR or UE noise floor limited approach will affect how we treat the antenna pattern normalization. Antenna gain gets normalized out if we test at a controlled SNR point as opposed to near the sensitivity floor of the device.
Agilent: if we did this SISO test, we would get the same difference? We need to keep in mind what were not able to test in siso or conducted tests.

Intel: discussion in line to the intention of Intel contribution on conducted and radiated tests.

AT&T: not surprising to see small differences. Part is dB gain compensation. In simulation we have seen that correlation can be relatively high until you see significant gain differences. Actual antennas show greater gain differences for a given correlation due to antenna branch imbalance
Vodafone: how is the multipath?
Bluetest: will work with more channel models?

Vodafone: would you expect that differences will be higher if a given channel model is used?

Bluetest: maybe a shift in throughput. Need to check.

Way Forward: noted
Finished Monday session at 20:00.

Docs treated: 12

Docs noted: 7
Docs approved: 1
Docs revise to: 5
New docs to be treated: 3

For tomorrow’s session: 5 + 3
6. (1) Simulations

	R4-123143
	MIMO OTA simulation using Agilent SystemVue
	Agilent Technologies
	Discussion


Notes:

Agilent: will share the antenna patterns for reference antennas
Spirent: would it be possible Agilent shares user agreement prior to distribution of licenses

Agilent: license only for single individual within a company working in 3GPP, CTIA or COST.
Way Forward: noted.
7. (2) Late submissions (will be treated if time allows)
	R4-123389
	Measurement results analysis on CTIA MIMO 2x2 Reference Antennas produced by Satimo
	SATIMO Industries, Motorola Mobility
	Discussion


Notes:

Satimo: Would like to share typical data from the radiation pattern as well.
Azimuth:  number of measurements?
Satimo: made 147 antennas, and measured 28 of them

Spirent: What is the spatial separation in the antenna pattern data?

Satimo: spatial separation is 11.25 degrees for the pattern data.

Vodafone: could we have this information shared with this group in order to have raw data?
Satimo: file is 4MB.

Chair: will work with RAN4 chair on how to do it.
Way Forward: noted
	R4-123417
	Capacity Experiments with Reference Antennas in Isotropic Environment
	Azimuth Systems
	Discussion


Notes:

Spirent: does it hold with real antennas of the device?
Azimuth: interesting thing to do.

Spirent: if in an SNR limited environment, how the 2D results would be the same? How do you derive 3D from 2D? How do you interpolate antenna pattern for 2D cuts?
Azimuth: don’t know. We can check.
Elektrobit: what about lower capacity values?
Azimuth: figure 4 are simulated results over a large range of SNR values. Take offline discussion,.

ETS: 2Hz Doppler, where does it come from? Number of samples?
Azimuth: we design our method so the channel emulator’s doppler dominates over the chamber’s. Quick measurement. We will check and get back.
Agilent: Figure 7, I assume that simulated is based on AWGN. If using a real receiver, would we see the same output/behaviour?
Azimuth: no receiver except VNA. No. we would like to see how it works with real receiver.
Way Forward: Noted.
8. Conclusions: Way forward discussion

Review of WF document (to be presented in R4-123520), of pending actions, and definition of next steps.
Chair presents a revision of the pending actions:
· Work jointly with CTIA so as to include in the testing activity the required task to allow validation of channel model implementations across methods. And how to compare methods using absolute throughput performance figures.

· More details on how the verification of channel models is performed across methods
· More details on how the verification of channel models is performed in reverberation chamber methods.

· Idea is to use Way forward in R4-123516 (Intel et al) in combination with channel verification plan to understand the differences between methods and the impact in absolute throughput.
· More work on NIST so as to prove it to be effectively useful for representing realistic conditions.
· More work on ability of RC to reproduce the agreed channel models (SCME Uma, Umi).
· Follow up discussions on SNR range

· More work on simulation of MIMO performance so as to understand what is the expected MIMO OTA performance of the device: first with reference antennas and secondly with its own antennas.

Chair: SNR range?
AT&T: 64QAM planned to be used. 25dB currently.
Agilent: 10dB generally in conducted. Proposal?
Nokia: we need to be carefull when deciding.

Intel: high SNR may not see changes.
Azimuth: would be better to have a range

AT&T: the original intention of using fixed SNR was to minimize measurement uncertainties.

Intel: proposal is to do it inverse, search for outage of throughput and see the SNR.

Nokia: could use similar approach (same as Intel) as conducted mode: define throughput and see SNR at which that throughput is met.
R&S: operators should decide SNR interested for the analysis.--> R&S: operators should decide on throughput level for the analysis.
Nokia: decide on RMC…
Chair: but that already fixed in the TR, and already stated in contribution from Intel R4-123516
AT&T: earlier versions of those documents are already captured by CTIA’s test methodology document and are essentially the same

Intel: we can measure a range and then work backwards. 
R&S: operators should decide SNR interested for the analysis.

Chair: SNR discussions over reflector, and welcome contributions for Tsingtao.

R&S: RAN4 #64 takes same week as CTIA face 2 face.

AT&T: working on moving the CTIA MOSG meeting, possibly to the week before RAN4#64bis.

Chair: will request for tdoc number for Way Forward document. Will update with current progress and agreements, and will be presented in main session. Document number is R4-123520.
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