TSG-RAN Working Group 4 (Radio) meeting #AH4
R4-103936
Xian, China, 11 – 15 October, 2010
Agenda item:
7.1
Source: 
Elektrobit, Vodafone
Title: 




Minutes of MIMO OTA ad-hoc meeting
Document for:
Information
1. Introduction
Chair: SoonLeh Ling, Vodafone
Acting secretary: Tommi Jämsä, Elektrobit
The MIMO OTA ad hoc meeting was organized at 6:00 p.m. on Tuesday 12th October, 2010. The participant list is shown in the end of this document.
2. Contributions
R4-103811 LTE MIMO OTA Test Plan (Vodafone)

· SoonLeh Ling, Vodafone, presented the proposed LTE Test Plan (Annex B for TR37.976).

· Agilent: It is hard to see the differences between LTE and HSPA test plans. Calibration procedure for 2 stage method (B3.3) is very preliminary one. Agilent will provide text for non-intrusive calibration procedure.

· Agilent: Alternative calibration method could be added. It is better to adjust the power instead of searching the throughput level.

· R&S: Do you mean that throughput is not any more FoM.

· Agilent: We do not mean that. We just use power for calibration. Throughput is still the FoM.

· Vodafone: do you mean that the throughput is not stable measurement and it therefore requires more time.

· Agilent: We do not mean throughput is not stable measurement. Yes, our proposal saves time. It saves time due to the fact that it does not need to change the power to search for the given throughput. 
· Qualcomm:  Antenna pattern / capacity based test procedure is not included here, but the first stage of antenna based measurement is included. Minor change. Qualcomm will share their proposal on test procedure to 3GPP later.

· This test plan is the baseline. Finalize in the next meeting.

· Vodafone ask companies to participate in the LTE round-robin test.

· Agilent China added to the list.

· R&S added to the list.

· Azimuth added to the list.

· R&S: how about the availability of TLE DUTs?

· Vodafone: realistically end of November.

· Noted.

R4-103809 Revised LTE MIMO OTA Reference measurement channels (Vodafone)

· SoonLeh Ling presented this contribution.

· Agilent: closed loop precoding for rank 1, what does it mean?

· Vodafone: we don’t use spatial multiplexing, but use two antennas anyway.

· Azimuth: do you mean that you exercise different modes in round robin

· Vodafone: we use spatial multiplexing.

· Agilent: about fixed reference channel. Do you test 

· Vodafone: focus on PDSCH

· Azimuth: focus on closed loop multiplexing.

· Qualcomm: the rank you see depends on antenna. In FRC, the rank is fixed. Do you then test the antenna? Which feedback form you are using?

· Vodafone: throughput is important. How radio com test treat with the feedback, I don’t know.

· EB: if you use rank 2 and antenna is really bad, the performance is reduced anyway.

· Agilent: if the antenna is bad, performance is dropped. if you use rank 2 and rank 1 you see the performance curve.

· Qualcomm: test vendors should be able to take the feedback information into account. Antenna performance affects the feedback.

· R&S: One of the proposals was to measure the feedback. This could also be used to speed-up the measurement as such. Feedback information is faster than using BLER or throughput. Feedback information should be used as figure of merit.

· Agilent: feedback is not only valuable it is critical. Especially if you are testing MIMO. CSI has to be alive.

· Vodafone: open loop SM you don’t need feedback. 

· Agilent: The problem is the precoding for downlink. CQI defines the rank. In FRC, as soon as the rank2 is dropped, it drops it all.

· R&S: In FRC the point is how often you can get high throughput. 

· Vodafone: I am not ready to go back to VRC discussion. Agilent and R&S have already implemented VRC. CSI/PMI feedback should be handled somehow by radiocom testers.

· Agilent: wideband CQI should be easy to define. Ericsson proposed closed loop VRC for Release 10. So it is coming soon anyway.

· Qualcomm: if you want to test only Rank 1 or Rank 2 it is possible. Then you should have at least two cases: Rank 1 and Rank 2. However, testing of full adaptation would give more precise information about DUT performance.

· Vodafone: is it acceptable that eNodeB emulator is fixed to Rank 1 and Rank 2.

· Agilent: need to check. It is absolutely not normal operating situation. Separate test for Rank 1 and Rank 2 would give two steep curves. Using of adaptation of Rank 1 and 2 it would be more smooth performance curve and more sensitive to design.

· Vodafone: NTT DoCoMo showed already some results from LTE tests.

· Vodafone: Agilent should go back with information about the rank.

· Agilent: we could do that, but we do not know if it is good idea or not. It is close to useless to use forced rank.

· R&S: we should still allow testing via both ways.

· Vodafone: use pre-coding, not VRC, closed loop.

· Azimuth: is your intention to use FRC for sensitivity or throughput channel?

· Vodafone: it depends on the radiocom tester implementation.

· Agilent: it is not that big deal. In contribution Ericsson 3697. Discussed this ten years ago. It is the fair way to test mobile with VRC. 

· EB: would the VRC increase test time?

· Qualcomm: Ericsson proposal is for conductive test not for MIMO OTA.

· Qualcomm: it is desirable to use VRC in MIMO OTA. But we do not have the conductive result as baseline.

· R&S: VRC is not exclusive. For the time being we should use FRC. We should still combine 

· EB: we are comparing the MIMO OTA methodologies. Is VRC mature enough to be used in this comparison?

· Agilent: it is a question of granularity... we could use VRC or FRC. But is it [don’t remember what this means] driving the radiated performance testing

· Qualcomm. Antenna efficiency method is insensitive to that decision.

· The group agrees to use FRC for LTE MIMO OTA test plan. FRC is the baseline.

· Agilent and R&S will check whether the forced rank is possible or not. [Agilent already stated it is not a good idea]
· The group agrees that VRC can also be used, but it is FFS now.

R4-103760 MIMO OTA round robin test report: throughput measurement results for multiple probe antenna based method and two-stage method (Agilent, CATR)
· Hongwei Kong presented the contribution.

· Noted.

R4-103761 MIMO OTA round robin test report: capacity, correlation and power imbalance measurement results for multiple probe antenna based method and two-stage method (Agilent, CATR)
· Hongwei Kong presented this contribution.

· Noted.

R4-103763 MIMO OTA Round Robin Measurement Campaign, - preliminary results report (RheinMain University, Cetecom, Agilent)
· Moray Rumney presented the slides.

· Motorola: you mentioned that via sensitivity distribution you can comment how uniform the radiation pattern is. I disagree. Motorola: Frequency dependent, position dependent, position of lid etc. affect result

· Agilent:  The sensitivity distributions in slides 10, 11 and 12 are independent of AOA but the SD does indirectly indicate how round the pattern is.
· EB: you cannot make conclusion from the 3D pattern about the need of 3D test. It depends strongly on propagation.

· Agilent: agree.

· Noted.

R4-103844 MIMO OTA Round Robin Testing Campaign: SATIMO Testing Results (SATIMO)
· Francois Chauvet presented this contribution.

· Motorola: question about Rx sensitivity search. Wondering transmitter desense if it is affects the results.

· Agilent: did you try vehicle speed?

· SATIMO: we didn’t change the parameters.

· Agilent: asking about the difference between Nokia results and SATIMO results. How about DUT location? It is very important to check the DUT uplink tx power. (check the sensitivity of BS emulator and uplink tx power match.) You have to be careful that uplink is really received by the BSE.

· Huawei: In SISO OTA, Uplink power is set to maximum. It needs fixed configuration for the test.

· Agilent: Add comment to test plan that this should be taken into account.

· Agilent: There is a huge difference between devices.

· Noted.

R4-103846 MIMO OTA Measurement campaign (Nokia)

· Petri Vasenkari presented this contribution

· Agilent: Very interesting results. Very similar to Satimo’s results. Question about the sense of sensitivity numbers. Are negative numbers worse or better?
· Motorola: In CTIA there was a joint contribution from Nokia and Satimo. The results were very similar except H-Set 6. There should be a template for the test sets to minimize the risk of differences between labs.

· Agilent: was it the same BS emulator?

· SATIMO: same.

· Motorola: if everything is same (probe antennas, fading emulator, channel models), the reason for the error is most probably the BSE setting.

· Huawei: Want to know small devices max. power. Temperature of USB dongle may cause the variation in performance?

· Nokia: also believe that it is temperature issue.

· Motorola: In this case, they use physically the same unit.

· SATIMO: H-Set 3 are exactly same results. But only H-Set 6 is problem. Therefore it relates to BSE.

· Agilent: The point is that we have to define all the parameters and program the instrument.

· Vodafone: Ask R&S to check all the parameters.

· Vodafone: Ask R&S and Agilent to check the LTE parameters as well.

· Noted.
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