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The meeting summary presented to RAN4 plenary is in R4-104907.
	R4-104030
	Results from 3GPP/COST-2100 MIMO OTA Round Robin 
	ETS-Lindgren
	Noted

	R4-104031
	Site Validation of an Anechoic Chamber Based MIMO OTA System
	ETS-Lindgren
	Withdrawn

	R4-104063
	Statistical property analysis and verification of multi-probe MIMO OTA test method
	Agilent Technologies
	Noted

	R4-104064
	MIMO Device performance under different channel models using two-stage method
	Agilent Technologies
	Noted

	R4-104154
	TP on Including Antenna Based FoM for MIMO OTA Test Plan
	Qualcomm Incorporated
	Not agreed

in plenary

	R4-104155
	MIMO OTA Measurement Results
	Qualcomm Incorporated
	Withdrawn

	R4-104192
	Simulation about MIMO OTA full parameters
	ZTE
	Postponed to next meeting

	R4-104220
	Agreed documents in AH #2010-04 (7.1 Study on Measurement of Radiated Performance for MIMO and multi-antenna reception for HSPA and LTE terminals)
	Motorola
	Noted

	R4-104230
	SIMO OTA round robin test results using multi-testing setup
	NTT DOCOMO
	Noted

	R4-104231
	SIMO OTA round robin test results using dual-polarized testing setup
	NTT DOCOMO
	Noted

	R4-104260
	Revised LTE MIMO OTA Reference measurement channels
	CTTC
	Withdrawn

	R4-104261
	Updates for MIMO OTA Study Item TR37.976 v1.1.0
	CTTC
	Withdrawn

	R4-104262
	LTE MIMO OTA Test plan
	CTTC
	Withdrawn

	R4-104283
	Two-Channel Method for Evaluation of MIMO OTA Performance of Wireless Devices
	Rohde &Schwarz
	Noted

	R4-104284
	MIMO OTA Measurements of LTE Devices According to the Two-Channel Method
	Rohde & Schwarz
	Noted

	R4-104341
	Requirements for MIMO OTA test method
	Nokia
	Noted

	R4-104349
	Latest advances in MIMO performance analysis using mode-stirred reverberation chambers
	CTTC
	Noted

	R4-104350
	HSDPA SIMO OTA Round Robin Test Report
	CTTC
	Revised R4-104906

	R4-104351
	Updates for MIMO OTA Study Item TR37.976 v1.1.0
	CTTC, AT&T
	Noted

	R4-104698
	Comparison between the proposed MIMO OTA test methodologies
	Elektrobit
	Withdrawn

	R4-104699
	Way Forward on MIMO OTA
	Elektrobit
	Withdrawn

	R4-104768
	Round-Robin Measurement Campaign: Summary of results  Part 1
	Vodafone
	Noted

	R4-104769
	Updates for MIMO OTA Study Item TR37.976 v1.1.0
	Vodafone
	Revised 
R4-104883

	R4-104770
	Revised LTE MIMO OTA Test plan
	Vodafone
	Revised 
R4-104926

	R4-104798
	TMC Round-Robin Measurement: Part 1 Test Plan
	CATR
	Noted

	R4-104799
	TMC Round-Robin Measurement: Part 2  Measurement Result
	CATR
	Noted

	R4-104802
	Measured quiet zone of single cluster MIMO OTA
	Elektrobit
	Noted

	R4-104803
	Updates for MIMO OTA Study Item TR37.976 v1.1.0
	CTTC, AT&T
	Agreed

	R4-104839
	HSDPA SIMO OTA Round Robin Comparison Tests including NIST Indoor-Urban and EPA Channel Models
	CTTC
	Noted

	R4-104851
	Comparison between the proposed MIMO OTA test methodologies
	Elektrobit
	Not agreed in plenary

	R4-104852
	Detailed comparison between the proposed MIMO OTA test methodologies
	Elektrobit
	Noted

	R4-104883
	Updates for MIMO OTA Study Item TR37.976 v1.1.0
	Vodafone
	Noted

	R4-104906
	HSDPA SIMO OTA Round Robin Test Report
	CTTC
	Not presented

	R4-104907
	Meeting summary, MIMO OTA ad hoc
	Motorola
	Noted at plenary

	R4-104926
	Revised LTE MIMO OTA Test plan
	Vodafone
	Revised in R4-104950

	R4-104940
	Minutes of MIMO-OTA ad-Hoc
	Agilent
	Revised in R4-105011

	R4-104950
	Revised LTE MIMO OTA Test plan
	Vodafone
	Approved at plenary

	R4-105011
	Minutes of MIMO-OTA ad-Hoc
	Agilent
	Available Friday


Not presented 
R4-104192
ZTE Simulation about MIMO OTA full parameters
(No ZTE delegate at ad hoc)

RF-104906
CTTC HSDPA SIMO OTA Round Robin Test Report
(Revision of R4-104350, not presented)
Presented documents
R4-104220
Vodafone  “Agreed documents in AH #2010-04 (7.1 Study on Measurement of Radiated Performance for MIMO and multi-antenna reception for HSPA and LTE)”
Two documents from Xian were agreed, 3809 and 3979 meeting summary.

	Agenda
	Tdoc
	Type
	Work Item
	Title
	Source

	7.1
	R4-103809
	Approval
	FS_HSPA_LTE_measRP_MIMO_multi-antenna
	Revised LTE MIMO OTA Reference measurement channels
	Vodafone

	7.1
	R4-103979
	Approval
	
	MIMO OTA agreement and way forward
	Vodafone


From R4-103979 Slide 7 summarizes what was agreed from Xian:

· LTE MIMO OTA test plan in R4-103811 will be adopted as baseline.
· For LTE FRC, R4-103809 has been agreed (i.e. The group agrees to use FRC for LTE MIMO OTA Test plan and as baseline)
· Note: Agilent and R&S will check whether forcing the Rank 1/2 can be achievable or not. 
· Proponents committed to participate in the LTE MIMO OTA round-robin measurement campaign. 
The first point regarding R4-103811 is presented to this meeting as R4-104770 with some modifications

Vodafone 
Will provided a TP to take R4-103809 as baseline FRC into TR for the Austin meeting
R&S and Agilent to check forcing of rank 1/2 for this meeting
Agilent confirms that forcing rank 2 is possible but will provide the expected sharp drop off in performance at SINR/correlation settings below what rank 2 can support.

Decision: Document noted.
R4-104769
Vodafone “Updates for MIMO OTA Study Item TR37.976 v1.1.0”
Provides definition of throughput.

R&S
Asks if the same definition as RAN5.

Vodafone
Checked with RAN5.

R&S 
Wants time to check.

Nokia 
Question about application services.

R&S 
Thinks this should be removed.

Nokia 
In previous RAN plenary there is a proposal for E2E which is a different topic.

Vodafone 
Just an implementation detail.

Agilent 
We are using FRC so higher layers not involved

Nokia 
Both FRC and VRC may be used below application layer

Vodafone will provide an update to remove the two sentences by tomorrow
Decision: Document revised in R4-104883.
R4-104883
Vodafone “Updates for MIMO OTA Study Item TR37.976 v1.1.0”
Document agreed and will be provided for approval at the RAN4 plenary session.
R4-104770
Vodafone “Revised LTE MIMO OTA Test plan” 

R4-103811 was used as the baseline for R4-104770 at this meeting with some additional modifications.
Bluetest
Would like to join the LTE MIMO OTA campaign.

Nokia
Will conditionally sign up depending on the schedule

Agilent
Question about RF connections on page 1

CTCC
Some DUT provide access to antennas but special cables need to be provided

Agilent
Possible to measure using non intrusive methods

Motorola
Need to define which RF connector we are talking about

Nokia
Need to figure out ahead of time the setup for each DUT and base station emulator to check it works

CTCC
Table 1 page EMITE Ing. not Eng.

B2.2 channel models 

R&S
Uniform cluster is already in text

Satimo
Add to table 1

CTCC
From HSDPA experience found that some DUT disconnect which is not taken into account.

ETS
No indication of why disconnect

Azimuth
Just record that something happened.

ETS
Had issues with a bad SIM card

CTCC
Need to record what happens

Agilent
Uplink power could also cause problems.

Nokia
Need to all use same uplink power

AT&T
This issue will come up in other Tdocs. Need to look at this TP later

Vodafone
From test plan perspective good discussion will revise by end of meeting

CTCC
Will number of disconnects be recorded

Vodafone
Yes. Don’t delete B2.2

R&S
Need a proper TP.

Vodafone
Will resubmit.
Agilent
Is it possible to get modified devices?
Vodafone
Will get DUT unmodified from vendor. Unlikely to provide any external connector.

We will review the changes in R4-104770 relative to R4-103811 and create a new baseline for this meeting.
All changes accepted except keep “Single Cluster Multi-Path Model based on Extended Pedestrian A (EPA)”
Decision
Devices will be supplied with manufacturer’s RF cable (as used for conducted conformance test). If the DUT does not provide non-intrusive antenna access then it cannot be used for antenna-based FoM.
Further modifications to the new baseline for action by Vodafone:
Disconnections. Agreed to capture unexpected disconnects.

Uplink power level. Device is at max power, take care of uplink level so that no packets are lost.

Proposal for testing also at Pmax -10 dB. Control of this may be a problem. References to inner lop power control in LTE section is. Check for other HSPA terms like algorithm 2.
No one used the 50% throughput point as it is not known at that point in time.

B.4.1 step 7 will need to be revised.
Agilent
Question on Noc definition. This appears to be separate from the FRC and unfaded.

Azimuth
Proposes testing without noise.  Existing tests have high level noise to test the demodulator.

This needs further discussion and review.
Reference 3 of R4-104770 needs to be changed to LTE spec
Decision: Document revised in [TBD] to be sent to email reflector after meeting
Revision of R4-104770
Vodafone “Revised LTE MIMO OTA Test plan” 

Agilent
Questions on whether Noc is faded?

ETS-Lindgren
It should be flat
Vodafone
Remove Noc from base station table. Separate question if we use noise or not

A Tdoc number will be got later and sent to the reflector.

R4-104768
Vodafone “Round-Robin Measurement Campaign: Summary of results  Part 1”
Nokia
Differences are only in Hset-6 possibly due to test system setup.

Figure 10 Agilent is anechoic single cluster Multi probe

Figure 12 Agilent K4505 is a modified device

Bluetest
Change Bluetest method to CTIA reverb chamber method. Would be better to see EPA results.

ETS
If we have to use SCME urban micro can’t compare with reverb

CTCC
Figure 4. Differences between methods significant.

Nokia
This is the Hset-6 issue that will be retested. Figure 8 shows better consistency of Hset-3.

Nokia
Human errors, assumptions, results very different, if you want to conclude then must align assumptions. Can’t draw conclusions on so few results.

Motorola
Agree with ETS. TRS/TRP very consistent between anechoic and reverb, 

CTCC
Figure 8. All methods similar at 50%

Nokia
Can’t compare – different devices

CTCC
Slope is different. If you use EPA method the slopes are the same.

Spirent
Results mix methods and devices

AT&T
Figure 5. Throughput was selected as the desired performance metric although this was not ideal. Absolute throughput was not defined as the only throughput metric, relative throughput  (e.g. SISO vs. MIMO) could be considered.
Motorola
Wants accurate throughput data. How much discrepancy do we have?
AT&T
Nobody can say which result in these graphs is correct.
Nokia
Almost 10 dB delta.

Motorola
This is solved by reference device.

Agilent
Measure the antenna pattern first then the derived channel model

CTCC
Presented slides showing differences between channel models and methods. Will present as Tdoc later (R4-104839)
Nokia
Conclusion Hset-3 between Nokia and ETS-Lindgren was good within +/-1 dB

Satimo
Probes were different, cables, distance between DUT and probe, chamber design, different eNB emulator, turning tables, fixturing. So the close results prove calibration worked.
ETS-Lindgren
Analyzed chamber ripple and others shows very good behaviour

Motorola
Agree that setup is the same. Sam DUT, method, channel emulator etc. Differences get removed during calibration. Benchmark SISO chambers gives similar results. Agrees that pessimistic is not the right way to describe results.

Nokia
Would welcome other candidate methods to show repeatability.

Agilent
If you look at RR test some are using full circle config some are using sector approach. For COST and CTIA tests need to compare sector and circle approach. For Agilent results sectored. Results by Spirent and Agilent there is consistency in which device is better or poor but the absolute results are not as close. Suggest to draw full conclusion we need to compare all results. Results are for two devices only so far.

Azimuth
Bluetest and EMITE groups ran test plan for reverb plus channel emulator are also consistent with each other.

Bluetest
Received three devices but only tested two due to time pressure. Good repeatability. Submission coming later (next meeting).

Agilent
Purpose of RR test was to investigate consistency within different methods. This seems, to have been achieved for two or three devices for Anechoic and reverb.

Bluetest
Hset-6 showed differences between eNB emulators needs to be sorted out.

Nokia
Has anyone repeated two-stage?
Agilent
Only Agilent so far. The repeatability is very good between two-stage and sectored multiple probe. For E6400 with access to RF antenna pattern the results were much less than 1 dB. For Huawei modified device with choke (not fully calibrated impedance) the difference was good at high power but 2 dB difference at low power. This would be expected due to mismatch caused by intrusive probing but is still a good result.
Spirent
Modified Huawei device was not one of the RR devices. What is the calibration process?
Agilent
For RF impedance match you measure the S11. With 50 ohm cable you can calculate the reflection and adjust accordingly. The calibration does not adjust the throughput.

Motorola
To do this more accurately you need to know source pull etc.

Nokia
The repeatability was related to the laptop. Did you try to repeat test with USB dongle in anechoic chamber?

Agilent
For two-stage only one dongle was modified. For laptop used unmodified.

Motorola
Do you agree intrusive method is not usable for any device?
Agilent
Yes. Non-intrusive has possibilities.

Vodafone
RR results are accepted.

Bluetest
Some graphs had results from different pools in same graph. This needs to be indicated (P1 or P2)

Vodafone
Essentially P1 and P2 are the same.

Motorola
Not agreed

Agilent
For anechoic method some used sectored or circle configs. The different config results are compared side by side.
Vodafone
Don’t see what configuration has been used other than as stated for each candidate in the TR.

Agilent
The sectored multiple probe approach is not a config in the test.

Vodafone
Yes. Not described in the TR.

AT&T
Assuming that P1 and P2 devices are the same is flawed, the CS15 measured between 1.5 and 2 dB difference between devices. How can we compare results between methods when we have two distinct pools of devices? P1 was anechoic, P2 was reverb. Fundamentally violates any control you might have in normal scientific test.
Spirent
On sectored approach it is in the TR. DOCOMO has results for sectored, results from TMC 

Agilent
Issue is that some config info is missing in the summary

Vodafone
Will 1.5 dB or 2 dB difference make any difference?
Nokia
Compared two devices and got 1.5 dB difference. Repeatable. Would propose that someone takes the laptops and takes one CS15 in both laptops to see variation.

Vodafone
This is unfortunate when people try to do measurements and realize something different. Can’t redo them. If we differentiate pool 1 and pool 2 there is not enough data for comparison. Companies have not carried out the activity to the test plan to complete all devices.

Agilent
Don’t lose information in the summary document
Vodafone
Will add note in results for which pool is used.
Motorola
Agree with Agilent, don’t have any solid conclusion but use info for the next round of tests. Sometimes move forwards is retesting or change methodology.

Vodafone
We are comparing methodology

Agilent
Purpose was to compare consistency within methods which seems to have been shown

Motorola
Dongle and laptop interaction is critical

Azimuth
Reinforce Agilent’s point not to lose information. Don’t retest. To draw conclusions it is not abundantly clear what the devices were is potential for drawing wrong conclusion. All DUT info should be preserved.

Motorola
Different devices could explain some differences

Nokia
Does not invalidate results

Agilent
Can we also capture sectored vs. Circular

Motorola
A matrix needs to be put together to see what was used. What is the conclusion?
Vodafone
People want to put notes for which dongles were used. Will modify summary document for this.
Agilent
We just want to capture what was used.

Vodafone
Agilent used two-stage and anechoic. That is all that is needed.

Agilent
Need to capture this was single cluster sectored anechoic

Vodafone
Will add Agilent anechoic details.
CTTC
Add candidate methodology

Vodafone
Already in the legend

CTTC
Did Agilent use more than one?

Agilent
Used sectored and two stage

Motorola
Several modifications suggested.

Vodafone
Will update for P1 and P2, anechoic configs and table
ETS-Lindgren
Add ETS-Lindgren data for H-Set 3.
Vodafone
Certainly

Agilent
For test results did not see speed info. Are all 3 Km/h?
ETS-Lindgren
ETS has 3 and 30.

Vodafone
Not enough data to compare

Motorola
Pessimistic not appropriate wording. Some methods self consistent but not between methods

Vodafone
Can say that one result is higher than the other

EB
Agree but state there is not consistency between methods

R&S
Reaching about half the nominal throughput. Is this expected? Even 10 dB above saturation?

Agilent
The fidelity fader might have an impact

Spirent
Probably due to high delay spread

R&S
Would expect to see the same behaviour in conducted.

Agilent
Need to do same test conducted to compare

Motorola
Can’t conclude anything yet.

AT&T
Labs were not all using the same test equipment. There are potential test equipment implementation differences. At high data rates these differences show up. Like the idea of a conducted measurement which would indicate limit of test equipment.
Motorola
Dongles will not reach max ever due to limited antennas

R&S
Would agree if this were MIMO but this is RX diversity

EB
A different channel model gives different peak rates

AT&T
Some of the limiting factors may be attributable to the test equipment
CTTC
According to the standard H-set 6 limit is 4.689 Mbps (non faded). Should try different models to get higher results

Motorola
Could do this


Nokia
Don’t see any value in perfect channel model

Vodafone
Nokia does not need to retest.

Nokia
Want to know the reason why
Vodafone
OK won’t stop you
Motorola
Group recommends alternative conclusion is included in the revision.

Consistency was found between Nokia, Satimo  and ETS-Lindgren H-set 3 full circle anechoic results of +/- 1 dB. For H-set 6 Satimo and NTT DOCOMO are within [+/- 1 dB]. Nokia will retest for H-set 6. 

The reverb chamber showed consistency between Bluetest and EMITE for H-set 3 within [+/- 1 dB]. 

Near ideal consistency (<< 1 dB) was seen between two-stage method and single cluster anechoic was shown by Agilent for H-set 3 and H-set 6.
Motorola
Suggestion is post process raw data to show differences.

Nokia
How to compare vertical anechoic with uniform reverb?

Agilent
Is the power measured by reference dipole?

CTTC
Yes

Decision: Noted. Return to this document later if time.
R4-104839 
CTTC “HSDPA SIMO OTA Round Robin Comparison Tests including NIST Indoor-Urban and EPA Channel Models”
This was the figure presented by CTCC on the first day.

Decision: Noted.
R4-104230
NTT DOCOMO “SIMO OTA round robin test results using multi-testing setup”

R4-104231
NTT DOCOMO “SIMO OTA round robin test results using dual-polarized testing setup”
NTT DOCOMO was not present. Vodafone indicated that the results from R4-104230 and R4-104231 are included in R4-104768 and that after email discussion with NTT DOCOMO these documents can be noted without presentation.

Decision: Documents noted.
R4-104154 Qualcomm “TP on Including Antenna Based FoM for MIMO OTA Test Plan”
R&S
Figure B.4.4-1 Does communication go in both directions

Qualcomm
Yes

R&S
3 degrees step size is very small compared to CTIA

Qualcomm
Used this to allow for higher frequencies.

Motorola
No indication that the DUT is connected to anything

Qualcomm
Implementation dependent. Using a laptop utility

Motorola
Can this be stored on the device

Qualcomm
Possibly

Spirent
Presumes all vendors have this capability. Is this a required standard?

Qualcomm
Still under study

Nokia
We are trying to standardize, how generic is the tool?

Qualcomm
Currently specific. CTIA specified format but not method.

Ericsson
Setup item 3. DUT is capable of measuring complex antenna patterns. Would this be mandatory?

Qualcomm
Not at this time

ETS Lindgren
Devices are not measurement instruments. CTIA deals with magnitude what about phase

R&S
Phase is relative


Nokia
If this would be required?

Agilent
The concept is under study

Nokia
Would need to be standardized

Ericsson
UE are not measurement equipment

Nokia
Are we in the early phase or concluding! Would need to be supported. 

Ericsson
SI is looking at methods. Those requiring any changes to the UE specs need to be carefully considered.

Vodafone
Qualcomm method was in original comparison table. Take proposal 4 into the TR. The calibration process needs to be clarified.

Qualcomm
Anything else

Vodafone
Not clear how R12 is derived

Ericsson
If the SI is to pick one method it needs to be based on today’s features or there may be several years delay.

Motorola
Generally agree but precedence elsewhere for software or chipset change. RSSI, C/N etc. A non intrusive phase/mag has been discussed for a long time.

Satimo
Similar to two-stage method.

ETS Lindgren
Methodology is similar but are we going to certify to correlation or certain performance. We believe correlation can be linked to performance but not entirely clear.

Vodafone
Diagnostic tools and storage. From operator point of view don’t want to incur costs.

Nokia
This method is proposing antenna correlation FoM. If we are looking to assess radiate performance correlation is not enough.

Motorola
Agrees.

AT&T
This method does not cover duplexer de-sense.

ETS Lindgren
Unclear how antenna metrics correlation to performance

Verizon
See merit in the proposal for the study phase. Support inclusion.
Nokia
Not in agreement. There are other test methods used for OTA. Any method done by 3GPP has to be available for certification purposes. The Qualcomm proposal is not widely available and very difficult for Nokia to approve.

Qualcomm
One argument was this is a complicated issue to implement the logging. Maybe we need RAN2 expert to determine complexity. Maybe send LS to RAN2. Specs have many capabilities. We have not determined viability of candidate methods and don’t want to throw it away. If this turns out the most efficient and economic method, don’t think we should throw it out at this stage. Inclusion in the SI TR is not an endorsement. If device and test plan are available we can easily compare them head to head using available devices. Don’t see any significant effort required to conduct this test. We had agreement in Xian to include this. [See page 4 of R4-103979 meeting minutes]. Qualcomm would provide this method to the TR. Maybe when the chair from Xian shows up this could be verified. We had an agreement before to add this detail. If this is to be reverted we need to ask the group.

Nokia
We looked at the minutes and Qualcomm to provide material. Don’t understand purpose of RAN2 LS. It is a radiated matter. No RAN2/signalling. For certification purposes. What you seem to be confirming is totally different to what we expected. Suggest propose a new study item.

Qualcomm
Regarding RAN2 comment this is because it is claimed the capability of logging is very complicated. Don’t understand why we have this statement, where does it come from? It is just like logging RSSI/RSSP. This already exists. This is logging of a complex RSSI. Also, heard this would be a common test method, not sure this is the scope. All we want to do is enable this capability. If it could be enabled and it turns out to be effective not sure why to exclude it. Operator input has been requested and we heard a major operator is very interested and wants to look further. If this is the input as required we already got the answer and we should continue.

ETS Lindgren
The purpose of the study item the goal is to develop a test plan to compare all mobile devices which implies it needs to be standardized. From a test lab point of view an independent test lab cannot do this method unless it is in the chips.

Ericsson
The purpose of the work is to devise a method for all mobile devices and needs to be well defined.

Verizon
From an operator point of view support Qualcomm comment. We don’t want to exclude during the study item report. This method is part of the study report.

Nokia
Will not agree

There was further debate not captured here.
Decision: The topic will go into RAN4 plenary for further discussion.
R4-104063
Agilent “Statistical property analysis and verification of multi-probe MIMO OTA test method”
Spirent
Showed a lot of measured values that did not correlate with the simulations

Agilent
Explanation, Figure 15.

Spirent
You simulated with 3 component model and measured pattern. Should get certain power and correlation behaviour. Why did the measuremetns not correlate?

Agilent
Something to do with internal part of the chamber.

Spirent
Seen this before. Measurement problem. Combining 3 Rayleigh is OK so measurement must be off.

Agilent
Limited number of probe antennas affects accuracy

Spirent
Can measure both accurately.

EB
Also surprised. How do you calibrate path loss from sig gen to the DUT.

Agilent
Same as multi probe antenna test.

Decision: Document noted.
R4-104064
Agilent “MIMO Device performance under different channel models using two-stage method”
Spirent
Patterns for round robin devices would be used – can they be shared?

Agilent
Yes

EB
How to measure phase?

Agilent
By VNA using single probe

Decision: Document noted.
R4-104802
Elektrobit “Measured quiet zone of single cluster MIMO OTA”
Agilent
What kind of antenna?

EB
Used single omni dipole

Agilent
How to measure correlation

EB
By movement – motorized

Agilent
Correlation is averaged? 

EB
2D movement perpendicular to the cluster

Agilent
Alternative is to monitor received power elvel and check the power difference.

Motorola
Correlation is magnitude and complex. How do you get theory results

EB
This is single cluster.

ETS Lindgren
Very dangerous to talk about quiet zone which has specific meaning have nothing not do with correlation. Prefer to use test volume or correlation zone. Quiet zone and correlation zone may be independent of each other.

R&S
How was antenna optimized?

EB
Will discuss offline

EB

Red is uniform Optimized antenna weights.

ETS
5 antennas?

EB
8

Decision: Document noted.
R4-104283
R&S “Two-Channel Method for Evaluation of MIMO OTA Performance of Wireless Devices”
EB
Proposing TIS as figure of merit. Why not use throughput?

R&S
TIS and throughput can be related. 

EB
Throughput is also a function of channel model. What is the impact of using only one probe on the test volume. When sending form two antennas there is no correlation volume.

R&S
The transmissions are uncorrelated so the argument of phase sync does not matter

Agilent
Two signals coming from different directions so cannot achieve conditions number of 1. How to relate results to performance.

R&S
If the condition number is small and it is a good antenna design the channel estimation and is optimal. If the antenna has nulls there will be a deterioration which will lead to less throughput or higher power required.

Agilent
So this is depending on decoding performance

ETS Lindgren
Statement was made that transmit signals are uncorrelated, the receive signals are highly correlated. 

R&S
This is correct. Nearby antennas hitting UE in a bad way e.g. not cross polarized there will be very little info that can be analysed.

ETS Lindgren
Can you get enough info?

Motorola
Interesting to simplify. Can this differentiate designs between SISO/MIMO and good bad MIMO?

R&S
Answer in next paper

Decision: Noted.
R4-104284
R&S “MIMO OTA Measurements of LTE Devices According to the Two-Channel Method”
Spirent
If we have two antennas we will get 100% correlation in the chamber. To get SM we need different AoA. If the antenna phase response has a certain characteristic then we would see just the branch imbalance. If we compare to a different phase response as long as the angle is bigger. Channel models based on scattering clusters there is correlation behaviour between the different sub streams and that correlation affects the H matrix. How does this measurement capture that correlation behaviour caused by angle spreading? This seems more like a point source measurement and SM is more to do with the angle only.

R&S
The simplified method does not want to include the channel, just the antenna performance. That may make all the previous statements relative. If you have two different streams and the need to be evaluated with different spacing we will learn how the antenna can 

Spirent
In Cost and CTIA phase sensitivity to antenna behaviour.. In some antennas different phase are insensitive to the channel model but others not. Seems like this has to be included

R&S
Is it still correct that channel models need to be included, is this dynamic or static

Spirent
Simplified channel model like single cluster is probably sufficient to tell the difference.

R&S
Can include some fading.

Agilent
How do the results correlate with the other tests?

R&S
Discussion to come

Azimuth
Testing with completely static channel derived from placement of two antennas with a certain spacing delta omega, 10 and 90 degree. In line of sight scenario the H matrix does have linearly dependent rows and columns so the rank is 1. Only line of site SM is with different polarizations. Is that what you are doing

R&S
Partly yes. Different polarization combinations are used to simulate different real life scenarios
Azimuth
By using all orthogonal combinations you can bypass the problem of the linearly dependent conditions from line of sight and then add up all the components you should get a case where you do have problems and the test is good and you get what the integrated AM sensitivity is. [Notes messed up]
ETS Lindgren
Not quite sure about TIS. Are you evaluating polarisations independently?
R&S
Linearly combined

ETS Lindgren
How to avoid traditional TIS measuring two orthogonal components at two different times? Being treated as the sum of two vector fields which they are not. Had the same problem with channel emulation concepts, Can measure horizontal and vertical independently. Have to generate dual channel at the same time.
R&S 
Valid comment. Would hope that we can correct for this by normalization

ETS
Makes polarization diversity look better than it can ever be.

Motorola
Not clear if can differentiate good and bad design. Might think they are orthogonal but have a contribution from the cable or reflection. Suggest adding chokes to cables.

R&S
Not quite certain how the connectors at the UE work. If the internal antennas are connected.

Motorola
Normally directional connections

CTTC
Would this measure 4x4?

R&S
Yes

CTTC
Did you stress MIMO units to see response?

R&S
Not yet. Stress doesn’t show up in other test plans either.

CTTC
The main outcome is to find if the MIMO device is good.

R&S
One component that could be added is noise.

R&S
Interesting point but not considered but needs to be asked of other methods.

Samsung
Used Samsung dongle. Need to activate second channel

R&S
Unmodified device was used. Don’t take SISO results literally.
Azimuth
Mentioned correlating between throughput and sensitivity. Agree. Has that been done with this data?

R&S
Figure 7 on page 7. Throughput curves and sensitivity table earlier. 15% BLER is the threshold. Which should be compared?

R&S
Needs to be stated that graphs 6 and 7 are in fixed geometric config. The TIS table includes values from all configs.

Decision: Noted.
R4-104798
TMC “Round-Robin Measurement: Part 1 Test Plan”

R4-104799
TMC “Round-Robin Measurement: Part 2  Measurement Result”
Agilent
Explain “too small” in conclusion 2

TMC
this means good not bad.

R&S
Full circle means 8 antennas. Single or two cluster

TMC
Four probes

R&S
How is channel mapped to probes?

Agilent
Four probes are used for one cluster so control the weight. For two cluster use 3 probe antennas.

CTTC
Explain four curves in Figure 9

RMC
First is all in same channel model with different dongle

CTTC
Difference between first and third is the channel emulator. Why difference?

TMC
Might be due to uplink issues, temperature effects.

CTTC
And Figure 12?

TMC
Huawei dongle is more sensitive than ZTE dongle

Motorola
In figure 9 is full power not required? Did you check power before and after

TMC
No. If you set power to max the temp will go very high and throughput not stable.

Motorola
Throughput is varying apparently with temperature. Do we know the mechanism for such large variation?

TMC
Vendors have other design for temperature control. 

Motorola
Is mode changing?

TMC
First option is to decrease temp. Shut down connection. Also we found switch mode lower to protect dongle. Not clear the exact method.

Motorola
Sensitivity sweep graphs show strong correlation in sensitivity between two devices at same time. What is causing this?

Motorola
On sensitivity sweep the MF668 shows drop at some frequencies why?

Nokia

Probably due to laptop noise

Motorola
Was the sensitivity repeated?

Nokia
No

Agilent
The test setup is a bit different from CTIA. The dongle is not plugged in directly, using a 1m unchoked cable.

Motorola
This is important info. We have data showing unchoked cable masks real results

TMC
Agrees. 

Decision: Noted
R4-104030
ETS-Lindgren Results from 3GPP/COST-2100 MIMO OTA Round Robin
Agilent
How was channel emulation done?


ETS Lindgren
Ask Elektrobit
Agilent
We have compared simulation of geometry-based and random initial phase makes a big difference in throughput. Need a large amount of averaging.
ETS Lindgren
Some variation may be due to this. 3 and 30 km/h look different. Dwell time of meas makes a difference Test plan said 5000 frames.

TMC
Did you do H-Set 6?
ETS Lindgren
Not yet

Agilent
How was throughput/power pattern done

ETS Lindgren
Activate each antenna and do a throughput vs. power curve every 45 degrees. All done with EB channel emulator.

Decision: Noted.
R4-104349
CTTC “Latest advances in MIMO performance analysis using mode-stirred reverberation chambers”
EB
Section 2.1 mention Rayleigh PDF multipath fading urban, have done channel measurements but never seen this before.

CTTC
In the simples case all samples give rich Rayleigh fading.

EB
How much can you control angular spread and the parameters? Absorbers etc.

CTCC
There is a wide range of values for eh delays spread based on loading. 300 ns.

EB
Mention test time is drastically reduced.
CTTC
Used 8 antennas switching faster than rotating device.

Nokia
Figure 4. How big is the cavity?

CTTC
Two rectangular connected together. 1.5 x 2m. Waveguide could be anything

Satimo
Figure 2. Was fast produced by fast antenna switching?

CTTC
Test with all samples then select samples for specific channel model

Motorola
How is chamber coupling done

CTTC
Simple is to use keyhole method but can do more complex coupling.

Decision: Noted.
R4-104350
CTTC “HSDPA SIMO OTA Round Robin Test Report”
EB
How did you generate SCME in a reverb chamber?

CTTC
Inject urban macro/micro from channel emulator with very small delay spread

EB
Then this is not any more SCME. It is a convolution of the chamber and SCME. This is precisely because we wanted to find out if the low values were due to the channel or the chamber.

AT&T
Do the throughput figures include the level set 1 and 3 for the same mod scheme? 

CTCC
Yes

AT&T
Some of the levels used for channels are different from other tests, such as Agilent’s proposed SIMO test plan. This may explain some of the variation.
R&S
The total cell power Ior was kept to Ior yes?

CTTC
The Ior is fixed.

R&S
Would expect FRC varying by 20 dB would give bigger change in throughput.

CTTC
For EPA channel model slope is different. These results align with other chambers.

Agilent
Why is slop different from anechoic

CTTC
Probably due to convolution. The EPA injected vs. urban macro 

Agilent
Can’t compare

CTTC
Despite different slops 50% points aligned

R&S
Look at different H-Sets at certain dBm value they all start to decrease. Would expect these to be at differ levels.

CTTC
Areas where there are differences dark blue and green yes but red starts earlier. Differences increase with H-set 6. 

Agilent
Closed loop result could be very telling

CTTC
Agree

Decision: Noted
R4-104803
CTTC “Updates for MIMO OTA Study Item TR37.976 v1.1.0”
EB
Is this contribution proposing anew methodology or correction to existing.

CTTC
Comparable to having a larger number of probes.

EB
Do we need formal approval in RAN4

Agilent
Yes

Decision: Agreed. Will be take to RAN4 plenary for approval.
R4-104341
Nokia Requirements for MIMO OTA test method
Agilent
The addition of a test mode for MIMO OTA is similar in principle to the addition of loopback for receiver testing.
Nokia
Got confused. Loopback is not relevant. Not sure about technical merits. Most confused about one method. Objective is to find one method.

Agilent
The two-stage method is intended to simulate other methods at much lower cost. It is not primarily a technical differentiator.
Nokia
Can’t do other method.

Agilent
[To be added]
EB
Implementation detail. Two-stage and same results. Even if same result the two-stage is fundamentally different and problematic.

Nokia
Disagree. Cannot have a test method

R&S
How to derive recommendations 1 and 2 are also true for 4. Want a more transparent way to derive the conclusion

Agilent
To compare two-stage and other methods consider the requirement to measure the length of something to a defined accuracy. It could be done with a tape measure or a laser. The method is an implementation issue. The purpose of the two-stage method is to emulate other methods.
Motorola
Tape measure vs. laser. Keep as solution for non-conformance test.

AT&T
Is the outcome of the study item a single test methodology or is it not?
Motorola
The study item says one method

Nokia
This was the intention

Azimuth
[To be added]
AT&T
34.114 has anechoic and reverb listed as viable solutions. By inference they are considered to be complementary that the same thing could be considered for SISO and MIMO.

Motorola
Currently not in CTIA. It’s in 25.914 as informative.

Nokia
Single method was defined for SISO. Don’t believe two-stage method would have the same way of defining test tolerances.

R&S
34.114 does not have reverb.

Nokia
25.914 is the TR containing more than one methods.

R&S
25.914 should have a conclusion.

Azimuth
Over a year ago there had been some agreement that the study item text would contain all candidate method then the work item would cut it down to now.
R4-094748 is the RAN4 Tdoc that proposed the new date. The extension was six months with the understanding that the SI objectives were made less stringent.
From R4-094748:
Below is a proposal to move the SI completion date to RP #48 (June 2010) and to modify objective #3 to be less ambitious.
[image: image1.png]3) AgreeDocument the final-proposed solutions -and-detail-th 4 3GPP selution-in a technical
report to be reported to RAN plenary with a recommendation on which solutions meet the
requirements. The details of performance requirements and uncertainty analysis will be developed

during the work item phase.





RP-091410 was the status report at RAN plenary. It mentions the time extension but not the relaxation of the objectives for choosing a single solution within 6 months.
R&S
Augment to include candidate 4

EB
Solution 4 is slightly different. Do 1 and 2 first?

R&S
Want to include it now

Nokia
Wiling to revise proposal

Agilent
What is the purpose of the proposal?
Nokia
Need a conclusion section of the TR. Note this document

R&S
Was this a proposal to close the SI or keep SI open and consider merging

Nokia
Not yet in phase of closing SI. More than happy to select one solution but when writing this contribution Nokia did not have expectation to close SI yet.

Bluetest
Not even reached MIMO yet!

Motorola
Agrees

EB
Key is to make recommendation in SI, up to us

R&S
Bit worried we need to make a recommendation but can’t yet. Make a TP

Nokia
Could recommend but not get consensus

Azimuth
What is need to do at this meeting

Agilent
[To be added]
Nokia
Try to make steps forward and working assumptions.

Nokia
Create a new text proposal. Captures working assumptions

Agilent
What is to be narrowed

Nokia
Intrusive method

Agilent
Only used intrusive early on.

Motorola
OK to use intrusive as a stepping stone. Only possible outcome is non-intrusive

Nokia
Extend SI by one year

EB
Same position as a year ago. The differences were known.

Agilent
Much progress devices

EB
It’s up to us. If we can agree today fine but we can’t

R&S
Some new data looks interesting. Whenever we ask for more time the test plan is revised to be closer to the final

Agilent
One year ago the proposals were there and not changed a lot. Didn’t have data on labs, we have no MIMO data. We need a lot of evidence which method is really the one solution.

Vodafone
Doesn’t agree. Max is 3 months or 6 months. LTE campaign starts in a few weeks

Agilent
How long did HSPA RR tests take?

Vodafone
Longer than expected. We have better plans now.

R&S
We have data from companies involved in testing we could try to say 3 months but will continue to extend. We should stick to the longer end.

Indications for extension (months)
0 Elektrobit
3 Vodafone

6 Vodafone

9

12 Nokia Motorola Agilent R&S, AT&T

R&S
Any company will say their method is ready. But the group will take longer to recommend.

Motorola
It would be pretty tough to justify closing this week without having had a MIMO handset with results

Elektrobit
Good point. One year ago we had fewer candidates. We have added many more candidates. Next year expect couple new methodologies. Never ending.

Agilent
The number of methods was 9 or 10 now only 3 categories.

Motorola
Some were not very developed and dropped off.

Vodafone
Will not accept any new methodology beyond this meeting. Like to see a list of the RR meas results.

Agilent
Will send summary to Vodafone

Vodafone
Want to finalize LTE test plan

Motorola
Prefer not to add anything new but don’t want to exclude good ideas

EB
This year added antenna pattern method, combined anechoic/reverb, cascaded anechoic

Azimuth
What are we driving towards

Motorola
We are trying to set the future. Does the group agree to freeze the solutions? No objections. Presentations would be welcome but not inserted in the active testing cycles or meeting time.

Agilent
Solutions are not new but derivations. Would like to see evolution of methods. The number of methods is still major 3 categories.

Agilent
This group needs to have an opinion on time and completion level

Vodafone
Don’t want to discuss

EB
Why 12 months? If we start LTE RR soon 

AT&T
How long HSDPA been around – 5 years

Nokia
Started in June

Motorola
When will MIMO LTE handsets be available.

Vodafone
About 5 types are available

Agilent
HSDPA took 5 months. Not a lot of companies have test equipment at this time. Can’t do this based on one test results. May need to repeat. 12 months would be safe.

AT&T
If it took us 5 months to do HSDPA how could we finish in 6 months with brand new immature devices and immature test method? 12 months seems very reasonable.

Vodafone
It is irrelevant to discuss how long it will take.

Agilent
Do we need to give a figure

Vodafone
Want to complete ASAP. 12 months is not acceptable.

Agilent
What are we going to tell RAN plenary?

Motorola
We can’t complete the test plan this meeting

Nokia
What is the consensus

Motorola
Group consensus is 12 months with Vodafone disagreeing

Agreement in the group: It is too early to make conclusions but a TP to add a conclusions section to the TR could be started. One conclusion is that intrusive methods will not form part of the final solution.
Decision: Noted
Final session 18th Nov
Discussion on completion level

Agilent
60% based on 2 years in with a year to go

Motorola
45% based on no tests yet of MIMO devices

Elektrobit
Did not start with RR tests. In Jeju if target is to pick one then 12 months. If relaxed we can do it in 6 months. Last spring RR tests take longer time. Extended till end of this year. But again LTE RR test was not included. In August this year rapporteur proposed LTE test plan. Not against the idea. Way of working is changing all the time. Maybe someone will invent something new next year.

Motorola
Reviewed study item.

Elektrobit
LTE RR tests came in late
R&S
There was no agreement as to how to determine result

Motorola
RR was chosen as way to make progress

Elektrobit
If we add LTE RR it will extend the time
Motorola
A possibility is to perform LTE RR tests. Another possibility is to somehow evaluate LTE MIMO devices by some other sequence of testing or modelling. All go to one lab. Nevertheless this group can’ begin to consider completion until dozens or hundreds of devices in at least a couple of different systems have been done.
AT&T
It is true that RAN5 does not run tests but they have a core specification. They know the test basic requirements and test vendors know how to measure. Here we don’t even have core requirements. The test methodology is not clear

Satimo
Have no idea how an LTE device works. Need everything working before can test. Similar to what was done for TRP TRS. 50%.
R&S
In favour of 60%. Test plan making progress.

Agilent
RAN4 only needs to prove feasibility
Elektrobit
Not against RR. We have a lot of results. RR results were promising, good consistency between labs but remarkable different between methodologies. Do not expect surprises from LTE RR. Several MIMO reports available. 85%

AT&T
60

Agilent
60

R&S
60

Elektrobit
85

TMC
60

Spirent
60

Bluetest
60

Nokia
50

ETS-Lindgren
70

Satimo
50
Motorola
45

Azimuth
50

Proposal is 60%
Extension in months:
0 

3 

6 Elektrobit Spirent
9 Nokia
12 Motorola, Agilent, R&S, AT&T, Intel, Satimo, ETS-Lindgren. Bluetest, Azimuth
Proposal is 12 month extension
R4-104851 Elektrobit Comparison between the proposed MIMO OTA test methodologies
AT&T

Not just collecting beam pattern, collecting other antenna parameters as well. Just one aspect
Elektrobit
True, antenna also measures RF chain. But doesn’t measure end to end. We can have nice beam pattern but device doesn’t work.
Agilent

All about accuracy
Elektrobit
Repeatability has been shown. Accuracy is for the WI.
AT&T
This is supposed to be a study item. Long term there are potential chip implications but as Agilent mentioned, each method throws up unexpected issues. It is premature during SI phase to categorically say one method should be excluded before we have had chance to prove it.
Agilent
Agrees

Bluetest
End to end issues, can they be simplified?
Agilent
Can’t remove things from an end to end test such as using VRC which may have a much bigger impact than antenna effects
Elektrobit
What is wrong with the table?
AT&T
The entries in this table are very selective. Could just as easily come up with a similar set for category 1 and 2.
ETS-Lindgren
Is the statement about objectives correct?
Agilent 
Copied from working assumption from earlier meeting.
Nokia
Question about chipset support.

Elektrobit
As we heard from a couple of companies on Tuesday, changing the chipset is simply impossible.

Agilent
Not necessary to prove full uncertainty in SI but do need to prove feasibility which has not yet been done. As for changing not being able to change the chipset that is not true, Qualcomm have shown that.

Nokia
Clarification. One vendor is supporting this and others currently do not.
AT&T

Chipset modifications is just another factor
Agilent

Not ready to agree to the conclusions
Motorola
How do we know only one vendor supports test mode?

Elektrobit
Want to discuss chipset issues in the plenary
Decision: Not agreed. Take it to the plenary.
R4-104852
Elektrobit Comparison between the proposed MIMO OTA test methodologies
R&S
Know you wanted to finish SI at this meeting but given 12 month extension it is premature to discuss. Want to avoid a detailed discussion on a regular term. Do this at the end. The summary row, do not understand.
Elektrobit

Not intended to be final.

Agilent
Lots of objections to the tables. Don’t think it is worthwhile covering them in detail at this time.
ETS-Lindgren
Don’t want to be constantly going through the issues. If there is a blind alley then fair enough but now is not the time to be making that decision. Periodically review issues.
Decision: Noted.
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