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1.
Opening of the meeting (Tuesday, 9 a.m.)

Intellectual Property Rights Policy

	The attention of the delegates to the meeting of this Technical Specification Group is drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.
The delegates are asked to take note that they are thereby invited:

-
to investigate whether their organization or any other organization owns IPRs which are, or are likely to become Essential in respect of the work of 3GPP.

-
to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/).


AH RULES:
· RAN4 shall review AH activity in next ordinary RAN4#66bis

· AH can only endorse proposals. Decisions shall be formally ratified by RAN4#66bis

· AH will be chaired by Luis Anaya. There is no MCC support in Munich

· Temporary inbox will be created for document sharing

· Session chairman can allocate tdoc numbers for possible revisions +  maintain tdoc list and provide the report

· No voting shall occur at ad hoc meetings.
· Presentation and discussion time per contribution: 15 + 20 min/contribution
Attendee list: 
Orange, Rohde & Schwarz, Spirent Communications, Intel Corporation, Qualcomm, ETS-Lindgren, Telecom Italia, Azimuth Systems, Sprint, Nokia Corporation, Bluetest, Sony, Anite, Agilent, CTTC, Satimo, BMWi, Motorola Mobility, Vodafone

MEETING ARRANGEMENT:
12 March - Tuesday session (9:00(17:00):

3. (0) Summary of outputs of previous meeting, expected output for this meeting and CTIA update
4. (0) Technical Report

5. (9) Channel model validation
6. (3) Absolute data throughput for MIMO OTA comparison
13 March - Wednesday session (9:00(17:00): 


7.  (0) IL/IT comparison using Reference antennas

8. (0) Simulations
9. (1) SNR discussion

10. (2) Positioning and Testing in Elevation (3D evaluation)
11. (1) Measurement uncertainty

12. (2) Specific method based contributions

13. Conclusions: WF discussion
2.
Approval of the agenda

R4-66AH-0001
Meeting Agenda





Source: TB Chairman

Abstract: 

Meeting Agenda

Discussion:

Decision: 

endorsed



3.
Summary of outputs of previous meeting, expected output for this meeting and CTIA update

Chair: review of Action Points/expected outcomes of the meeting (WF from Malta, etc):
· RAN59 outcomes

· Drop definition and geometric/correlation based SCMEs
· Need for BS correlation

· XPR: 0 or 9dB
· AoD/BS correlation confirmation

· 3D isotropic Channel model description

· Revision of R4-130764
TP for TR 37.977 on the Emulation of DUT Rotation in the Conducted Test of the Absolute Throughput Framework for 3D evaluation, considering you can calculate the correlation of the antennas based on the radiation antenna pattern and the incident signals as suggested by the Chair to Azimuth.

· 3D evaluation
· SNR proposal

· UE positioning/need for phantoms/TP to TR

4.
TR

5.
Channel model validation

5.1
Generic contributions

R4-66AH-0011
XPR effects in MIMO Channel Models





Source: Spirent Communications, Motorola Mobility, Anite, Intel, Elektrobit

Abstract: 

Describes the effects of having an XPR value specified for the channel model.

Discussion:

ETS: agree with the view

Bluetest: how we ended up with XPR=9dB?
Spirent: we can look for the reference
Bluetest: is it specified in the SCME?

Spirent: no we added it

Emite: we agreed it after 1st RR tests. It is not clear that 9dB is realistic and other values may be appropriate.
ETS: XPR=0dB does it mean no correlation?

Spirent: In this case, we have equal branch powers in V &  H, and we end up with zero BS correlation.
Vodafone: But we see correlation changing with azimuth.

Spirent: Fig1 is showing the Laplacian distribution of the AS and it is a normalized result. For example, in the Uma SCME, the 90º AoD would be like 0º in the figure, hence no correlation for XPR=0. This applies to Uma/Umi
Azimuth: polarization and porientation are important and tight together. We need to agree on how is the averaging to avoid devices making use of this to fake the test.
ETS: we should concentrate then in difficult test cases for the device, not the easy ones.

Sprint: supporting Spirent. Do not think 0dB XPR is valid.

Azimuth: if we decide to use this particular polarization config we need to define the 3D evaluation together
Spirent: do not see this dependent on any 3D evaluation. Correlation is important. 3D evaluation is a separate topic.

Azimuth: 3D evaluation is kind of averaging it is like to use 0dB XPR from the beginning.
Spirent: it does need to be the case. It may be very different depending on how we will be averaging over specific device positions. We may not be evaluating the entire sphere depending on use cases
Azimuth: what is a representative set of use cases?
Motorola: we do not see XPR=0dB and averaging related at all
ETS: we don’t expect that the average will become 0dB XPR. 
Emite: what is the final XPR we get when we average in the 3D evaluation? We should use that XPR from the beginning
Spirent: XPR of 9dB was based on realistic measurements.

Bluetest: the use case is relative to the phantom buit not to the radio environment as in the case in TRS/TRP
Spirent: For TRP/TRS, there is no channel just averaging of the sphere. Differtent test metric.
Decision: 

noted
Chair: Spirent to check the Ref to XPR=9dB


R4-66AH-0013
Text Proposal for TR 37.977 on the Definition of 3D Isotropic Channel Models





Source: Azimuth Systems, Bluetest, EMITE, CTTC, Orange, KT Corp., KTL

Decision: 

to be discussed in section 5.4



R4-66AH-0018
Channel Model for the Controlled Field Test Activity with Reference Antennas





Source: Anite Telecoms Ltd, Vodafone

Discussion:

ETS: was this from ref antennas?
Anite: yes with CTIA ref antennas.

R&S: any trace to MCS obtained?

Anite: following contribution will address that

Decision: 

noted



R4-66AH-0019
Comparison of Field Test, and Lab Test Results





Source: Anite Telecoms Ltd

Discussion:

Emite: fig 7 choosing a diff value from 70% would result in really diff conclusions
Agilent: what is the expected diff btw good and nominal? Maybe the VDT with uniform PAS is the right answer.
Anite: it is supposed that the diff is not too high.

Spirent: The reference antennas were designed to a 3D correlation value and there would be differences when presenting the reference antennas to the channel. In fact, the good and nominal can actually cross over depending on how the pattern is presented to the channel.

Motorola: for antennas with such a high eff and low correlation for the good and the bad, the diff should be small.
Motorola: fig 10, Uma did not reach max tput. Did you have drop calls? And if you remove the zeros, you should get max tput

Anite: need to check that.

Sprint: not good correlation between field, and lab (blue, green, red and black lines). What ever we do in the lab it should match what is in the field
Nokia: the ranking seems consistent. The operational point is different.
Agilent: here there is not rank adaptation but still we see some trend that is consistent across setups.

Nokia: TR says we should separate good and bad devices but not exactly match real life performance
Motorola: is the drop a result of averaging with drop calls?

Vodafone: yes seems to be the case

Agilent: network load?

Vodafone: 1 user in nw.

Intel: TSMW is not able to capture fast fading, how is fast fading introduced in the VDT?

Anite: need to check that.

Bluetest: we should be careful with the uncertainties. Maybe one conclusion is that abs tput may not be the best metric
Anite: we expect to continue the studies.
Vodafone: explanation of learnings: we observe the apparent need to use spatial information when we apply the PDP recorded in the field in to the lab. When we do not have spatial information, the difference between antennas is reduced as per the results in Fig10.
Bluetest: when you have the uniform PAS is that when you radiate from all angles?

Anite: yes

Bluetest: this is not what happens in the RC

Anite: having good and bad antennas would help for the analysis and avoid uncertaninties issues.

Decision: 

revised in R4-66AH-0020

R4-66AH-0020
Comparison of Field Test, and Lab Test Results





Source: Anite Telecoms Ltd

Discussion:

Decision: noted


5.2
Geometric vs Correlation based channel model

R4-66AH-0017
Analysis of Initial States of Different Channel Model Implementations





Source: 
Anite Telecoms Ltd, Elektrobit Corporation, Nokia Corporation, Spirent Communications, Motorola Mobility

Discussion:

a. Random initialization doesn’t have an impact on temporal variation of channel realizations with the geometric based implementation compared to the correlation based implementation. 

b. Both methods have equal variation of ergodic capacity over random initializations.

c. The geometry based channel model implementation doesn’t require longer simulation or measurement times than the correlation based implementations.

d. The results are similar for both the Urban Macro (UMa) and Urban Micro (UMi) channel models. 

R&S: fig 4 indicated that difference comes from Doppler implementation. What kind of misinterpretation was that?

Anite: seems to be that ref 1 used multiple drops and not a single drop with different seeds

Bluetest: Fig8 represents different drops. In TR we have chosen a specific set of conditions, only one drop. 

Anite: contribution no.14X? from Motorola addresses that. We have chosen one drop in the TR.

Agilent: one drop may not be representative

Spirent: One drop is appropriate for link level analysis. Specified by 3GPP.
Motorola: we have not yet agreement for a single drop, how can we agree for several drops.
Vodafone: will having several drops change the way we test

Motorola: we will have more agreement

Bluetest:
R&S: test time needs to be limited

Motorola: 2, 3 or 4 drops may be required, not thousands with different AS. To be done in the future.
Decision: 

noted

Chair: Agilent will provide further feedback in Chicago meeting (April)
5.3
BS antenna array settings

R4-66AH-0002
Analysis of the high correlation issue for SCME UMa channel model for MIMO OTA





Source: Huawei

Abstract: 

This contribution analyzes the reason for the high correlation between the two BS elements when combining the 90 degree AoD in SCME UMa channel model with the cross polarized antenna. The BS antenna pattern and the AoD can be used are also discussed.

Discussion:

1. It’s proposed to use the antenna pattern for either 3-sector or 6 sector coverage as defined in [4]. Isotropic antenna gain is usually not a realistic assumption.

2. It’s proposed to place the UE facing the antenna plane created by the two cross-polarized BS dipole antennas. 

a) In case that the “good” radiated conditions for the UE are desirable, the average AoDs shall be set as 0 degree. 

b) In case of “poor” radiated conditions for the UE, the average AoDs can be considered to be around half of the sector angle which is 60 or 30 degrees for 3-sector antenna or 6-sector antenna. 70 degrees or 35 degrees can be considered as options for 3-sector antenna or 6-sector antenna, pending further verifications.

3. Cross polarization with 45 degrees slant is a reasonable assumption.
Spirent: Good to see that this paper considers the 45 degree slant antenna assumption as reasonable . Having AoD as 0 degree is a bad decision: using AoD as 0 degree will result in very low correlation and would not be appropriate to distinguish UE performance. 70 degree proposal looks very close to what spirent proposed about 75º AoD. Agree with the suggestion to test with AoD about 70 or 75 degree. Do not propose to use antenna pattern as it will just reduce the power that is received by the UE. 
Agilent: maybe SCME channel model incorporates already radiation pattern information in it
Bluetest: we don’t agree with the statement from Spirent on that choosing 0 degree is not enough to test devices. We have tested RC and seen differences with no correlation. It may be interesting to take into account the radiation antenna pattern
R&S: do not agree with 0 degree is a bad decision. If BS correlation is 0 we see UE performance alone. BS station should be zero just to focus on UE correlation and performance.
Spirent: they are not independent. Using 0 degree does not necessarily mean zero correlation, but low correlation and we lose ability to distinguish good from bad devices.

Motorola: recall that the AoD in TR are maintained, and the 15 degree was working assumption
Bluetest: for the sake of comparison it would be good to use no correlation. Then we could discuss if adding correlation adds value.
Azimuth: with a higher correlation at BS, do we see more differences between devices?
Agilent: agrees with the question

Spirent: for pass and fail criteria Uma is more stressful for the device. Relative differences may remain.

Azimuth: we have made studies that show that the main differences come from the delay properties. The delta between good and bad does not increase due to correlation.

Spirent: We have already seen that UE’s have shown significant performance differences. Some UEs tested against that model were not able to attach whereas others were capable of producing throughput curves.

ETS: the bad antenna in Uma was not able to attach. 
Intel: we need to find challenging situations to find diff btw UEs
Spirent: Also, this is an end-to-end measurement and we need to consider that the UE performance differences are a combination of the antenna implementation and the modem.

Emite: COST 2100td09971 reference from EB showing that delay properties have more impact
Decision: 

noted



R4-66AH-0010
Base Station Correlation and Adjustments to the UMa model





Source: Spirent Communications, Motorola Mobility, Anite

Abstract: 

Presents a discussion of the need to include base station correlation and the impact of a parameter change in the UMa model

Discussion:

Bluetest: same ranking when using uncorrelated and correlated, therefore we support uncorrelated
Spirent: The uncorrelated BS antenna model is not defined and led to many differences in the past.

Bluetest: In Figure 1, there is a shift. Even though the curves are slightly shallower, it seems that ranking is the same.
Emite: the ratios for Umi for correlated and uncorrelated are consistent.

Spirent: The shallower curves are very important to see since this is the only thing that shows that the performance is varying due to the BS correlation and spatial properties.

Decision: 

noted



5.4
3D channel models

R4-66AH-0004
Response to R4-130887: further clarifications to the geometrical implementation of isotropic channel models





Source: Azimuth Systems, Bluetest AB, EMITE, CTTC, KT, KTL

Discussion:

1.a 
1.b

Motorola: in Malta we agreed that Azimuth/Bluetest/Agilent will come back with a model for example in Sytem vue. What is the status?

Azimuth: model is available mathematically with matlab notation. The work with sytem vue is going with expected progress for next meeting in Chicago 
Anite: the model in that reference was meant to be implemented in the anechoic.

Azimuth: that model is what happens in the reverb. In addition it can be implemented in AC but not the main purpose.

Motorola: agree with anite. Ref 11 does it refer to abs tput framework?

Bluetest: not the framework but the tput as a metric.

Azimuth: the model is in the reference.

1.c 1d

Anite: 1c/ the sceanrios mentioned are not very common, and cannot be representative.

Intel: Ref 11 does not provide real life measurements

Azimuth: we did not understand the question like that.

Bleutest: NIST has made measurements and found in outdoor to indoor environments. That is the reference.

Motorola: what are the references that back up: “Environments with rich multipath such as in urban cities and outdoor-to-indoor environments have been found to follow these properties.  The base station is typically located outside and the handset located either inside a building, or in a dense urban environment”?
Emite: in ref 14 there are 35 ref.
Motorola: NIST stated that spatial info must be added to the temporal aspects in NIST CM.

Bluetest: NIST is now working in the spatial properties to be published soon
Anite: please concrete references to the measurements.
1e/i
ETS: at each step the PDP is not exponential
Azimuth: the chamber is highly loaded. The temporal aspects are a combination of chamber and SCME.

1.f./i

Emite: reverb is inherently diffuse
1g

Intel: this does not look the temporal correlation of the SCME

Azimuth: will double check that

1h.

2a.

Anite: is there a timeline for the System vue
Azimuth: will try for next meeting

2.b

Intel: how is the test so that you don’t introduce discontinuities?
Azimuth: you do one state at a time with a number of subframes. Number of states depends on the required number to create isotropicity. In the validation document it is described how to reach isotropicity.

2.c

Motorola: not related to the question, but ranking is not enough.

Bluetest: in field test results we have seen that there is no matching.
Emite: agree with that ranking is not enough but something we can use.
Anite: the field test reflected the need for spatial information. 
Sprint: are the sceanrios being propsed matching what we see in the field.
Bluetest: we can see with the reference antenans we see the expected ranking

Motorola: 
the framework in the TR is the baseline. If the carrier believes that 3D isotropic is ok to test the device we don’t agree with that. Spatial information must be taken into account
Azimuth: the RC at any given instant there are spatial characteristics

Motorola: we are looking for controllable spatial characteristics.

3.a. 
ETS: TRP/TRS does not have anything to do with this and any environment.

Bluetest: it will be like TRS but considering the MIMO aspects.

ETS: that is not the question asked.

Agilent: agree with ETS on TRS. The reverb model is not something that you will see as it is a statiscal average. The question is more on what is the final result compared to what we would experience in the field.
Motorola: we need 3D evaluation /3D model for the AC.
Agilent: it is not isotropic channel model instantaneously. It is in long term average.

Anite/Agilent: we support to postpone the discussion until the model is presented (System Vue model).

Chair: this question is similar to 1c already asked.

3b/c
Anite: if the channel model is found to be useful for the test it should be discussed in RAN1

Agilent: we should distinguish between instantaneous and long term isotropic. What matters is if the long term average of the isotropic in RC is close to any realistic scenario. We need the model to understand what is happening instantaneously. 
Motorola: no answer to AAS question.

Emite: AAS is not in the WI scope.

Chair: AAS is not the topic for the discussion.

4.a
4.b/c
4d
4e.

ETS: how do you prove that the temporal aspects on different room sizes remain the same?
Azimuth: it is based on spatial wave components arriving to the device
R&S: have you tried to test a room loaded for the SCME and then inject NIST?

Bluetest:

Motorola: big chambers and small chambers require different loading?

Bluetest: the load is a function of the delay spread. The loading is part of the channel model implementation.

4.f

Motorola: references 15 and 16 are not related to abs data tput framework

Azimuth: 15 and 16 use correlation based for the framework.

Chair: we discussed this last meeting. One more contribution on this in this meeting.

4.g
Motorola: we don’t agree with no scripts are available. Winner scripts are available.

Azimuth: we undewrstood as a request of a script to capture the differences between environments.
Chair: the request is Matlab script on the RC.

Chair: this is same question as 1b.

Anite: do we need OTA for SCME reproduction? No, SCME was not emant for OTA. 3D isotropic is tight related to RC.

Bluetest/Azimuth: No. reference 4 gives you that, the model.
5.a/b
Motorola: what agreement we made on creating new channel models?

Bluetest: we agreed to evaluate the different methods. Sorry if misunderstood the statement.

Motorola: want to minute that no companies sourcing R4-130887 were contacted to clarify the questions

Bluetest: difficult to evaluate questions and find appropriate responses. Answers have been submitted before deadline for companies to review.
Chair: will make summary of remaining aspects to avoid group discussing again on same topics.
Decision: 

noted
Chair:
As a result of the discussion these are the main take aways agreed as a WF
1. Reference [4] in R4-66AH-0004 is an accurate model for the environment observed in a well-stirred reverberation chamber (1a)

2. Reference [4] in R4-66AH-0004 contains model available mathematically with matlab notation. (1b)

3. Matlab code of the long term isotropic model is not publicly available. Would it be possible to publish this? (1b)
4. Matlab code as a function of the loading of the chamber is not required. (1b)
5. The work to define channel model in simulator with Sytem Vue is going with expected progress in coming Chicago meeting. (1b)
6. The description of the channel model in detail to bit level is in progress related to System Vue implementation and will be provided soon (2a)

7. The model in [4] is not meant to be implemented in Anechoic specifically but it is possible. (1b)
8. The model that defines the channel model within the reverb does not depend on the loading of the reverb. The loading of the reverb is a consequence required to meet the properties of the channel model.

9. The delay spread is a function of the load. The loading is part of the channel model implementation not the channel model itself. the required delay spread is in the model (4e)

10. The statement: “Environments with rich multipath such as in urban cities and outdoor-to-indoor environments have been found to follow these properties.  The base station is typically located outside and the handset located either inside a building, or in a dense urban environment” needs a concrete reference (1c/d)

11. Spatial/temporal aspects and Doppler characteristics are clear from the channel model definition in [4] (1e/i)
12. Temporal correlation figures for SCME UMa and UMi models presented by Azimuth do not correspond to expected behaviour. Azimuth will double check that (1g)
13. The model from the device Rx receiver performance perspective do not create phase discontinuities that may affect Rx performance (2a/b/c)

14. AAS readiness is important but not priority. Long term isotropic in principle does not require special consideration (3c)
15. The reverberation chamber is isotropic; however, isotropy is achieved only after the DUT has been exposed to all the plane-wave states.  This is clearly explained in Section 2 of [4] and in [7].  The term “isotropic” is used in accordance with the definition given in the IEC standards document, which is reference [14] in [4].  (4b)
On 1

Motorola: ref 4 says that isotropic is instantaneous

Azimuth: no. ref 4 refers to isotropy is achieved statistically. We are referring to long term isotropic.
Anite: do not agree with statement 7

Chair: loading is implementation not a part of channel model

Agilent: AC you need right absorbers. RC you need right absorbers.

On 14:

Motorola: AAS is not sci-fi

Chair: AAS is important and real but not priority in the current timeline of MIMO OTA.

Agilent: we need to be aware of that AAS exist in devices
Motorola: and prepared

Agilent: it would help to have evidence that instantaneously within the RC, the model does not confuse the UE in an unexpected way.



R4-66AH-0013
Text Proposal for TR 37.977 on the Definition of 3D Isotropic Channel Models





Source: Azimuth Systems, Bluetest, EMITE, CTTC, Orange, KT Corp., KTL

Discussion:

Decision: 

noted
R4-66AH-0014
Text Proposal for TR 37.977 on the Verification Procedure for the 3D Isotropic Channel Models





Source: Azimuth Systems, Bluetest, EMITE, CTTC,

Discussion:

Decision: 

noted
5.5
Anechoic based methods

5.6
Reverb based methods

R4-66AH-0014
Text Proposal for TR 37.977 on the Verification Procedure for the 3D Isotropic Channel Models





Source: Azimuth Systems, Bluetest, EMITE, CTTC,

Decision: 

to be discussed in section 5.4



5.7
Other methods

6.
Absolute data throughput for MIMO OTA comparison

R4-66AH-0008
Comparison test result between anechoic chamber and reverberation chamber for the MIMO OTA testing using thirty-eight LTE devices





Source: NTT DOCOMO, Orange

Abstract: 

In this contribution, we present comparison test result between an anechoic chamber and a reverberation chamber for the MIMO OTA testing using thirty-eight samples of LTE devices.

Discussion:

ETS: from Fig 3 seems results are biased to reverb being reverb is higher. Looks like a systematic, not random, error
Orange: difference is less than 1 dB for more than 85% of devices.
Spirent: does it require that more power is needed for the reverb to provide the same tput?

Chair: less power should be required for the reverb in some cases (e.g. the USB dongles)

Orange: the differences are within uncertainty.
R&S: why did you use EPA? Using other channel model, would that change the result?
Orange: in ref 4, DCM showed measurements with SCME channel model.

R&S: it would be interesting to see the results with SCME

Sprint: to test with SCME as defined in the TR, otherwise a different model is tested

Motorola: with 8 probes and 16 PA, it is remarkable that the variation is that small.

Motorola: in the AC there is not spatial information in the setup. Was that to agree with the RC setup?

Orange: in ref 4, there was comparison using SCME channel model and results correlate. Will check with DCM if possible to update with other parameters
Motorola: differences between samples is very small. Would it be possible DCM run the same test with reference antennas?
Nokia: would it be possible to see all devices in Fig2 together to see the discrimination ability of the setups to distinguish devices? Hard to tell with fig2.

Emite: XPR=0dB used was to see if results align between setups. It would be interesting DCM to bring a contribution on XPR definitions for next meeting
Anite: could you share email from DCM?

Emite: will ask

ETS: the confuision with XPR comes from the fact that when using vertical dipoles they get XPR=0dB when same power is in V and H. But the correct definition is in the TR.

Moto

Agilent: is it abs or relative analysis? One is using 2D and the other 3D. How is it possible they align?
Orange: it is abs analysis. We have tested 38 devices.
Agilent: I would have expected much braoder differences

Vodafone: we would like to see those evidences in differecences between 2D and 3D. recall that many contributions showed that diff tiltings were the same except one that was when the ref antennas its null was pointing towards the probe antennas.
R&S: we have shown that diff oriantations provided diff results for ref antennas. Differences in real devices were much smaller.
Motorola: device is tilted 45 degress. For low bands the antennas is basically a dipole, and unlikely that gain is uniform across all azimuth angles, so hard to understand how results match.

Emite: there is a clear evidence is this doc that two methodologies can converge for 38 devices. Would propose supporting companies to work on this further.
Decision: 

noted

Chair: suggests:

· Test with reference antennas

· Test with SCME with XPR=0; and XPR and rest of parameters (BS corr, etc.) as in TR

· Present contribution on XPR definition


6.1
Generic contributions

R4-66AH-0009
TP on the application of the Absolute Data Throughput Comparison Framework





Source: Vodafone

Abstract: 

This paper is an updated version of [3] where it is described the objective and applications for the absolute data throughput which are missing in the TR [1]. In the TR the framework is presented together with the reporting format but the objectives and application are left for interpretation.

Discussion:

R&S: for the anechoic test case, it woiuld be better to cosndier in the radiated part no specific channel model, and in the conducted we will use a channel model that reflects what happens in the decomposition method. Otherwise decomposition method is excluded
Vodafone:  Abs data tput framework was meant to be used to test different methodologies when using the agreed channel models hence the reason to explicitly iondicate the use of channel models.

R&S: would suggest to use channel model emulator genericly so other methods are not excluded

Motorola: abs data tput does not mention any specific channel models. It is agnostic. It should refer to CM defined in the TR.
Vodafone: will change that.

Chair: with that change the contribution can be endorsed?

Chair: contribution is endorsed with that change.
Decision: 

endorsed



R4-66AH-0016
Correlation-based description of channel models for use within the absolute data throughput comparison framework





Source: Azimuth Systems

Discussion:

Agilent: what is the intended application of this? When using corr will be an advantage?
Azimuth: we have seen equivalence between correlation and geometric approaches. 

Vodafone: are you going then to propose the use of section 5 to the conducted portion for the RC+SCME temp channel model

Azimuth: yes. For the framework. In the system vue we are implementing the geometric version.

Vodafone: would it be possible to validate the correlation and geometric implementations from section 3 in the contribution? Results should match.
Azimuth: can be done easy. Will try to contribute for next meeting.

Motorola: looking forward to that contribution
Decision: 

noted

Chair: would it be possible to validate the correlation and geometric implementations from section 3 in the contribution? Results should match.
6.2
Anechoic based methods – Results
6.3
Reverb based methods – Results

7.
IL/IT comparison using Reference antennas

7.1
Generic

7.2
Anechoic based methods

7.3
Reverb based methods

8.
Simulations

9.
SNR discussion

R4-66AH-0005
SNR Study and Proposal for the Multi-Probe Anechoic Chamber Methodology





Source: Intel Corporation

Abstract: 

This contribution describes three methodologies for generating a controlled SNR environment for measuring MIMO OTA performance of devices in a multi-probe anechoic chamber setup.  Measurement results are provided, and a discussion follows with a recommendation for the optimal approach for generating omnidirectional uncorrelated noise.

Discussion:

Satimo: did you measure the noise in the chamber? And procedure to do it?
Intel: we injected the signal, and then removed signal, and then we injected noise to the desired level.
Motorola: fig 8 and 9 have different slopes. Would it be possible that for Fig 9 there is more noise than signal for some probes?
Intel: obtion B implies a pattern on the noise, and we are far from defining such pattern. In Option C what Motorola suiggess can happen

ETS: it would be good to change terminology: SNR( SIR
Agilent: do you know what differences you should expect. Were ref antennas?
Intel: no reference antennas. 2 LTE devices.

Agilent: trends are as expected. It would be good to know what we should expect. Looks like the omnidirectional is what we should do.
Nokia: we have seen that using SIR does not make separation improving. We propose to use UE self noise limited, and if SIR is needed it would be good to model the interference.
Agilent: not using interference we measure primarily the gain difference, not correlation. Introducing noise allows the correlation aspects to be captured. Directional interference should be a 2nd step.
Nokia: did you test it with no noise? And what the difference would be?

Intel: can check that

Chair: take discussion offline
R&S: support ETS on changing terminology. Interference should directional, and that does not change based on the rotation of the device.
Decision: 

noted

Chair:

· Change of terminology SNR(SIR

· check with ref antennas

· check this difference without noise

10.
Positioning and Testing in Elevation (3D evaluation)

R4-66AH-0003
Effect of user-presence on MIMO OTA using an anechoic chamber and a reverberation chamber





Source: CTTC, EMITE, UPCT

Abstract: 

The latest MIMO OTA Way Forward for 3GPP and the discussion at CTIA MOSG called for the need to identify device tilting requirements. Companies were requested to provide information on the required need and the differences when the DUT is tested under different 2D elevation cuts (applicable to anechoic based methods).    In order to provide information to the group and respond to the query, in this contribution we have evaluated the need to rotate the DUT under three different scenarios (free space [FS], the user-presence effect through a head and hand phantom and with user-presence effect through a real person) and the effect of the user presence on MIMO OTA test results so as to determine the degree of influence of this parameter on realistic MIMO OTA testing.    Using a real HSDPA device, the B1LoS Urban Micro-Cell and the C2NLoS Urban Macro-Cell WINNER II channel models [1] and an anechoic chamber method as MIMO OTA candidate methodology 1 on one hand, and the passive performance antenna parameters for diverse handsets with different antennas measured in a standalone reverberation chamber as MIMO OTA candidate methodology 2, we have studied how the user influence affects the final performance of devices and have derived some conclusions for discussion.    This contribution was produced by EMITE, a supplier of mode-stirred reverberation chambers for MIMO OTA measurements, in cooperation with J.D. SÃƒÂ¡nchez Heredia from Universidad PolitÃƒÂ©cnica de Cartagena (UPCT) in Spain and CTTC Spain.

Discussion:

Intel: what kind of AC setup was used? How do you model 3D channels with a single ring? Have you checkd that you have implemented correctly the 3D channel models?

Emite: we did not use channel emulator. We have used 2D setup to model the winner channel models.
Anite: are winner models standardized/used in 3GPP? Statement is misleading

Anite: suggest a follow up contribution using agreed setup so we understand the suggestions made in this contribution
Decision: 

noted



10.1
Positioning

R4-66AH-0006
DUT positioning in MIMO OTA tests





Source: Nokia Corporation, Intel Corporation

Abstract: 

Device positioning during MIMO OTA test for various UE form factors was discussed in RAN4#66 and a proposal was agreed. This contribution makes a text proposal for TR [2] to capture the agreements from RAN4#66.

Discussion:

Telecom Italia: are tablets considered?
Nokia: 25.914 does not consider tablet. Not even FFS.

TIM: tablet is part of LEE.

Nokia: we haven’t agreed that tablet is tested in Free Space.

TIM: we agree that we have not clarified that. But Tablet is LEE and not clear from your contribution. It should be clarified that Tablet is FFS.
Vodafone: is it correct the understanding that the UE shall be tested in 45º tilting angle?

Nokia: yes

Decision: 

revised in R4-66AH-0021


R4-66AH-0021
Discussion:

Decision: 

endorsed
10.2
Elevation (3D evaluation)

11.
Measurement uncertainty

R4-66AH-0007
Measurement uncertainty evaluation of multiprobe method





Source: Nokia Corporation, Anite Telecoms Ltd, Spirent Communications

Abstract: 

This contribution proposes a starting point for measurement uncertainty discussion of anechoic chamber based multiprobe test solutions presented in TR37.977 [1].  As absolute throughput performance is the agreed figure of merit in TR37.977, it is assumed that a target throughput percentage is searched in the test and the resulting absolute power reported. The proposal is based uncertainty evaluation of Total Radiated Sensitivity (TRS) defined in TS34.144 [2]. It is used as far as it is applicable. Completely new uncertainty sources arise from the addition of fading channel emulator and the non-static channel environment.  Furthermore, the wide channel bandwidth introduced by LTE needs to be considered.   

Discussion:

Bluetest: do not think all aspects are considered in current proposal
Nokia: WF could be that if nothjings is wrong this can be apporoved and additional sources are added later if needed.

Anite: support Nokia. If nothing wrong can be approved

TIM: is the annex normative or informative?
Satimo: in RAN4 they are informative, but normative in RAN5 spec

Chair:_ is there

Bluetest: NIST has made more extensive analysis. It would be good to harmonize.
Spirent: harmonize on CTIA work is premature as there is no finalized.

Bluetest: if re-arrange/harmonized the table later is possible we are fine with that.

Decision: 

endorsed

Chair: will change title of table and will make the Annex informative
12.
Specific method based contributions

12.1
Multi-probe chamber methods

12.2
Reverberation chamber methods

12.3
2-stage method

R4-66AH-0012
Incorporating self-interference into the two-stage method





Source: Agilent Technologies, Tri-L Solutions

Abstract: 

Discussion of methods to include self-interference effects into the two-stage method

Discussion:

Decision: 

revised in R4-66AH-0022

R4-66AH-0022
ETS: what would it happen when a device is vertically polarized? This method depends on the device?
Agilent: the election of the incident signals have an impact. It may not work for some specific configurations, but there should be other points in the sphere that would work.

Motorola: you have the complex radiation pattern, and then you pick what point you will use for the radiated part. Will be the same chamber you used for the measurement of the complex radiation pattern?
Agilent: the assumption is that in the radiation apttern you can find points where the gain is similar between both antennas, avoiding nulls. In practice it would be the same chamber. There is not a need that the two chambers are the same.
Intel: it can be very difficult to invert the channel for some chamber configurations e.g. only LOS case. This proposal depends on the device antenna pattern, and also on the chamber.
Agilent: agree, but the procedure allows to verify if isolation is met or not. If yes we can proceed, if not it does not work.

Intel: would like to see how you can do in the chamber.

Nokia: what is the limiting factor to achieve the 20dB isolation?
Agilent: we don’t know. We have to study the impact on using 20dB isolation in the tput measurements

Motorola: during the measurement of radiation pattern, you measure phase difference. Do you have information on the polarization of the antennas of DUT?

Agilent: we don’t need that information. Idea is to make each port to receive the signals from each of the tx antenna. What happens to achieve that is not relevant.

ETS: your prediction of polarization is limited but you can try and error. You are using voltages not power. 
Agilent: the use of the dipole is only to show the principle.

R&S: without phase information you cannot distinguish between polarizations.
Agilent: we only need to assume that the antennas are different in the device. Only relative phase (phase difference) is measured between antennas.
Vodaofne: is not a risk that this depends on the device?

Agilent: it is unlikely.

Vodafone: can you elaborate how unlikely?

Agilent: exercise will be to evaluate the error variation depending on the point selection for this method

Intel: what kind of antenna has you used for the Rx?
Agilent: real device

Intel: could you try with the reference antennas?
Decision: 

noted

Chair:

· exercise will be to evaluate the error variation depending on the point selection for this method

· try with reference antennas

· comparison against multiprobe as in the TR
12.4
2-channel method

R4-66AH-0015
Preliminary results using decomposition approach on reference antennas





Source: Rohde & Schwarz

Abstract: 

Taking the decomposition approach of the two-channel method one step further and explicitly adding tests in conducted setups with defined channel models allows to combine the strength of the two-channel method for obtaining performance results on the antennas with an appropriate channel model to give an end-to-end figure of merit. The paper presents preliminary decomposition results using CTIA reference antennas. A new type of constellation set for the test antennas was used.

Discussion:

ETS: in Fig1 the step of radiated part is not clear the channel in the RX part of the UE
R&S: in the radiated part we concentrate in the β. That figure is confusing. When using the two tx antennas the UE antennas receive signals from the two tx antennas. That is what the figure refers to. The yellow block represents antenna correlation. Will change picture to avoid confusion.

ETS: suggest that the matrix can be in blue area, and also stack the multiple constellations made.
Motorola: fig 8, blue and gree are offset. Green and blue did not reach max tput.
R&S: the reason for not achieving max tput is because the are some constellations very challenging that do not reach max tput. We test best and extreme channel conditions
Spirent: if you not present the channel in the radiated part, you miss the reaction of the UE antenna phase response. Don’t see how this decomposition compares to what other methods provide when present the UE with a channel model.
R&S: we have no plan to align with SCME. That is a single drop test.
R&S: in the conduicted portion with channel model, only AoD, mobile speed, BS correlation is considered.
Motorola: what is the assumption in the UE in the conducted portion with CM?

R&S: no assumption.

ETS: this is seen like an approximation, and depends on the averaging. The error may be small.
R&S: agree partially but we not try to align with other methods.

Spirnet: still not clear how the UE reacts to the channel model in the conducted portion regardless of the type of channel model.
Intel: how can you ensure you can add linearly the different phases of the measurement when those processes are a result of nonlinear behaviour of the receiver?

R&S: the proof does not exist. Antennas are linear.
Intel: but receiver is not linear.

R&S: we will be doing system level simulations to prove that the method of adding several parts of the test make sense.
Decision: 

noted



13.
Conclusions: Way forward discussion

14.
Close of the meeting (No later than Wednesday 17:00)

R&S: antenna rotation pattern we have compared with Satimo ones. CST and Satimo data differences:

· patterns are not the same (magnitude and phase differences)
· patterns are shifted 180º

· WF we are going to investigate this and the source and provide contribution
Motorola: it could be postprocessing issue
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