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[7.3.1] General
	R4-153570
	MIMO OTA offline teleconference #02 notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	

	Decision:
	Endorsed for approval


Discussion: 
	R4-153571
	MIMO OTA offline teleconference #03 notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	

	Decision:
	Revised in 3770


Discussion: 

Chair: will need to revise to capture Spirent comments; are there other concerns? No
	R4-152695
	Survey on User Interaction for Data Throughput

	Source:
	Anite Telecoms Ltd.

	Type:
	Discussion

	Summary:
	

	Decision:
	Noted


Discussion: 

CATR: very interesting; in CCSA MIMO OTA standard we also use just these three orientations in MIMO OTA testing; in a COST contribution by a NW operator in Norway performed a study of user habits; those results match well with this survey result; in the following measurements we should pay more attention to these orientations
Bluetest: for the sake of this harmonization campaign it would be unfortunate if we don’t use all the data we collect; we should use data from all orientations

TIM: as we discussed in the last meeting, the outcome of this survey should be taken into account in the harmonization process
R&S: it would be interesting to figure how important FS is compared to phantom testing; understand BT comment with regards to using the 8 predefined orientations; tonight we should talk about taking some of these orientations into account for the harmonization campaign, considering the potential scope of SIR as well as the CATR concerns wrt test time
NTT Docomo: why is tilt recorded as 30 deg and not 45?

Anite: in the table it is 45, 30 deg is a free-text comment

Chair: can we extract any agreements from this?

Bluetest: we should not open up the discussion on what to measure; we could take this survey into account at the end when we process the data

Vod: was this survey agreed to perfom?

Chair: based on BT comment, can we use anything here to help us guide the analysis?

R&S: the contribution can be useful in formulating the test plan, but would like to come back to number of orientations once we discuss scope

MMI: this initiative by Anite is welcome, and it is useful to have input from the ecosystem; perhaps we can use this survey to guide the orientations we consider in the harmonization process

TIM: agree with MMI; this is aligned with agreements in the previous meeting that input from operators on orientations would be considered, and here we have such input

	R4-152768
	MIMO OTA offline teleconference #02 notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	

	Decision:
	Withdrawn


Discussion: 

	R4-152769
	MIMO OTA offline teleconference #03 notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	

	Decision:
	Withdrawn


Discussion: 

	R4-152771
	MIMO OTA evening adhoc notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	

	Decision:
	Withdrawn


Discussion: 
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[7.3.2] Scope
	R4-152901
	SIR Control for Reverberation Chamber and Reverberation Chamber Combined with a Channel Emulator

	Source:
	Bluetest AB

	Type:
	Approval

	Summary:
	

	Decision:
	Revised in 3765


Discussion: 

KS: ok with the first configuration; concerned with the second; can see that in the first config the noise is spatially uncorrelated from the signal, but in the second config the noise is spatially correlated with the signal; this is not desired. This configuration should look more like the first one (noise added indep. and not correlated spatially)
BT: can discuss further offline; this implementation has been used before in CTIA and 3GPP
Chair: what do we do next? We have definitions of SIR control from each company, but we also need guidance regarding including SIR control in the scope

SPI: the reason to approve these documents is to capture agreement on method of SIR control, and then we could agree in the WF whether to include SIR or not

Chair: approval of each of these SIR control papers means we define the method, but whether to include in scope of harmnoization is to be decided in the WF; are there concerns with approving this proposal?

KS: have concern with the method; if we let the CE to be in a “thru” configuration, then these methods will not generate equivalent results; this needs to be addressed; a spatially correlated noise and signal is an undesirable situation; this difference should be resolved; the first approach seems to be closest to the isotropic condition
BT: we can discuss offline; let’s take a revision

	R4-153478
	SNR control for two-stage method

	Source:
	Keysight Technologies UK Ltd

	Type:
	Approval

	Summary:
	

	Decision:
	Revised in 3769


Discussion: 

Chair: approval of each of these SIR control papers means we define the method, but whether to include in scope of harmnoization is to be decided in the WF; are there concerns with approving this proposal?

KS: would like to make a correction to the validation method
	R4-152979
	SIR Control for Anechoic Chamber Based Solutions

	Source:
	Spirent Communications, Intel Corporation, AT&T

	Type:
	Approval

	Summary:
	

	Decision:
	Endorsed for approval


Discussion: 

Chair: approval of each of these SIR control papers means we define the method, but whether to include in scope of harmnoization is to be decided in the WF; are there concerns with approving this proposal?

SGS: this SIR control method is similar to CTIA?
SPI: the steps and the validation are aligned with the CTIA procedure; one aspect not included here is that there is an XPR calculation in CTIA that is not necessary for this exercise
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[7.3.3] Harmonization
	R4-152899
	MIMO OTA Harmonization Raw Data Template for RC

	Source:
	Bluetest AB

	Type:
	Approval

	Summary:
	

	Decision:
	Endorsed for approval


Discussion: 

CATR: in the current template it requires us to provide a TPT curve for each stirring state; for the continuous stirring states, do we need to provide a TPT curve for each state?
BT: agree that for the continuous sequence there isn’t much value for providing a tpt curve for each state; perhaps it would be possible to provide an average tpt curve for these; can the group agree to just provide avg tpt for the continuous sequence

Chair: can we agree the template and potentially put this information in the WF?

	R4-152900
	MIMO OTA Harmonization Raw Data Template for RC+CE

	Source:
	Bluetest AB

	Type:
	Approval

	Summary:
	

	Decision:
	Endorsed for approval


Discussion: 

CATR: same concern as the last proposal
BT: same comment applies

	R4-153133
	3GPP MIMO OTA Harmonization MPAC data template

	Source:
	MVG Industries

	Type:
	Approval

	Summary:
	

	Decision:
	Endorsed for approval


Discussion: 

	R4-153441
	Harmonization measurement campaign two-stage reporting template

	Source:
	Keysight Technologies UK Ltd

	Type:
	Approval

	Summary:
	

	Decision:
	Endrosed for approval


Discussion: 

	R4-152643
	Harmonization Testing Time Consumption and Proposal for Testing Procedure

	Source:
	CATR

	Type:
	Discussion

	Summary:
	

	Decision:
	Noted


Discussion: 

Question 1: How to perform the RC related testing?
Question 2: How many EUT and how many antennas should be tested using ADTF?
Question 3: The numbers of devices?
Vod: from the num of devices, it seems clear that we would only have 1 B7 device; if the B7 device does not arrive, do we need to provide an alternative?

R&S: this presentation shows that there is a need for test time reduction; two ways to achieve this is to cut down the number of SF per state and to limit the number of device orientations for anechoic solutions

MMI: on Q2 it would be 1 device per band using 1 ref antenna (NOMINAL) and 1 device orientation

KS: alternative B7 devices can be made available at short notice; we are trying to find 3 devices per band; we are close to a proposal on that

BT: are you proposing even more devices compared to the agreed table?

KS: the intention is to limit to 3 per band; some devices could be substituted

R&S: regarding the KS comment, we should use 3 devices per band, but one of the devices could be the CTIA reference antenna
SPI: in the WI we did agree to use commercial devices for evaluation; don’t think we should include ref atenna results in the analysis

BT: we should also discuss when the raw data would be available; the concern is that this testing will go on through the summer, but how can we draw conclusions in the August meeting; we need a procedure to submit the raw data

Chair: we could request CATR to make the raw results available on the reflector as testing completes for each device; are there other views or concerns with this approach?

BT: this sounds reasonable; we would then need a fixed date when this can be expected

CATR: the next meeting is August 24th; we can provide the data of the last device by the tdoc request deadline for RAN4 #76 (the earlier devices’ results provided earlier as available)
Chair: we can capture this as an agreement in the WF
	R4-153572
	Harmonization campaign devices

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	

	Decision:
	Return to


Discussion: 

KS: I have a marked up revision of this; the devices that are most desirable to add is the Galaxy Note 4 and the S4 Mini (both are B7 and have antenna types that are useful for the harmonization activity); we could swap with one of the B13 devices; possibly the Samsung GTI could be swapped out, since we don’t have antenna information on it; there are some possibilities for B13: Moto RazorMax, MMI XT1080, Nokia Lumia; we can get 3 devices per band, and there are many ways to get this done; KS can help coordinate
MMI: one MMI device provided is the 1080; for B41 we only have 1 device, and we don’t have MIMO ref antennas; how do we address B41 with this campaign?

BT: Q1: are you proposing changing devices that have already approved (such as the ones marked green); Q2: are you able to confirm the availability of these potential new devices this week?  If we were to add more, we should seem agreement this meeting

KS: this could all be finalized this week; regarding the 1080, the device we currently have in-house has the firmware to support ATF, but the one that was shipped does not; regarding devices marked in green, we suggest swapping the Samsung GT-i9210 Smartphone for a different device

SPI: concerned we still don’t have 3 B7 devices; perhaps we can reconsider replacing devices to ensure 3 devices per band

Chair: do we have a concern with changing agreements?

Vod: question to KS regarding the devices offered; are these Asia-specific SKUs? Does this have an impact?  We should understand if any such potential SKU variants have an impact on antenna topology, etc.

KS: as far as I know, they support B7; can confirm details regarding roaming

BT: concerned with changing agreements; going back to the CATR contribution, there were concerns with test time; can we finalize the testing?

TIM: how many B7 could be made available in your proposal?

KS: we should use 3 devices per band

SPI: my understanding was that we agreed on the list based on availability; there are still open issues associated with finalizing this list

Chair: let’s discuss offline

	R4-153265
	Further agreements for MIMO OTA Harmonization testing campaign

	Source:
	CTTC, Bluetest

	Type:
	Approval

	Summary:
	

	Decision:
	Noted


Discussion: 

MMI: why is this document for approval? We have meeting minutes for all conf calls; we have the WF; don’t see the need for this document; this document is outdated and has some comments that were not reflected through agreements (such as the ADTF; there is also a comment regarding data not being shared until Fukuoka, but there isn’t such data available today)
SPI: agree with MMI; meeting minutes and WFs capture all agreements as opposed to subsets

BT: we were requested to provide a contribution to capture agreements; we are ok to note this
Chair: CATR had also brought up a concern regarding battery lifetime during the RC test; can offline discussion be encouraged?

MMI: regarding battery lifetime, what would be the problem with testing 1 device at a time?

CATR: because the testing system software does not support break point resume; start/stop loses data; 1 RC test takes 10 hours

BT: let’s take this offline
	R4-152770
	Harmonization campaign devices

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	

	Decision:
	Withdrawn


Discussion: 
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[7.3.4] Measurement uncertainty

4.1
Methodology-specific MU elements
	R4-153392
	Further analysis of RSARP and RSAP accuray on antenna patterns

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	

	Decision:
	Noted


Discussion: 

MMI: on Table 1, the GOOD antenna with 4 lambda was previously labeled as the GOOD antenna; concerned with correlation values for BAD and NOMINAL antennas; still need further clarification; correlation varies with azimuth position
KS: we provided our analysis based on what we have today; have not seen a corresponding contribution; the purpose is not to get into the detail of correlation function; we wanted to take an antenna pattern and see what happens when errors are introduced

MMI: we determined the error with the GOOD antenna with 4 lambda based on our contacts; would be happy to provide a contribution to the next meeting

Chair: if we return to the CR on Thursday, is this enough time to find data necessary to reach agreement

MMI: don’t understand priority of this document; it looks like a contribution is necessary, and it will be provided by next meeting
	R4-153464
	Preliminary results from two-stage analysis of co-polarized antennas

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	Document not available

	Decision:
	Withdrawn


Discussion: 

KS: we have a draft available
	R4-153404
	Addition of the ATF to the two-stage method description

	Source:
	Keysight Technologies UK Ltd

	Type:
	CR (for approval)

	Summary:
	

	Decision:
	Return to


Discussion: 

	R4-153439
	Draft CR to 36.978 Antenna Test Function: Addition of UE requirements for RSAP and RSARP

	Source:
	Keysight Technologies UK Ltd

	Type:
	Draft CR (for technical endorsement)

	Summary:
	

	Decision:
	Return to


Discussion: 

	R4-152742
	Definition of device positioning within the MPAC test volume

	Source:
	Motorola Mobility UK Ltd., Intel Corporation

	Type:
	CR (for approval)

	Summary:
	

	Decision:
	Revised in 3767


Discussion: 

BT: what motivates a test zone of 1 lambda? Are there results in 3GPP?
MMI: measurements of antenna correlation of antenna separation up to 1 lambda; this contribution is from CTIA, but it may not have been presented in 3GPP

BT: we are aware of the CTIA discussions, but here in 3GPP we should review this as part of the MU; results have not been shared here; we would also like to see an analysis in both the x-y and z directions
MMI: don’t understand this comment; the DUT positioning is defined in 2 tiers; the test volume is defined as a sphere

MMI: will BT accept leaving the radius as FFS?

BT: our only concern is with this 1 lambda
	R4-152706
	Random uncertainty evaluation of MIMO OTA in anechoic chamber

	Source:
	SGS Wireless

	Type:
	Discussion

	Summary:
	

	Decision:
	Revised in 3759


Discussion: 

4.2
Uncertainty bound working assumption for harmonization
	R4-152902
	MU Bound for the MIMO OTA Harmonization Testing Campaign

	Source:
	Bluetest AB

	Type:
	Approval

	Summary:
	

	Decision:
	Noted


Discussion: 

MMI: we cannot agree with propagating the MU used in the past WI which was based on the SISO measurement; we need to define an MU bound for the harmonization test campaign that needs to be tighter
	R4-153391
	Proposed model for definition of harmonization limits

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	

	Decision:
	Noted


Discussion: 

R&S: we have provided some comments offline; we should try to combine all three of these proposals
	R4-152755
	A hybrid approach determining the measurement uncertainty bounds for the harmonization measurement campaign

	Source:
	Motorola Mobility, Spirent Communications

	Type:
	Approval

	Summary:
	

	Decision:
	Revised in 3766


Discussion: 

MMI: we held an offline discussion today; we are close to an agreement where the baseline would be this doc + some figures from the KS document and some extra text that we may not have to define the MU bounds before starting measurements, but at least we should make sure we understand the accuracy and repeatability before starting the measurements; agree with R&S that we are close and more offline time would be useful for a revision of this paper
R&S: have a comment regarding “we may not have to define the MU bounds before starting measurements;” we should define these bounds prior to the data being made available

SPI: agree with R&S
BT: Q1: we know that the ADTF also has uncertainty: how to handle that? Q2: regarding test time, this would take additional test time; do we have time for all this?

MMI: regarding ADTF, the uncertainty is built in
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[7.3.5] Test case definitions

No documents
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[7.3.6] Performance requirements and test tolerances

No documents
7
Way Forward

	R4-153574
	Way Forward on MIMO OTA

	Source:
	Intel Corporation, []

	Type:
	Approval

	Summary:
	To be drafted following the completion of planned agenda items

	Decision:
	Return to


Discussion:
Chair: can provide a skeleton WF to the reflector today to help us guide offline discussions tomorrow

SPI: we should make it clear that we may not necessarily define the bound, but we are defining how to measure
R&S: we can only look at SIR if we look at test time reduction methods

Chair: can we hold an offline discussion on MIMO OTA during first morning coffee break on Wednesday at 10:30am?

R&S: can system vendors meet earlier to work on the MU bound

	R4-152772
	Way Forward on MIMO OTA

	Source:
	Intel Corporation

	Type:
	Withdrawn

	Summary:
	

	Decision:
	


Discussion:
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Summary of endorsed documents and revisions

	Tdoc
	Title
	Source
	Decision

	R4-153570
	MIMO OTA offline teleconference #02 notes
	Intel Corporation
	Endorsed for approval

	R4-153571
	MIMO OTA offline teleconference #03 notes
	Intel Corporation
	Revised in R4-153770

	R4-152901
	SIR Control for Reverberation Chamber and Reverberation Chamber Combined with a Channel Emulator
	Bluetest
	Revised in R4-153765

	R4-153478
	SNR control for two-stage method
	Keysight
	Revised in R4-153769

	R4-152979
	SIR Control for Anechoic Chamber Based Solutions
	Spirent Communications, Intel Corporation, AT&T
	Endorsed for approval

	R4-152899
	MIMO OTA Harmonization Raw Data Template for RC
	Bluetest AB
	Endorsed for approval

	R4-152900
	MIMO OTA Harmonization Raw Data Template for RC+CE
	Bluetest AB
	Endorsed for approval

	R4-153133
	3GPP MIMO OTA Harmonization MPAC data template
	MVG Industries
	Endorsed for approval

	R4-153441
	Harmonization measurement campaign two-stage reporting template
	Keysight Technologies UK Ltd
	Endorsed for approval

	R4-153572
	Harmonization campaign devices
	Intel Corporation
	Return to

	R4-153404
	Addition of the ATF to the two-stage method description
	Keysight
	Return to

	R4-153439
	Draft CR to 36.978 Antenna Test Function: Addition of UE requirements for RSAP and RSARP
	Keysight
	Return to

	R4-152742
	Definition of device positioning within the MPAC test volume
	Motorola Mobility, Intel Corporation
	Revised in R4-153767

	R4-152706
	Random uncertainty evaluation of MIMO OTA in anechoic chamber
	SGS
	Revised in R4-153759

	R4-152755
	A hybrid approach determining the measurement uncertainty bounds for the harmonization measurement campaign
	Motorola Mobility
	Revised in R4-153766

	R4-153574
	Way Forward on MIMO OTA
	Intel Corporation, []
	Return to
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