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	Agenda item
	Description
	Number of documents

	1
	Finalize the specific measurement plan to accomplish alignment on the additional bias term
	1

	2
	Measurement uncertainty:  review proposals to close remaining gaps in the methodology-specific MU budget and finalize
	0

	3
	Harmonization options
	

	3.1
	Finalize the calculation of the FoM for throughput curves not capable of reaching 100%
	1

	3.2
	Make progress on the harmonization options table and submit to operators and OEMs for comment and recommendation
	0

	4
	Way Forward
	0


1
Measurement plan to accomplish alignment on the additional bias term
	Email proposal
	Proposal for test devices

	Source:
	Keysight

	Type:
	Discussion

	Summary:
	The following are proposal for four test devices to be used in the next phase of testing kindly offered by CATR.

Sine we are now anonymizing devices I’ll apply that here but for those that need to know we can provide details.

Device KS1
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This device is picked as a likely outlier on the negative end of performance due to a higher than usual gain imbalance averaging around 15 dB compared to typical values of around 5 dB for the four devices analyzed in the last campaign. From our analysis we predict KS1 will not perform well for P0 UMa compared to other orientations and channel models. Plots of the antenna patterns are attached. This device is proposed for B7 and B13.

Device KS2

We propose this device as another for B7 and B13 which is expected to have difficulty reaching full throughput under our existing test conditions.

Reference antennas

In order to progress the action in the WF related to inter-method differences it is essential we measured at least some devices with known antenna patterns. We propose two cuts from the bad B13 reference antenna and the nominal B7 reference antenna. The devices used with the antennas will need to be the ones used before by CATR with the two-stage app installed.


Discussion:
Proposal 2a: use devices KS1 and KS2 for B13 & B7 testing at CATR according to measurement plan agreed during call #6; also use the BAD B13 and NOMINAL B7 ref antennas
MMI: there is no BAD B7 ref antenna; why do you consider devices outliers? Why are we excluding B41?

KS: other companies can propose other devices; our focus on B7 and B13; can check if these devices can support B41; we may have an additional possible device that supports B41; we observed gain imbalance in these devices based on antenna pattern analysis and expect this will result in interesting results

MMI: gain imbalance would lead to worse performance in lower SNR

KS: we have preliminary results that suggest that there may be a 6 dB difference in the FoM relative to other devices measured; we would prefer to allow CATR to measure the FoM, though

SPI: not sure what value there is in testing a device with 15 dB gain imbalance for MIMO OTA; we are more concerned with performance differences at higher SNR; this may be a more appropriate device for TM2 testing

KS: the TM3 test combines both effects (high SNR and TM2)
SPI: we have the possibility of alternative devices, but we can’t suggest them until tomorrow

MMI: we are defining outliers based on the wrong figure of merit; we also have devices to suggest for B13

KS: we can provide throughput information if that would be helpful; our analysis suggests they fit the criteria of being interesting devices to test; also these devices support the 2-stage app; the devices are also in Beijing, so there are no shipping issues

BT: if these ref antennas are going to be used, we would like to make sure we take care of the device connectors; are these devices commercially available?

KS: yes, these are commercial devices

Chair: what are the next steps here?

MMI: our understanding is that KS will provide throughput performance information; we are concerned with the definition of outlier based on radiation pattern and would prefer to see throughput

KS: we would like to avoid this information from being an independent reference; it is just our own analysis; we can provide this information to the group

R&S: we understand that data should be provided, but I could not find a requirement for what data is needed for an outlier device; information on antenna performance was provided here, but just providing throughput curves may not be very illuminating

MMI: it was requested to provide throughput information

Vod: as mentioned in the previous call, there shouldn’t be an exercise to negotiate devices; while additional information can be provided by KS, but in the absence of other proposals, these devices could be candidates as outliers; while they can be outliers in some methods, they may not be in others; this should be sufficient information at least for us; perhaps other companies can provide additional devices; we are limited in time, and we suggest to start with these devices, then we should also consider them; if they prove to be more relevant, then we can reprioritize dynamically; this discussion may extend until the Nov meeting

MMI: if a device is an outlier in one methodology and not an outlier in another, then that may lead to harmonization failure

KS: one of these devices was planned for the original campaign, but it was not proposed because we felt its performance was problematic; I am just about to mail out the TPT results to the reflector

Vod: to answer MMI, yes that is true; we are looking for devices that can prove or disprove the assumption that harmonization can happen; but we should not take devices that are easy to harmonize; would also be happy to consider the potential devices from MMI and SPI; perhaps tomorrow we can add more devices, but why can’t we start?

SPI: if we approve P2 right now, how do we add more devices in a timely fashion?

Vod: this is a reasonable concern; we can communicate our priorities to CATR

R&S: we can have a call tomorrow, as was suggested

MMI: regarding reference antennas, do we know if an issue has been in fact observed by CATR?

Chair: I have not observed any

MMI: there is a potential problem with the connection when not done properly; when done properly, there isn’t a problem

CTTC: we are still concerned regarding using ref antennas; this extra testing with ref antennas may not be applicable to all methods; but if this is limited to directional methods, we may be OK

KS: just a couple of cuts from ref antennas may not have relevance to RC; if we had three orientations, then maybe that would be applicable

Chair: CATR shared email update that CMCC may provide a B41 device

Proposal 2b: prioritize devices KS1 and KS2 for B13 & B7 testing at CATR according to measurement plan agreed during call #6; also prioritize testing the potential CMCC B41 device
SPI: do not agree; we can only agree during the call on Friday

Vod: the better wording would be we can start the testing with these, and the next call can set any new priorities; 

Proposal 2: start testing with devices KS1 and KS2 for B13 & B7 testing at CATR according to measurement plan agreed during call #6; also start testing the potential CMCC B41 device; priorities may be updated in a follow-up call on Friday
No concerns
Proposal 4: also use the BAD B13 and NOMINAL B7 ref antennas according to measurement plan agreed during call #6; additional cuts are not precluded if there is time to measure
SPI: positioning is not clear for the ref antennas when the passive measurements are made if additional cuts are taken

KS: if we said we wanted to measure P90, what is uncertain about that?

SPI: what is the positioning requirement and accuracy in positioning in those additional positions? The MU budget does not considers uncertainty with positioning ref antennas; it concerns the DUT itself

CTTC: we share this concern; we are also concerned with including non-directional methods

Chair: can we return to this proposal in the Friday call?

KS: would like to see an alternative proposal that is better than this one

R&S: regarding positioning, would it help to follow phone positioning guidelines with a picture of the phone attached to the ref antenna?

MMI: if SATIMO data were used for any analysis, only P90 data is available

KS: we don’t need to measure patterns in order to perform OTA measurements; we can prepare a draft proposal and work offline with interested companies

CTTC: we made an inter-lab testing proposal via email; looking for feedback on the reflector if there are any concerns

Chair: we can include this discussion during the Friday call

2
Measurement uncertainty
No topics discussed
3
Harmonization options

3.1
Calculation of the FoM
	R4-15XXXX
	Harmonization analysis with alternative FoM handling

	Source:
	R&S

	Type:
	Discussion

	Summary:
	applied MPAC and RTS FOM calculations for TP curves not reaching target values and updated the spreadsheet from the WF accordingly.  As suggested in R4-156505, performed the FOM calculations of inverse and regular DL power averages without taking curves into account that were not able to reach the the target TP values.
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The cells in the spreadhseet highlighted in yellow (within the MPAC and RTS worksheets) correspond to UE positions/orientations where at least one AZ position did not reach 95% TP; the number of curves/AZ positions that did not reach 95% target TP are noted next to the highlighted cells. FOM calculations highlighted in orange had to be treated special since one DUT position each for MPAC and RTS had 12 AZ positions that did not reach 95% TP. 

For options A-F, the updated data in RTS and MPAC spreadsheets had very little impact on the residual errors (I went ahead and applied small offsets to RTS to minimize the residual error between MPAC and RTS). 

For option G, the updated FOM calculation improved the residual error for Band 13 due to the adjustment of the MPAC regular/linear average of the Z3 data (MPAC did not achieve 95% TP for the UMa channel model in Portrait 0deg position/orientation for all 12 AZ positions). 

Additionally, I went ahead and reduced the number of UE positions/orientations from 8 to 3 as suggested by Motorola Mobility and recalculated the residual errors each time (after applying slightly adjusted offsets). Here, I used the survey from R4-152695 to determine which orientations should be considered/discarded when going from 8 orientations to 3.


Discussion:
Email comment from NTT DOCOMO: I think it is Ok not to reach 100%, but, shall reach 95% at least .

Actually, I have observed that there are some UEs which have around 99.5% Max throughput.(As you may know..) This is not 100% but, I think such kind of UE should not be treated as a fail. 

Those a reason why we prefer 95% through put outage value.(we would like to evaluate higher through put as long as possible. ) This can simplify the requirement. (Max of measured throughput does not make sense)

CTTC: these curves that have an issue, were they only present in UMa?

Vod: have trouble to understand if we do this estimate, what does it mean for harmonization? Eventually we will be testing this in a certification process; will we have to correct the measurement data to make sure we are still harmonized with other methods? Will we replace actual performance with fake performance?

Chair: my understanding is that the FoM decision here applies to any DUT

Vod: don’t understand

KS: the suggestion here is that our decision now would apply to certification

Vod: but the suggestion is to replace a throughput value with a fake value; our proposal is that we should do something with the outage point that cannot reach a sufficiently high value we should do something

R&S: we have instances in the SISO test, where if we can’t reach a certain level we substitute a value; but in this case, with the regular averaging method we chose, the substitution can influence the result
Vod: but inverse averaging can avoid this issue

SPI: if the argument to use inverse is based on using an isotropic environment, then this unfairly penalizes other ways to generate the propagation condition

CTTC: we are also opposed to artificial substitution of values; this can have a negative impact on harmonization

Vod: if the anomaly observed is not an issue with a method, then how do we compare results between methods?

Proposal 5: the FoM decision here applies to any DUT in certification; we have a number of potential options, and a collection of the proposals is needed; this collection of proposals should clearly indicate the impact of the FoM with analysis
KS: if there is an orientation of a device that can’t meeting an outage value, and that becomes the criterion for passing certification, then that becomes a critical issue for OEMs; the less frightening option is to carry on with 70% analysis, since we haven’t seen the anomaly at 70%

SPI: there are some device vendors on the call; keeping it 70% is hiding 30% of device performance that is most important for MIMO

KS: this proposal needs to be widely understood by the community
Vod: whatever we decide here will affect certification, but this is basic; the request here is for different options, and we will need to ratify that in RAN4#77
SPI: agree; in addition to the 70% TPT tests, we also have a max sustained data rate test for a reason; if we now define a 70% point for MIMO OTA, then the actual field performance cannot be guaranteed higher than that; there may be little value in that

KS: the SDR test is done under ideal conditions

Chair: looking for a volunteer

R&S: asking what is meant by potential options? There already exists a spreadsheet with a number of options; the FoM options will impact
Chair: it is possible to re-generate the entire analysis of harmonization options based on each FoM option

R&S: we need another conf call

Vod: we need someone to collect the different options, not necessarily process the data against each option; we can suggest a volunteer (not Vodafone)

KS: if it is just a matter of collecting views and putting into some form, but I can’t do the next phase, I can offer

R&S: scripts can easily changed to follow new approaches

Chair: can we collect the options to enable analysis for each?

KS: we can gather the options
R&S: can we hold a conf call next week to focus on this?

No concerns
3.2
Harmonization options table

KS: there weren’t any harmonization options for RTS vs RC or RC+CE on their own; this could complete the picture
CTTC: we can also put RC vs RC+CE as well

CTTC: do we have feedback on channel model prioritization for additional testing and for the harmonization options?

KS: if we were to prioritize which channel model to measure, then UMa is the one to focus on

CTTC: asking for operator feedback

SPI: the reason why to use UMa is that it is a channel that is a way to discriminate performance differences

Email comment from NTT DOCOMO: I prefer option C and D. (I think C is best.) E and F are acceptable. Option G is unclear for me with regard to channel model. If they are separated two groups (UMi, NIST, LCSD, and UMa, HCLD), it can be considerable. I don’t prefer Option A, B. because DUT position is separate test case.

This can not evaluate UE antenna performance exactly. (As I said in reflector, it is not realistic that arrival of waves are only horizontal direction. It must be measured at several orientation and averaged.) It is OK to use for information, but, this should not be defined as a requirement
4
Way Forward

Agreements from call #6:
Proposal 1: baseline test plan is existing harmonization campaign OTA test plan; prioritize P 45, L 45, P 90 for testing in MPAC and RTS; prioritize 400 SF per stirring state per power step for RC+CE and RC; does not contain the harmonization bound testing
Proposal 3: moving forward, all harmonization analysis shall use anonymized device names
Follow-up call on Thursday, same time
Agreements from call #7:

Proposal 2: start testing with devices KS1 and KS2 for B13 & B7 testing at CATR according to measurement plan agreed during call #6; also start testing the potential CMCC B41 device; priorities may be updated in a follow-up call on Friday
Proposal 5: Keysight will gather the options for FoM processing; a follow-up conference call next week will be held to review
Next meeting: tomorrow, Friday; one hour later
4
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