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How to apply the MU composite bound to harmonization criteria
	R4-15XXXX
	Survey: Harmonization criteria

	Source:
	CTTC

	Type:
	Approval

	Summary:
	


Discussion:
MMI: a survey was mentioned; is this survey documented?
CTTC: this survey follows a similar methodology to the Anite survey; there is not defined procedure for this

MMI: were results published? How was this survey created? What kind of information was gathered?

Chair: is it possible to share the questions?

CTTC: questions were to pick the options provided in the doc; this is a draft contribution
SPI: we haven’t seen a draft of this survey

CTTC: there was no survey draft; in this case, there were offline talks to get feedback from the operators

SPI: the meeting minutes from last meeting clearly identified that Anite was going to ask operators about device orientations

CTTC: there is no procedure defined for this

SPI: concerned that data was included that was associated with a root-caused issue; why was this in the contribution?

CTTC: data that was informed not to be correct was not included (specifically B13 data)

SPI: in methodology, “The CTIA MIMO OTA stage 3 test results” were included 

MMI: don’t feel comfortable; if this survey was asking the operators to pick an option, this has the potential to bias the answer; would prefer that any survey submitted to operators being generated by this group, so that we have understanding what options these operators are responding to; have a concern with bias that could lead to a company contribution that speaks for operators
CTTC: we could also question other surveys made by companies in the past; if the minutes captured Anite’s intent to implement the last survey did not imply group’s consensus

Chair: let’s treat the other papers and return to this discussion at closing

	R4-15XXXX
	Harmonization Campaign Offset Analysis

	Source:
	R&S

	Type:
	Approval

	Summary:
	


Discussion:
MMI: up to slide 14 have difficulty understanding the assumption that 1 test method is selected as reference based on best device; we agreed that all methods have uncertainty bounds; once we have these bounds and a fixed offset, it should work for any device; we also agreed that we would have a fixed offset per band for all devices; don’t think our agreement captures Scenario 6
R&S: not picking one device or another; need to start with something as the first reference for the harmonization process; started with the best UE just for an initial offset

MMI: slide 12 assumes a reference, but slide 10 assumes no references

R&S: we just pick a common reference; the intent is not to pick a golden methodology

KS: similar question to MMI; this is just the process of finding the best fit; there is only one offset applied per method

CTTC: agree with KS; perhaps we should consider the possibility of different offsets for different bands; share the concern with the need to have a ref method

MMI: perhaps we should take this offline; confused by slide 20

R&S: the intention was to show that we could harmonize m1 & 2 or m3 & 4; if we were to harmonize one pair, then the MU bound shifts to one place, and if we harmonize the other pair, then the MU bound shifts to another place

MMI: my understanding is that the process fails with this outcome; the goal is to define a single performance requirement

R&S: agree, but then what is the outcome? Which pair of methods do we consider harmonized? The intention is not to harmonize in pairs

MMI: yes, this is my understanding of a failed harmonization process; if we aim to harmonize by channel model only, then we already know that MPAC and 2S are harmonized based on the observation that 2S can emulate the spatial channel model

R&S: this is just an illustration of a potential problem corner case

CTTC: this is also related to the NTT DOCOMO comment

	R4-15XXXX
	The implementation of the hybrid approach determining the measurement uncertainty bounds for the harmonization measurement campaign

	Source:
	Motorola Mobility

	Type:
	Approval

	Summary:
	


Discussion:
CTTC: the comment from Docomo and from us is that you are assuming that the MU bound is centered on the median of the device results, but this isn’t always true; last slide shows the case where the median is not the center of the bound; the concern is not to use the offset across the median but rather to a best fit across the methods; also CTTC is concerned that the criterion is the MU bound exactly, which isn’t yet decided
MMI: this median is based on ADTF measurements; the bound is based on ADTF; we responded to Docomo: this was the worst case scenario (feasible with ref antennas and fails for every device measured); in this case we need to consider the data to decide if there is technical merit to extend the MU definition; that example was understood by us to be a failure of the harmonization process

CTTC: let’s take our second concern offline; another question: it seems that the criterion to decide if harmonization succeeds or fails is based on two methods, but the criteria may be different; this depends on what operators can accept

MMI: the MU bound adopted for harmonization will be the worst case bound; we welcome operators’ contributions

TIM: one clarification for this and the MMI paper; we talk about median or average?

MMI: we consider the median

TIM: shouldn’t we consider the average?

MMI: we have 10 measurements in ADTF: 5 conducted, 5 radiated

Chair: could we take this offline?

MMI: ok, as long as we have 1 fixed offset

	R4-15XXXX
	Fixed offset definition

	Source:
	NTT Docomo

	Type:
	Discussion

	Summary:
	


Discussion:
[CTTC will present the slides]
MMI: this makes the assumption that the harmonization bounds are biased in one direction; don’t expect measurements to represent this phenomenon
CTTC: the concern is that defining the criteria before the results are available is important; the illustration shows that all methods are within the MU bound of the ADTF result

Chair: what is the meaning of the solid line?

MMI: in our paper, the solid line is the ADTF result; the fixed offset is based on the median of ADTF

CTTC: ADTF results shall not be mixed with commercial devices results for the harmonization decision. ADTF was agreed to be used to determine the harmonization composite bound, but not for this

KS: is that fixed offset just a starter, or is it mean to be the definition? When we have the data, it will be clear; I have a question that I sent to the email regarding expanded uncertainties; under ideal condition for harmonization, the window is just the repeatability (because we take out biases with this optimal shift); when we bring in the second method, we will see a larger spread, because that method is likely to show a different behaviour; similar to the Intel paper
	R4-15XXXX
	Harmonization analysis proposal

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	


Discussion:
KS: this is helpful analysis; the example points to nonlinearity between methods; we are looking at the variance of the results and removing absolute accuracy; we believe that the R4-153766 MU bound is too big, since it includes an accuracy term; the lower end of the MU bound is just the repeatability; the amount the harmonization variance goes beyond the MU bound is a measure of harmonization outcome; this aligns with our point
MMI: after figure 1: why do we not have perfect knowledge of device performance? What about ADTF?

Intel: suggest taking this offline

CTTC: concerned that the proposal assumes the MU bound as the criteria for harmonization and that might be too tight of a bound for harmonization criteria given the test assumptions; understand the formulation, but concerned that we only have 3 devices per band; the statistics have a source of uncertainty

Intel: leveraging the fact that the MU bound gives us 95% confidence that a measurement lies within this bound

CTTC: the CTIA ref antennas being shipped, which one is it? Because using only one also adds additional uncertainty
MMI: Satimo shipped the antennas; expected the whole package was shipped (3 for B13, 2 for B7)

2
Way Forward

Chair: on Operator input: group agrees that operator input is needed; can we formulate a more general question to operator and call for input?

MMI: agree

KS: but based on what set of questions?

Chair: suggest asking them to review the papers we reviewed today

Proposal 1: The group agrees that operator input is needed on the topic of how to apply the hybrid MU bound to the harmonization analysis, especially in terms of framework, expectations, etc.  Toward this end, comments targeted at the draft contributions discussed during the Offline Call #4 could be very helpful
R&S: On analysis: can we agree on a best-fit approach to selecting the harmonization offset?
Chair: does anyone have a concern?

Sporton: if the performance is much worse in 1 band for 1 device, shall we discard the result?

CTTC: this is accounted for, since the offset is per band

R&S: even if we apply this offsets, we may achieve harmonization in one band and not in the other; we should not conclude harmonization succeeds in this case

Chair: any concerns with this statement?

MMI: this makes sense; we would need a technical explanation; we already have different offsets per band; we cannot make a statement we harmonize below 1 GHz and above we don’t; harmonization is not band-dependent

CTTC: in the WID we have the harmonization per test case, and we should be careful; that scenario is particularly complex as we have to match what the WID says per test case and also whether a particular method has issues on a particular band which prevents a correct response, as we have seen in the past
Proposal 2: The group agrees to apply a best-fit approach to selecting the harmonization offset (ideas for deriving this were presented in the R&S, MMI, NTT DOCOMO, and Intel contributions).
Chair: can we agree that we apply the MU bound directly to the measured results after offset is applied without additional factors? Should we include the understanding that additional factors may be considered based on technical merit?

MMI: this is consistent with our proposal

R&S: when would this additional factor be proposed?

MMI: this would be available after the measurements are concluded; we would also need to understand the root cause (technical merit)
SPI: some of us can’t see the presentation; suggest we send out this to the reflector and ask for agreement
R&S: we needed to have the MU bound defined by end of Fukuoka meeting; how can we allow it to grow?

TIM: a very similar sentence was already in the last meeting agreement (3766); our understanding is that this already agreed
R&S: but now the proposal is to consider additional factors

Intel: our proposal to apply the MU bound directly without additional factors

MMI: we hope that MU bounds without addition would be sufficient; any extra factors have to be scrutinized for technical merit not just for the sake of harmonization

KS: the lower end of the MU bound is smaller than proposed by MMI (it should be just the repeatability); the additional factors which could be understood because of physics of diff environment -> this amount we allow is purely a commercial decision; the proposal has too much in it right now; would like to separate these two factors; the unwanted variance of nonlinear transforms explains the problem statement better; we probably do need to increase the allowed variance from only the repeatability, but the amount we add should be driven by engineering judgement

MMI: you say that ADTF has no technical merit?

KS: No. ADTF is essential to guarantee that the results are within tight limits; but that number does not impact the variance as a result of harmonization exercise

MMI: we need to take this offline

R&S: we need operator input on the MU bound value also

TIM: we are also concerned with adding factors to the bound; our understanding is consistent with the original Intel proposal. In 3766 (agreed in Fukuoka meeting) we agreed to not consider additional factors to the bound.
KS: we still need to define how to apply the MU bound to harmonization; we should use the repeatability part of the MU term in R4-153766 and then incorporate an additional term that represents nonlinerarity

Chair: we cannot have data available until we reach agreement on this issue; next step, let’s try email agreement (initated by sharing these minutes); if no agreement reached, we would need another call

The following two proposals identify the remaining issues still open upon the conclusion of the call.

Proposal 3: The group agrees to apply the hybrid MU bound defined in R4-153766 directly to the harmonization analysis without additional factors
Some companies expressed concerns with this proposal.  If companies can confirm their concerns with Proposal 3, then:

Proposal 4: An additional call is necessary to continue to build consensus toward agreement to either accept Proposal 3 or to modify it to an agreeable form (for example, by specifically describing what is allowed as an additional uncertainty factor)
Given the agreement in R4-153574 to suspend raw data reporting until the open item in the definition of how to apply the MU composite bound to harmonization criteria:

Proposal 5: Raw data reporting shall remain suspended while the group seeks agreement on Proposal 3 or Proposal 4
4
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