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1
How to apply the MU composite bound to harmonization criteria
5 documents were submitted to call #4 and discussed; no new documents have been submitted to this call
2
Way Forward

Proposals from the outcome of call #4 and the associated offline discussions
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
Discussion:
Vod: please elaborate; what are the proposals?

Chair: these are emails with draft papers

Vod: please combine to make it easy to find

Proposal 2 from call #4 has been suggested to be updated by R&S to:

Proposal 2: The group agrees to apply a best-fit approach to selecting the harmonization offset for this harmonization campaign (ideas for deriving this were presented in the R&S, MMI, NTT DOCOMO, and Intel contributions). The final harmonization offsets per band are TBD
Discussion:
CTTC: no concern; compatible with further elaboration to the procedure we shared on the reflector; the offset should be calculated per band and per method, having a common reference

SPI: if you pick 1 dev as a baseline, you can’t have a best fit among devices

CTTC: per band, we have up to 3 results, and we have a best fit to minimize error

SPI: confused, because we understood you suggested using 1 dev as reference

CTTC: not our intention; we suggest a best fit approach per method across devices

Chair: we will need to see analysis to see this illustrated; constructive to capture best-fit approach as a guideline

SPI: this best-fit approach needs to support the agreement in the MMI paper that we need to ensure 1 fixed offset per band is applied; we need to ensure this best-fit is centered around 1 single performance requirement; it is captured in the MMI document
Proposal 3: The group agrees to apply the hybrid MU bound defined in R4-153766 directly to the harmonization analysis without additional factors
Specifically in response to Proposal 3 from the offline call #4 notes, I have received concerns and comments from three companies.
Keysight (response to the proposal):

Keysight agrees with the green text.

As for the yellow we don’t fully agree with proposal 3 in its current form so support proposal 4 for another call. I am optimistic given today’s call that we can reach agreement then.

For an alternative proposal 3 which I think represents the maturity of where we are at:

Proposal 3 KS: The group agrees to apply the repeatability bound defined in R4-153766 as the harmonization window for methods that are fully harmonized. Any additional variance above the repeatability bound represents the additional test uncertainty due to non-linearities between test methods. The acceptable limit for any additional variance above the repeatability bound shall be chosen once an agreement is reached on how any additional variance will be accounted for in the final MIMO OTA test requirements. 

Keysight (from the offline call #4 notes):

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
Keysight (from reflector discussion):

On that basis I can see a technical reason to add any method-specific ADTF non-linearity to the harmonization window, but not any fixed ADTF offset per method. Any fixed or average ADTF error will be lost when any fixed shift is applied to the measurements
Keysight (from further reflector discussion):

Proposal 3 KS2: The group agrees to apply the repeatability bound defined in R4-1537966 as the lower bound for the harmonization window after post processing of results. In addition, the measured non-linearity in ADTF results within any one method for the reference antennas shall be within [TBD] dB and then added to the harmonization window. The acceptable limit for any additional variance above this due to non-linearity between methods shall be chosen once an agreement is reached on how any additional variance will be accounted for in the final MIMO OTA test requirements. For the inter-method non-linearity a figure of 2 dB is suggested as a working assumption, and that this extra factor is added to the MU of any harmonized methods.
CTTC (response to the proposal):

I do not recall anything near Proposal 3 at the call, but rather several concerns on this assumption. Therefore, a proposal for another call is what we support, but not based on any initial text to modify. Guidance from operators is most welcome in this sense.
CTTC (from the offline call #4 notes):

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 1 device per band for ADTF and one orientation; the statistics have a source of uncertainty
CTTC (from further reflector discussion):

Proposal 3 CTTC: Proposal 3: For each device, a reference value will be estimated by the average of the results of all methods. A best-fit device-independent fixed offset per band will be applied to all methods’ results. After that, a harmonization analysis will be performed. The group agrees to apply the Harmonization Composite Bound defined in R4-153766 [HCB=±(a+b)] directly to the harmonization analysis without additional factors. Since HCB is estimated using only one orientation, the minimum bound for HCB to be used in the harmonization analysis will be such as (a+b)=1.2 [1].
R&S (response to the proposal):

Proposal 3 R&S: The group agrees to apply the hybrid MU bound defined in R4-153766 directly to the harmonization analysis without additional factors initially.  Should additional factors be necessary, the technical merits shall be discussed and agreed by the group prior to RAN4 #76 in an offline call.
Discussion:

Chair: are there any other proposals? -> None
KS: 37.977 has results for ADTF, and these numbers are much larger than what we discussed in Fukuoka; if we do observe significant differences within 1 method across 3 antennas, that means we have an issue with the method; there are some good examples and some not good; we hope the results are tighter; this is distinct from the fixed offset when measured against 1 antenna and different from average offset across antennas; we need a measure of non-linearity within a method; how do we account for this across methods also?
CTTC: the first part is clarification (can be dealt with separately); the goal is to have 1 offset per band per method; 
R&S: we have decided on the bound in 3766; we suggest to start with the defined bound, and if we find agreement for additional, we can include if we have agreement

Chair: are there concerns or comments with KS2 proposal?

MMI: not sure if concern; ADTF was used in the prev WI; we did a poor job with MU; some methods were considered valid even with large discrepancy btw conducted and radiated; this may mean that some methods could not emulate the channel model over the air; would like to avoid using 37.977 data as part of the MU bound in this effort; suggest focusing on the data measured by the lab; let’s start with the MU boud defined in the approved doc; if the group agrees, we could add an extra term; going back to 37.977 is not the way we recommend
KS: agree we should not use the actual numbers from 37.977; but the MU bound paper referred to 37.977 results as a worst case bound

MMI: the document sited the TR just as a reference to understand the magnitude; we look for CATR to measure this data

SPI: we have a concern; the working assumption of this non-linearity is too high; don’t agree this non-linearity is indepenent of this fixed offset discussion; this implies increasing the MU bound implicitly by adding a variance to the final result; CATR was very clear they have limited time for testing; we should not include this additional term, b.c. we agreed to have a device-independent offset
KS: if we try to compare between method on the assumption that any one method is consistent across device types; we were surprised that within 1 method there was non-linear behavior across antenna types; this variation would show up in harmonization results

SPI: this is true; it just means that the dev-indep offset per band for that method, and that method would fail to harmonize; that method should not get a wider window

KS: if a method cannot harmonize with itself, it should not be used as a criterion to harmonize with other methods

Chair: are we talking about an upper bound on the harmonization window?

KS: we should set an upper limit per method

SPI: we will have different perf. Results dependent on the antenna type; we can’t factor that in; we don’t have time to perform additional ADTF testing beyond 1 antenna per band

MMI: if we had time to run ADTF with multiple antennas, and we find out that a certain method cannot harmonize with itself; this implies that the method cannot emulate the channel model

R&S: a lot of chatter about 1 antenna or 3 antennas; we should move forward with 1 antenna; we should ask the respective solution providers to run this ADTF analysis in their own labs and present such data (cond. vs. radiated); we should not burden CATR with running a brand-new test campaign

MMI: are you suggesting in addition to 37.977? this exercise was done at that time

R&S: automation approaches and learnings have occurred; if there is strong interest in the group to run ADTF, let’s not do it at CATR

CTTC: agree with KS; this effect can impact the decision; our proposal is to measure all antennas; perhaps we can compromise on a subset; also have a concern with the wording: can we define how to use the HCB 
SPI: to the R&S proposal: could be done, but not certain if this can be done (avail. Of ref antennas, devices)

KS: companies are understanding that we may have an issue within a method, but the bottom line is if we are going to compare across methods, and burried within a method a non-linearity, then we may have missed this; we need the technical understanding before jumping to conclusions

MMI: my understanding on non-linearity: if 8 device orientations of MPAC is necessary to harmonize, and if we reduce to 3, there is a non-linearity in harmonization that can be measured; if a method’s conducted and OTA results differences show non-linear behavior, that is a fault of the method

KS: we may be using different terms for the same concepts; agree with your understanding

MMI: perhaps we have agreement; when we talk about a method cannot harmonize within itself, it won’t be able to harmonize with other methods

SPI: if this is an issue, this should show up when we test 3 devices per band in the OTA results

MMI: we could compromize with the R&S proposal

KS: if we measure 1 antenna with ADTF, we may not be able to detect non-linearity within a single method
Chair: our WF is to measure 1 antenna with ADTF per agreement; is your proposal to halt the activity? Is this a separate activity?

KS: we need to understand this before any analysis

CTTC: we have not really agreed on the WF to use only 1 ref antenna

SPI: we did not agree to use 3 antennas

MMI: it was agreed to use a fixed offset for all devices; we should collect the data; if the fixed offset does not work, we may need further investigation per method; if during this exercise we find that method A can harmonize with B for all devices, but A cannot harmonize with C and B cannot harmonize with C; then method C should revisit ADTF to make sure it can harmonize with itself
KS: the only way to know if method C can harmonize with itself is through ADTF

CTTC: a WF is possible on the basis that if initial harmonization is not concluded, then we need additional ADTF analysis results

R&S: so we are delaying harmonization decision beyond RAN4#76?

Chair: sounds like we are delaying the decision

Proposal 3 new: The group agrees to apply the hybrid MU bound defined in R4-153766 directly to the harmonization analysis without additional factors as a baseline.  Should additional factors be necessary, or a different harmonization window definition be more suitable, the technical merits shall be discussed and agreed by the group prior to RAN4 #76 in an offline call.
Chair: are there concerns with adding an upper bound?
SPI: cannot set an upper bound at this time since we have no data to base it on.
CTTC: cannot support; as we proposed there is a minimum bound to consider

KS: the ADTF offset is too large; needs to be ADTF non-linearity per method

MMI: no description of non-linearity description has been provided

BT: doesn’t the concern seem to be that there is a defined value for the min. bound? Can we define the value in follow-up?
SPI: we can’t set a bound now

CTTC: we can rephrase to this, but this bound is for 1 orientation; this adds an uncertainty that may be hidden

CTTC: we cannot agree to the second part (additional factors)

MMI: the minimum bound is not TBD; it was agreed in Fukuoka

KS: we view the HCB as an accuracy measure

Chair: can we agree to this new proposal in order to make progress?

KS: can agree if further analysis has a potential to alter the harmonization window

SPI: don’t agree with non-linearity concept; we should also make it clear we will use the NOMINAL ref antenna in the ADTF procedures at CATR
Proposal 4: CATR shall use the NOMINAL ref antenna in the ADTF procedures
Chair: are there concerns with this proposal?

KS, CTTC: at the minimum

CTTC: we can agree to prioritize the NOMINAL and do the other antennas as best effort
MMI: can CATR comment if testing has started?
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