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[7.3.1] General
	R4-155103
	LS to 3GPP RAN4/RAN5 Regarding CTIA MIMO OTA Test Plan Development

	Source:
	CTIA MOSG

	Type:
	LS in

	Summary:
	

	Decision:
	Noted


Discussion: 

KS: this test plan is not currently for certification purposes and was indicated by CTIA; this text is:
Note: This test plan is published for system validation and lab authorization purposes and it is not yet required for certification.  A separate e-mail will be sent once the lab authorization process has been approved and launched. 
SPI: to clarify that statement, the test plan is approved, but CTIA also needs to validate test solutions and authorize the test labs in order to enforce the certification

	R4-154123
	MIMO OTA offline teleconference #04 notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	

	Decision:
	Endorsed for approval


Discussion: 
	R4-154124
	MIMO OTA offline teleconference #05 notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	

	Decision:
	Endorsed for approval


Discussion: 

2
[7.3.4] Measurement uncertainty

2.1
Methodology-specific MU elements (round 1)
	R4-154200
	Measurement Uncertainty Budget for MIMO OTA TM3 testing – MVG’s MPAC solution

	Source:
	MVG Industries, SGS Wireless

	Type:
	Discussion

	Summary:
	would be beneficial to review the MPAC uncertainty contributors in 3GPP in order to align them with the MU elements defined in CTIA MUSG

	Decision:
	Noted


Discussion: 

Chair: any views from MPAC providers on updating the MU budget for the method?
KS: is this a discussion paper or for approval?

MVG: discussion paper

Chair: should we take this paper as a baseline for further work? Any objections? none

2.2
Uncertainty bound working assumption for harmonization

	R4-154125
	Way Forward on the MU bound for harmonization

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	

	Decision:
	Endorsed for approval


Discussion: 

KS: there was a lot of discussion on this; not going to object to this, but the approach taken here is not ideal

	R4-154433
	MU discussion for harmonization campaign

	Source:
	NTT DOCOMO

	Type:
	Discussion

	Summary:
	

	Decision:
	Noted


Discussion: 

BT: agree that additional factors should be taken into account for MU and harmonization
CTTC: in the approved proposal there is mention of additional factors, and it is good that there is operator support for this; we support

	R4-154878
	Analysis of ADTF results

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	

	Decision:
	Revised in 5340


Discussion: 

	R4- 155340
	Analysis of ADTF results

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	The ADTF results for the radiated two stage method using teh UE-measured pattern averaged for azimuth and at 70% outage show an average error over the five runs of -0.1 dB / 0.07 dB for B13 UMi/UMa and 0.58 dB / 0.56 dB for B7 UMi/UMa. The peak error was 0.75 dB.

The harmonization MU bound calculation at 70% for B13 UMi = 0.6 dB, UMa = 0.77 dB. For band 7 UMi = 0.26 dB, UMa = 0.29 dB.

Furthermore, Figure 1 shows an example of the stability of the ADTF results across individual azimuth angles. In this example all conducted and radiate results fall within 0.3 dB

	Decision:
	Noted


Discussion: 

MMI: two questions; 1) is KS planning to use the pattern provided by Satimo? 2) on Fig 1: would expect to see offset but not crossing; may imply that emulated channel models may not be the same
KS: on 1) agree; on 2) these results are within under 0.6 dB across 5 runs and is within repeatability of the system; would like to see this results for MPAC
CTTC: question about the correction: what was changed?
KS: the original data presented had an offset for UMi and UMa

Chair: if other companies looked at this, are the figures cited aligned?

MMI: would like clarification on what radiation pattern was used in the ADTF results presented in the previous WI.
KS: this was the pattern provided by Satimo

R&S: based on our analysis, these numbers are close

CTTC: we have to use the worst case across all methods; it would be better if the ADTF values would add the offset
	R4-154976
	Survey: Harmonization criteria

	Source:
	CTTC, Bluetest

	Type:
	Discussion

	Summary:
	

	Decision:
	Noted


Discussion: 

R&S: the offline call and the WF on MU bound that was approved clearly indicated that technical merits for proposals on this should have been discussed prior to this meeting; we already discussed and don’t have time to define a new bound
SPI: previous offline call captured that this survey was done with no prior agreement by the group; no understanding on sampling was given; there is concern with the output of this; a request was made that any additional survey should be done with a group decision

CTTC: do agree that results of surveys that have not been agreed are questionable; the same applies to any other survey
MMI: agree with Spirent, In adition Motorola Mobility want to reinforce that any survey need to have its content agreed by this group before take place.
CTTC: agree that in the future surveys should be done with agreement; in the call it was observed that it is difficult but is desirable
3
[7.3.3] Harmonization
	R4-155322
	MIMO OTA harmonization campaign test results

	Source:
	CATR

	Type:
	Discussion

	Summary:
	

	Decision:
	Return to


Discussion: 

BT: would like to thank CATR for this effort

KS: at what point do we decide that this has been done?

SPI: as we get into test results, would like to highlight that in some cases the requirements for the test plan put some constraints on the lab that maybe did not exist with some methods; we had the power up and power down requirement; the lab was forced to recable and reconfigure test systems without recalibrating while performing repeatability measurements; what we see with some of the repeatability and accuracy data with MPAC include these effects; we would request that at least we should use a more realistic harmonization bound
Chair: is there a value to propose on the harmonization bound?

SPI: proposing to come back with new data

Chair: can you clarify what you are proposing to repeat?

SPI: proposing to repeat ADTF conducted and OTA for MPAC

KS: support SPI proposal; we can use this opportunity to perform additional tests on RTS where we swap patterns

R&S: also support this proposal; what is the impact on the harmonization decision?
SPI: would prefer that we determine the appropriate harmonization bound for MPAC based on this new data; we are not asking to change the WID for the purpose of the harmonization effort

Chair: to confirm are you proposing not to change the agreement on reaching agreement on outcome of harmonization during this meeting?

SPI: asked the group to consider that we provide a more accurate bound for MPAC

CTTC: we were under pressure to finish testing; can see from the results that some methods had trouble to provide all data; support reaching a decision this meeting; if we decide to delay decision, there is room for some methods to provide additional information

R&S: had offline discussions and found that we can get this remaining data but would like to confirm with CATR

MMI: support Spirent proposal 

VOD: are these measurements correct, then they should be used; if they are not correct, then they should not be used
SPI: these are not correct based on the assumptions we made regarding the power up and power down repeatability

CTTC: it seems that some of the methods may not be mature enough to provide what was requested by the agreement in time; propose to consider methods that did provide correct information; agree with Vodafone that if there is information that is not correct, it should not be dealt with
VOD: if we understood correctly, tend to agree with CTTC; either we don’t consider the data into harmonization, and we can get new data (in 2 days?)

R&S: if power down/power up was not done correctly, then it could be done in 2 days; if we look at our analysis and consider just the MU bound from other methods we see harmonization possible of the three methods

MMI: power cycling and reconnection of cables without calibration  is  not a proper procedure adopted in any test environment, there’s no OTA test system robust enough to produce reliable results when operating in this conditions.
SPI: regarding method maturity comment: not correct
CTTC: was linking maturity to the harmonization effort; the WF stated clearly that complete data should be provided; if the data is not complete for a particular method, we should mark it thus
Chair: what is the impact on harmonization analysis of DUT data?

R&S: there are many spreadsheets to look at and how close the methods are after applying offsets; based on our analysis, that this discussion does not have an impact

CTTC: we may return to this

Chair: is the group ready to analyze DUT data or does the group consider this issue as a blocking issue?

SPI: we can still move forward with the analysis of DUT data but would need to add X dB to the uncertainty, where that X is our harmonization bound; whatever harmonization decision we make should be made on the final test positions

Chair: highlighted text could be an important proposal to exchange views

KS: the consequence this is that if the uncertainty data for MPAC were to be revised would imply that the MU for harmonized methods would be smaller

CTTC: it is premature to agree on what we should do after the harmonization bounds are applied; we do not know if that bound adds or not to the uncertainty

Chair: a possible action item is for the group to consider if harmonized methods’ MU is different from individual methods’ MU (after achieving agreement on harmonization outcome)

	R4-154103
	Motorola Mobility analysis of the harmonization measurement campaign data results.

	Source:
	Motorola Mobility UK Ltd.

	Type:
	Discussion

	Summary:
	

	Decision:
	Revised in 5276


Discussion: 

	R4-155276
	Motorola Mobility analysis of the harmonization measurement campaign data results.

	Source:
	Motorola Mobility UK Ltd.

	Type:
	Discussion

	Summary:
	

	Decision:
	Return to


Discussion: 

	R4-154955
	Analysis of MIMO OTA harmonization test results

	Source:
	CTTC, Bluetest

	Type:
	Approval

	Summary:
	

	Decision:
	Revised in 5317


Discussion: 

	R4-155317
	Analysis of MIMO OTA harmonization test results

	Source:
	CTTC, Bluetest

	Type:
	Approval

	Summary:
	Proposal 1: The results presented for RC, RC+CE, RTS and MPAC are found to be harmonized for MIMO OTA compliance testing following the agreed methodology and formulation for the decision. 

Proposal 2: RC and RTS have failed to submit the entire set of data.

Proposal 3: RC+CE and MPAC have submitted the full set of data requested and are harmonized. All methods (RC, RC+CE, RTS and MPAC) show harmonization within the limited data that they have submitted. For completeness, RC and RTS have to be allowed to submit the full data set for analysis.

Proposal 4: For compliance testing, it is suggested to use one channel model.

Proposal 5: For compliance testing, it is suggested to use one outage point (70% of maximum TPUT) and a binary (1,0) pass/fail for the device being able to achieve near maximum (95%) throughput.

	Decision:
	Return to


Discussion: 

BT: since we don’t have a tdoc for the R&S analysis, should we open that? On P2: the RC only method only has 1 channel model associated with it and is attempting to harmonize with other methods that provide 2 channel models; our harmonization definition has not properly accounted for that; two ways to handle this: either RC did not provide sufficient data or RC should have different offsets depending on model
TIM: do you have a harmonization analysis for the subset of DUT positions?

CTTC: no, we used all positions; we are in favor of reducing those moving forward

TIM: our preference is to have some analysis of this subset of positions case for harmonization

CTTC: that may imply an increase in the bound if we reduce the number of DUT positions

	R4-155339
	MIMO OTA Harmonization Campaign Analysis

	Source:
	Rohde & Schwarz

	Type:
	Discussion

	Summary:
	

	Decision:
	Return to


Discussion: 

BT: thank you for this excellent analysis; we would not expect to try to harmonize across channel models that are designed to have different behavior; one suggestion is that the NIST model corresponds most closely to the UMi model
MMI: the SCMe UMa and SCMe UMi are two different drops of the same channel model

Chair: SCMe UMa and SCMe UMi have different statistics in the bulk parameter set

CTTC: agree with Intel; we found that some cells were crossed out because the data was not available; we provided comments; prefer to leave the data in but not use to take decisions

Chair: what is the worst case harmonization error?

R&S: for 70% we are within 1.x dB if we take all 8 orientations; about 1.6 dB if we take just 3 orientations

Chair: please clarify the averaging method

R&S: we computed an outage per orientation and then averaged using inverse average method

TIM: on the harmonization bound: if we consider only 3 orientations, there would be 1.6 dB bound to consider methods harmonized; does this mean that after the offset is applied I will have a distance in results btw 2 methods up to 1.6 dB?

R&S: it is 1.6 dB based on the offsets calculated for 8 orientations; could be further optimized

Chair: does the same bound hold for 90% or 95%?

R&S: bound increases by 0.3 dB for 90%; did not check 95%

MMI: are there any cases where devices reach 90% TPT for one method and don’t for another?
R&S: there was a case of one device in one specific orientation

MMI: is harmonization possible if device A reaches 90% TPT in one method and not in another? How to solve this?

R&S: not an easy answer; if we only consider the orientation with this specific effect, then harmonizatoin may not be possible; my analysis considered 8 and 3 orientations

BT: the harmonization bound has been determined only for 70% threshold; extending it adds some non-alignment

R&S: we did calculate the bound for 90% in the other spreadsheet

MMI: the WID does not preclude other test points; CTIA considers 70%, 90% and  95%. Is likely that 3GPP and CTIA will adopt the same criteria in the future, since the colaboration among these groups is preclided in the WID.
SPI: the harmonization bound decision based on 70%, given that was a repeatability and accuracy assessment, it was not considered to do this at other point; expectation was that the deltas would be consistent throughout the TPT curves; the fact we only chose 1 point was by design and not a determination on the final FoM

CTTC: I hope we don’t open the door to variables that have not been agreed; what are we going to do with methods that have not provided full sets of data? Methods that provided only 2 devices per band? What about RC and offests & channel models?  Use loaded NIST model?  Let’s concentrate on the agreement

R&S: to SPI comment, the diff btw MU bound on 70 and 90 is 0.1 dB for AC methods and the largest is 0.5 for one particular RC+CE; the remaining ones are within 0.2 dB
VOD: regarding 70, 90, 95 would like to mention that not only 1 value should be chosen for harmonization, harmonization should hold across the whole range; if this becomes critical, we should take it into consideration; perhaps we would choose more than one for the test case parameters, so we should check harmonization for them

TIM: support VOD comment

	R4-154127
	Analysis of harmonization test results

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	

	Decision:
	Return to


Discussion: 

CTTC: how did you do the best fit?
Intel: decision to use dev1 arbitrarily

CTTC: best fit may reduce the error

R&S: we should talk about the number of orientations and the outage values

CTTC: how many offsets are we allowing per band? What would be extra unc lvl? We should concentrate on the agreement

SPI: as far as device orientations that any final perf metric should be based on the agreement on the final number of device orientations; it was agreed to collect the data in 8 orientations

CTTC: we are only talking about just the harmonization framework; the WID also agreed to use the fitting function

TIM: in Rio there was a document we agreed (2416):

Proposal 5: The orientations, stirring modes, subframes, number of rotations per orientation and the range of
throughput values outlined in Section 4 shall be used for the harmonization test campaign. These procedures
are only intended for studying harmonization and can be optimized for final performance testing. Discussion
on relevant orientations based on operator feedback will be held during the harmonization.

	R4-154977
	Analysis of two-stage vs. multi-probe results

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	This paper provides provisional analysis for the available RTS and MPAC results. Harmonization between RTS and MPAC over all orientations for four devices has been shown with alignment for 70% outage of 0.5 dB for UMi and 0.72 dB for UMa.

Analysis of specific orientations has shown remarkable alignment between methods even across the azimuth domain; however there are a few other orientations where there are much larger differences of around 4.5 dB. Further work is needed to explain these differences

	Decision:
	Revised in 5341


Discussion: 

MMI: since there is a discrepancy btw two methods being analyzed, is there a plan to examine performing system level simulations?
KS: yes; would like to get support for a system simulation from a UE vendor; also analysis of signal conditions (gain impalance, condition number); simulations is another tool

Chair: what is the impact on the broader question of harmonization of the 4 methods?

R&S: based on our analysis (once we go to three orientations), I see an increase in harmonization bound due to the issue described here

KS: for each device one orientation is the problem; once we take that out the comparison is good

VZ: we need a WF on this; 6 dB diff is not acceptable

	R4-155341
	Analysis of two-stage vs. multi-probe results

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	This paper provides provisional analysis for the available RTS and MPAC results. Harmonization between RTS and MPAC over all orientations for four devices has been shown with alignment for 70% outage of 0.5 dB for UMi and 0.72 dB for UMa.

Analysis of specific orientations has shown remarkable alignment between methods even across the azimuth domain; however there are a few other orientations where there are much larger differences of around 4.5 dB. Further work is needed to explain these differences

	Decision:
	Return to


Discussion: 

	R4-154131
	CR to 37.977 on harmonization outcome

	Source:
	Intel Corporation, []

	Type:
	CR

	Summary:
	To be drafted following the agreement on harmonization outcome

	Decision:
	Return to


Discussion: 
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[7.3.2] Scope

	R4-154958
	CR to TR37.977: SIR Control for Reverberation Chamber and Reverberation Chamber Combined with a Channel Emulator

	Source:
	CTTC, Bluetest, AT&T

	Type:
	CR

	Summary:
	

	Decision:
	Return to


Discussion: 

	R4-155036
	CR for SIR Control for Anechoic Chamber Multi-Cluster Solution

	Source:
	Spirent Communications, Intel Corporation, AT&T

	Type:
	CR

	Summary:
	

	Decision:
	Return to


Discussion: 

5
Methodology-specific MU elements (round 2)

	R4-154126
	On test zone size for MPAC

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	

	Decision:
	Not addressed


Discussion: 

	R4-154954
	MIMO OTA Testing Campaign Phase 3: RC and RC+CE Results

	Source:
	CTTC, Bluetest

	Type:
	Discussion

	Summary:
	

	Decision:
	Not addressed


Discussion: 

	R4-155085
	Analysis of two-stage radiated isolation using co-polarized antennas

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	

	Decision:
	Not addressed


Discussion: 

	R4-154987
	Comparison of two-stage results from small and large anechoic chambers

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	

	Decision:
	Not available


Discussion: 

	R4-154984
	Comparison of Satimo and two-stage reference antenna patterns

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	

	Decision:
	Not available


Discussion: 

5
[7.3.5] Test case definitions

	R4-154128
	On MIMO OTA test case definitions

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	

	Decision:
	Not addressed


Discussion: 
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[7.3.6] Performance requirements and test tolerances

No documents
7
Way Forward

	R4-154130
	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 we try to structure the WF along these topics?
1. Assign cost (in terms of MU) to each possible harmonization option
2. How to handle concern with ADTF that Spirent raised

3. How do we handle the fact that RTS and RC have submitted partial data?

4. Once we set perf req’ts we should check harmonization produces the same results

5. How to handle discrepancy in data type used for RC+CE ADTF

6. Address the orientation-specific differences between MPAC and RTS
SPI: item 1 needs to be inherently bound to the final perf metric; this also implies the final set of orientations; can’t do 1 without understanding 2

BT: add how do we handle the fact that RTS and RC have submitted partial data?

SPI: need to consider as we progress future work on perf reqts how we will augment the data we have now to include more examples of DUT test data

Chair: is the suggestion to expand the data set of harmonization?

SPI: just as we are doing in LTE TRP/TRS we should look at many other device perf. With these methods to show that harmonization holds; once we set perf req’ts we should check harmonization produces the same results

CTTC: we should not revisit the decision on how to make a decision on harmonization

MMI: the document that defined harmonization bounds also defined the measurements for RC+CE to use stepped stirring mode

Chair: data includes both stepped and continuous; suggest performing harmonization on stepped stirring and use the contin data to quantify additional MU impact by continuous

MMI: RC proponents are free to present continuous mode as long as stepped stirring mode is a priority

R&S: what about ADTF? Was this contin or stepped?
BT: the ADTF curves were contin mode

R&S: harmonization bounds specify that ADTF should be stepped

MMI: from R4-153766; this was agreed in Fukuoka

The AC methodologies shall utilize a single free space portrait 90⁰ device orientation, with the MIMO reference antenna should be placed at 90⁰ elevation, and the RF enclosure door facing the 0⁰ azimuth. The RC test methodologies shall conduct their measurements in stepstirred mode only. The lab performing RC and RC+CE methodologies shall determine the optimal number of subframes per stirring state and per power level for the ADTF analysis only. All methodologies shall adopt channel models defined in [3] clauses 8.2 and annex C).

KS: we should acknowledge the orientation-specific differences between MPAC and RTS

R&S: how would the group feel about doing the repeatability analysis w/o shutting down the equipment by end of this week? Is this possible for CATR to do this week?

CATR: impossible
Brief notes from Wednesday evening offline discussion:

The group discussed a proposal from the Chair to consider creating a table that collects observations associated with the harmonization analysis; these observations have been circulated on the reflector as a draft table

During the evening adhoc session the group had identified the following topics to address:

1. Assign cost (in terms of MU) to each possible harmonization option

2. How to handle concern with ADTF that Spirent raised

3. How do we handle the fact that RTS and RC have submitted partial data?

4. Once we set perf req’ts we should check harmonization produces the same results

5. How to handle discrepancy in data type used for RC+CE ADTF

6. Address the orientation-specific differences between MPAC and RTS
Adressed #1 with a draft table; this will be sent out via the reflector for comment

On #3 a proposal to check is:
BT proposal: the NIST channel model should only be attempted to harmonize with UMi-related models; any attemp at UMa harmonization with NIST should be TBD
Adressed #4 in draft table
Discussion ongoing on #5 (continuous stirring for ADTF may have impacted the HCB as opposed to the step-stirred mode that was intended)
Concern ongoing with lack of angle-specific data in ADTF results

Perhaps both can be handled as notes
Discussions ongoing to address #6
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