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External amplifiers MU element
Open discussion
Spirent: could MVG or ETS share some input?
Chair: is there any action the group needs to take?

KS: we had some issues before with unstable amplifiers

CTTC: how many amplifiers are used in MPAC vs RTS?

KS: RTS uses 2

Intel: MPAC can use 16; these units are optional

CTTC: was 16 used in CATR?

MVG: we aren’t familiar with the CATR system; we believe they use 16 amplifiers per path; unfortunately, we didn’t have time to prepare a contribution on this

CTTC: would the uncertainty term be a function of their number?

Spirent: MU doesn’t consider implementation flaws; it assumes equipment operating in the stable configuration

MVG: the linearity of the amplifiers determines the uncertainty at the end

Chair: is it possible to find a volunteer to prepare a document on this during the meeting?

MVG: yes

CTTC: we are looking for an answer regarding scalability
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Update from CATR on harmonization testing progress
	R4-160005
	MIMO OTA harmonization campaign test results and analysis
	CATR
	Discussion


Discussion:
CATR: the document on the FTP server had a copy error with the SP1 package; we have prepared a draft revision of the contribution; we will send this to the reflector later; we expect to complete the rest of KS2 on Feb 15th before the MIMO OTA adhoc session
CTTC: will there be a third version correcting second version?

CATR: no

CTTC: in 0005 there are some graphs showing comparisons to some data, but this data may not be in the excel file; is it possible to share the excel file?

CATR: all data is in the excel; we will submit a correction to the reflector tonight; this will not include the rest of KS2; we anticipate completing KS2 and will submit
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Harmonization excel file including averaging method
	R4-161015
	Statistical analyses of MIMO OTA Harmonization
	CTTC
	Discussion


Discussion:

KS: the statement “RTS can’t be used for TDD” sounds too final; at the moment we cannot, but we fully intend to support in the future
BT: this document highlights the need for a definition of the cost of harmonization

Chair: concerned that nobody in the group brought up this new term “cost of harmonization” in RAN4#77; this could be a distraction

CTTC: perhaps this is the same concept as the “harmonized MU”

	R4-160241
	Analysis of UE measurements used to augment the initial harmonization campaign
	ROHDE & SCHWARZ
	Discussion


Discussion:

R&S: 242 is a subset of 241
CTTC: our understanding of calculating “b” is different from this; we intend to capture this in our upcoming revision

R&S: can you clarify?

CTTC: we have nearly doubled the number of observations per set/band; we should re-calculate the offsets with the new devices

Spirent: that can’t be the case; the fixed offset shouldn’t be changing; we also have comments: option G needs to show 3 orientations but also should show robustness at 2 and 1 to be in line with the WF from RAN4#77; but averaging over positions is FFS, so that does not preclude averaging over fewer orientations; we did not decide on channel models either, and it appears that we have essentially eliminated UMa from all options except G

CTTC: we have to include more information on orientations; we might find that weightings of different orientations on the averaging may make a difference; what would happen for Option G if one device is able to measure UMi and not UMa?

Vodafone: we don’t see scope for a discussion on different weightings for different orientations; concerned this could distract us from the discussions

CTTC: the averaging over 3 orientations is FFS, and our proposal is in line with that

Vodafone: this is not our understanding that we need to add weights to average

Spirent: my comment did not mention any weighting; our understanding of the FFS part is whether we average across different orientations

	R4-160242
	Harmonization Analysis
	ROHDE & SCHWARZ
	Discussion


Discussion:

	R4-160150
	MIMO OTA harmonization analysis and proposal
	Intel Corporation
	Approval


Discussion:

BT: (1) how did you calculate the bias? (2) what is robustness?
Spirent: the flagging and setting the residual to zero, are you using that zero value?

CTTC: we are concerned with recording the residuals at 95%; there are scenarios here with less than 3 orientations

R&S: (1) why is Option G out? (2) robustness check is not being looked at

Vodafone: where is this document? Regarding the robustness test, we did agree to have Option G; my understanding is that we only need to look at G.3 option
Spirent: we need to analyse G.1 and G.2

Vodafone: why?

Spirent: G.1 and G.2 provide a robustness check

Vodafone: we should follow agreements made

Spirent: please refer to R4-158434

	R4-161022
	MIMO OTA decisions by RAN4#78
	Vodafone
	Approval


Discussion:

BT: (1) on the cost, this is aligned with our thinking, but we have a different definition; (2) it is mentioned that the uncertainties are double-sided, but bias is a max difference between different methods; these may not be double-sided; (3) what are the criteria used to choose MPAC as the minimum?
Vodafone: would appreciate some offline discussion on the cost and bias; we should also be mindful that our reader may not be aware of all of the discussions previously; the main motivation was that RC+CE/MPAC and RTS/MPAC were the ones representing the lowest MU increase, and we should concentrate on these scenarios; since MPAC is present in both of those scenarios, then I could choose MPAC and then continue the activity to reduce the MU values for the options
CTTC: (1) criteria on methods holding for all bands, but some methods don’t support all bands; (2) on the cost of harmonization, this hasn’t been discussed in detail, and we may be artificially increasing this cost; this should be based on observations; if we select a single method with the lowest MU, then we should choose RC
Spirent: (1) these analyses seem to be removing UMa, but we have not yet selected a channel model; we should look at UMa adequately also; (2) on Option C, which also eliminates UMa, is performing inverse averaging; given the AT&T paper and the adhoc discussions, the group may be leaning toward linear averaging (assuming we can come up with a way to address the FoM issue when there is no data)
Vodafone: as an operator, we would like to make clear that we need to take a decision in the next meeting; we need to reach a decision on harmonization

4
References
[1] RP-151878, “Revised WID: Radiated requirements for the verification of multi-antenna reception performance of UEs,” Intel Corporation, 3GPP RAN #70, December 2015
[2] R4-151331, TS 37.144, V0.2.0, “UE and MS over the air performance requirements,” 3GPP RAN4#74bis, April 2015
[3] TR 37.977, V13.2.0, “Verification of radiated multi-antenna reception performance of UEs,” 3GPP, January 2016
[4] TR 36.978, V13.0.0, “UE antenna test function definition for two-stage MIMO OTA test method,” 3GPP, December 2014



Page 3/3

