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2.
Harmonization framework and the associated working assumptions
2.1
Working assumptions for the FoM

<<Rapporteur’s note: no documents have been received on this agenda item; it is proposed to refer to the four proposals from R4-150143 and the WF [R4-150142] as a way to guide the discussion:

Proposal 1: Define the MIMO OTA FoM as the average (via a method that is FFS) across a set of outage values calculated from the throughput vs. RS EPRE measurements obtained via any methodology.  In the case of anechoic methods, these are calculated from the family of throughput curves across azimuthal orientations.  In the case of reverberation chamber methods, these are calculated from the family of throughput curves across stirring states.

Proposal 2: Define the outage value per throughput curve as the power level (RS EPRE) required to reach the outage throughput level (where the outage throughput level definition follows Proposals 3 and 4 below)

Proposal 3: Specify the same outage percentage value as is used in existing RAN4 demodulation tests (70%)

Proposal 4: Consider calculating the outage throughput level according to two options:


Option 1: Percentage of theoretical maximum for the given RMC


Option 2: Percentage of the measured maximum for the given throughput curve

From the WF:

Option 1: statistic of outages per throughput curve (as described in R4-150143)
Option 2: outage point from average throughput curve
>>
Discussion:
Bluetest: WF is helpful to investigate both approaches
ETS: Apple has some data that may show that distribution of results is not necessarily a normal distribution; this has convinced us that TPT vs power is not a realistic way to combine the data; if we were to treat it as an inv power avg, this weights results toward better performance; this may not capture the diffrence between devices that have large and small variability; average in dB may give weight to the tails

CTTC: we are open on both options from the WF; regular power averaging may give nice results; also open to explore other statistics once we have the data

Intel: working within the WF, can we further specify the options?

CTTC: this is a post-processing step; keep possibility open

SPI: please clarify the options

Keysight: to confirm, there is no impact on data collection, this is just post-processing

Intel: yes

AT&T: it was mentioned that there was good harmonizatoin observed btw methods; are we going to take a set of data from each method and then just process it in all these ways to see which analysis methods result in something that can be observed to be common?

CTTC: we don’t have sufficient data to discard one of the two options

MMI: we should plan accordingly to collect valid data that can be post-processed in any way, thus allowing a more time efficient measurement campaign
WF recommendation: the group is OK with the WF Options 1 and 2; the group views this as a post-processing step
2.2
Working assumptions for the MU bound

<<Rapporteur’s note: no documents have been received on this topic; it is proposed to hold a brief open discussion with a view toward developing consensus on the next steps>>

Discussion:

Keysight: to clarify, the purpose is to set some limit as an intermediate; historically, we had set a TIS value as a place to start the discussion
CTTC: we are fine with this approach; not sure if we have a clear MU bound for each method

Keysight: can we agree whether it is single ended or double ended? +/- some number?

CTTC: if you are comparing two labs, then you need a single number

Keysight: we should try to avoid different companies assuming different values; let’s make sure we understand what we mean by the number we write down

SPI: it is hard to agree on what the final number is until we understand what the harmonization framework is; the final uncertainty bound for the framework could be different from the final performance measurement

Intel: suppose we have an MU bound defined, how does that impact?

SPI: the MU for specific test cases associated with the framework may be different
Bluetest: we used a specific value in the Rel-12 WI; we should not use a value that is less than that; perhaps we can set a minimum value as a starting point and then develop further

SPI: but that value was part of the ABCD procedures in the last WI; this is not necessarily equivalent

MMI: are we relying on MUSG to provide this value? Will we start our own investigation from scratch? We prefer to utilize the work done in MUSG; starting the MU investigation from scratch may not be in the scope of this WI
Keysight: the 2.3 dB value from TIS was backed by analysis of measurement campaigns; it is hard to imagine that the number would be smaller for MIMO; MUSG may not have all the answers; we could use some engineering judgement to pick a number and refine further

CTTC: this is just a working assumption for harmonization

SPI: CTIA limits were not developed based on measurement campaigns; the MU budget is defined by analysis of its components
Keysight: with MIMO this is complicated and may be beyond what we can do

MMI: we have the same understanding as Spirent; the SISO MU is based on test equipment uncertainty budget and not measurment campaign results, in the previous WI we simply adopted the MU from SISO to MIMO, and I hope we can do better this time
Intel: can we call for proposals for the next meeting?

MMI: suggest contributions on MU bounds; we also need to capture MUSG MU budget contribution
WF recommendation: call for papers on MU bounds and associated aspects
2.3
Definition of reference environment conditions

<<Rapporteur’s note: no documents have been received on this topic; it is proposed to hold a brief open discussion with a view toward developing consensus on the next steps>>

Discussion:

Bluetest: need some clarification; we use different terms not very clearly
CTTC: it would be good to clarify this once and for all

Bluetest: perhaps we can start with Clause 4 from 0518 and add orientations and/or stirring components
Intel: some companies have asked for additional orientatons for MPAC, for example, how to move forward?

MMI: suggest a call for contributions

Bluetest: it is better to take more data than less
MMI: on the RC side we should define whether we will use stepped or continuous mode; also number of SF per step and stirred positions
SPI: our concern is that CTIA is focused on harmonization for TM2 and not TM3; we should understand this before we ask CTIA for input on this

MMI: our understanding is that harmonization on TM3 is not in scope for CTIA, and it is not in scope for 3GPP harmonization in TM2; the CTIA effort is independent of 3GPP

BT: can we say that this is a combination of items discussed today?

MMI: more detail to guide new contributions would be useful

WF recommendation: call for papers on definition of orientations, stirring modes, SF per measurement point, number of rotations per orientation
3.
Harmonization measurement campaign
<<Rapporteur’s note: a draft document for this topic was circulated on the MIMO OTA reflector, but the authors requested that R4-150518 be used as a baseline for the discussion; the summary of the paper from RAN4 #74 is pasted below>>

	R4-150518
	Measurement Campaign for Studying Harmonization among MIMO OTA Test Methodologies

	Source:
	Bluetest, CTTC

	Type:
	Discussion

	Summary:
	The objective of this measurement campaign is to capture comparable data from the different MIMO OTA methodologies, whose procedures are described in Section 12 of TR37.977. The aim is to be able to draw conclusions based on this data on the ability to harmonize.

Bands: 1, 7, 13

Devices: handset, tablet

Methodologies: all approved methods per TR 37.977

It is proposed that the following should be fulfilled in order to claim harmonization:

1. For each device used in the measurement campaign (initially outlined in Section 3), achieve the same result within measurement uncertainty with each methodology, so that the same performance requirement can be obtained. Post processing of the data (for example by applying a mapping function) can be used to fulfil this requirement.

2. The aim is for 1. to hold true for all methodologies whose procedures are described in Section 12, but at least for two different methodologies.

If the above cannot be concluded for all methodologies from the data collected, the MIMO OTA group should review existing settings of e.g. the eNodeB and procedures, with the aim to understand if test setup parameters can be altered to aid harmonization. A new measurement campaign using such updated test setup parameters may follow.

Labs: RC-Bluetest, RC+CE-EMITE, MPAC-NTT Docomo, 2S-TBD

Timeline: 1 week per lab, spans end of April through July

Given the above schedule, the following overall timeline is proposed for this measurement campaign.
· By RAN4 #74bis: Finalize details of the measurement campaign and practicalities. Measurement campaign kick-off.

· By RAN4 #75: Analysis of results from the first lab for the RC, RC+CE and MPAC methodologies.

· By RAN4 #76: Analysis of results from the remaining labs. Final conclusions to be drawn.

· By RAN4 #76bis: If harmonization is not achieved for the first round of testing, use this meeting to suggest updated test procedures. Decision about a possible new measurement campaign.

· By RAN4 #77: Spare

If this approach is agreed by the MIMO OTA group, a detailed test plan should follow.


Discussion:
<<Rapporteur’s note: from the MIMO OTA reflector, we have the following comments:
China Mobile: recommend TDD B41 to be included in this campaign, because it TDD networks are widely used in China, Japan, US and it is important to make sure to investigate harmonization for TDD UEs; it is OK to only choose smartphones for B41; if time becomes a limiting factor, then AC MC should not test so many positions>>

Bluetest: a number of items needs to be defined for this measurement campaign; we are targeting starting this after the next official meeting; potential topics: objectives, devices, how do we conclude on harmonization, participating labs
CTTC: there has been some reflector discussion on which bands and device types

SPI: an overall comment is that 3 devices is very limited; we need to find a way to increase the statistical significance of the answer
CTTC: there was a proposal to decrease the number of test labs per method, which can increase the number of devices

SPI: # of test labs will only provide reproducibility information
MMI: agree with Spirent; we don’t just need different devices, we need different antenna design types (pattern diversity, polarization diversity, spatial diversity, etc.)

Bluetest: suggest we focus on real devices on the market; no reference antennas

CTTC: the WID mentions we should use commercial devices

SPI: but the definition should be based on commercial devices that will be in the market when the method is available

Intel: for performance requirements, commercial devices are used; but for harmonization what should we use?

Bluetest: our understanding is we should use commercial devices for the harmonization activity
MMI: agree we should use commercial devices, but we should validate harmonization across multiple antenna topologies

Orange: the WID mentions that commercial devices would be used; our understanding is that this applies to harmonization and requirements

TIM: prefer to consider different antenna topologies even in the harmonization

NTT Docomo: prefer commercial product should be used in the harmonization testing

Keysight: can we understand what is meant by alternatives?

MMI: this does not include adaptive antennas; suggest considering different antenna diversity techniques (pattern, polarization)
<< additional comment from MMI:
The TR37.977 clause 12 clearly defines which test methodology can and can’t be applied to AAS, this measurement campaign should refrain to use AAS since isn’t compatible will all consider valid test methodologies, however it should investigate different MIMO antenna topologies, such as spatial diversity, polarization diversity and pattern diversity.>>
SPI: our comment was not just related to round-robin devices; also related to final test specification  and its relation to devices available in mid-2016 since this is likely the earliest that RAN5 would complete their work based on the RAN4 WI schedule.
CTTC: when testing starts the devices used should be commercially available

WF recommendation: call for papers outlining devices to be used in the testing activity (this is necessary to kick off the measurement activity) as well as harmonization scope?
4.
UE requirements for the antenna test function
	R4-15xxxx
	UE requirements for the Antenna Test Function (ATF)

	Source:
	Keysight Technologies

	Type:
	Discussion

	Summary:
	Presents Impact of rms phase error on antenna correlation (Table 1); observation: “It can be seen that the impact of adding rms phase noise up to 15 degrees has very limited impact on the computed correlation and hence on throughput. The largest change was for 15 degrees rms error which decreased the correlation from 0.649 to 0.641. This analysis justifies a 5 degree step size for the RSARP monotonicity check.”

“… any RSARP fixed offset does not change the correlation and power properties (when p=q and m = n in Eq.(1)) between the spatial channels. Therefore a fixed offset in phase between the UE receivers has no impact on throughput performance. For that reason it is not necessary to specify an absolute accuracy for RSARP.”

Proposed RSAP requirement: +/- 6 dB over -60 to -80 dBm incident radiated power range; additional monotonicity requirement over a 1 dB interval

Proposed RSARP requirement: none over -60 to -80 dBm incident radiated power range; additional monotonicity requirement over a 5 deg interval


Discussion:
MMI: in the experiment, were the patterns measured with the first stage, or was this measured in the chamber?
Keysight: not sure if the ref antennas were theoretical or measured; will find out; the S4 patterns were measured

MMI: if you are using the DUT to measure the pattern, is there any mechanism to prevent the intentional change in the pattern result?

Keysight:  in our linearization procedure, the phase changes of the validation signal are not known to the device, and there isn’t a way to shift the result to gain an advantage

MMI: we need to continue this discussion offline

SPI: is it possible before the next meeting to see alternate chipset results with the ATF?

MMI: in terms of selecting devices for the measurement campaign; I am assuming that all devices will have to support the first stage of 2S; is this correct?

Keysight: Yes this is preferable

WF recommendation: offline discussion between Keysight and MMI; Keysight will look into the possibility of showing data with alternate chipsets
<<Rapporteur’s note: Keysight indicated that the draft CR and draft LS implement the conclusion of the discussion paper and did not need to be discussed during the conference call>>

	R4-15yyyy
	Draft CR to 36.978 Antenna Test Function: Addition of UE requirements for RSAP and RSARP

	Source:
	Keysight Technologies

	Type:
	Discussion

	Summary:
	Implements the UE requirements for ATF in TR 36.978


Discussion:
	R4-15zzzz
	Draft LS to RAN WG5 on requirements for the Antenna Test Function (ATF)

	Source:
	Keysight Technologies

	Type:
	Discussion

	Summary:
	


Discussion:
8.
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