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1.
Adhoc agenda
Date: February 10th, 2015
Time: 18:00 – 20:30
Participants: Intel Corporation, ATR, Vodafone, Microsoft Corporation, CATR, CTTC, Anite, Orange, Bluetest, Telecom Italia, Verizon, Motorola Mobility, Spirent, R&S, NTT Docomo, Satimo, Keysight, Sprint, AT&T, Blackberry, Nokia
	Agenda item
	Description
	Number of documents

	7.3
	Radiated requirements for the verification of multi-antenna reception performance of UEs
	Total = 17

	7.3.1
	General
	5

	7.3.2
	Figure of merit
	3

	7.3.3
	Scope
	1

	7.3.4
	Measurement uncertainty
	6

	
	Harmonization
	1

	
	Way Forward
	1


2.
[7.3.1] General
	R4-151026
	Reply LS to GCF LS (RP-141740) on GCF OTA Test Requirements

	Source:
	TSG RAN

	Type:
	LS in

	Summary:
	A timeline estimation as requested by GCF is provided

<< see table in the contribution >>

Note 1: In MIMO OTA WI [1], the possibility of introducing test points that are suitable for HSPA and developing the associated performance requirements and measurement uncertainty should be investigated. LTE MIMO OTA should be used as the priority for harmonization. Harmonization should be confirmed with HSPA if required.
3GPP RAN ask GCF OTA Task force to take above information into account and look forward to continue collaboration with GCF on OTA topics.

	Decision:
	Noted


Discussion: None
	R4-151027
	LS to CTIA on OTA Test Requirement Work Plan

	Source:
	TSG RAN

	Type:
	LS in

	Summary:
	A timeline estimation, where known, is below
<< see table in the contribution >>

Note 1: In MIMO OTA WI [1], the possibility of introducing test points that are suitable for HSPA and developing the associated performance requirements and measurement uncertainty should be investigated. LTE MIMO OTA should be used as the priority for harmonization. Harmonization should be confirmed with HSPA if required.

3GPP TSG RAN respectfully asks CTIA to keep the 3GPP RAN4 and RAN5 working groups informed about their progress in OTA test requirement development.

	Decision:
	Noted


Discussion: 
None
	R4-151040
	LS to 3GPP RAN4/RAN5 Regarding CTIA MIMO OTA Test Plan Development

	Source:
	CTIA

	Type:
	LS in

	Summary:
	In April, 2014, after three years of research, the network operators participating in the CTIA MIMO OTA Sub Group (MOSG) agreed to evaluate the OTA performance of MIMO-capable LTE devices according to the following three criteria:

1) The spatial multiplexing performance of LTE MIMO devices shall be evaluated using the Multi-Probe Anechoic Chamber (MPAC) test environment.

2) MIMO OTA tests executed in the MPAC test environment shall utilize a downlink emulating the SCME UMa channel model, and the downlink’s Signal to Interference Ratio (SIR) shall be controlled.

3) All LTE devices, whether they support MIMO or not, shall also be evaluated in terms of their OTA transmit diversity (TM2) performance in a UE noise-limited SCME UMa propagation environment. This test may be executed using the MPAC or the Reverberation Chamber + Channel Emulator (RC+CE) test environment.

Test plan releases:

V.1.0 – June 2015; Scope: criteria #1 & #2 above

V.1.1 – October 2015; Scope: criterion #3 above

	Decision:
	Noted


Discussion:
AT&T presented

MMI: from CTIA discussions, the TM2 measurements in MPAC would use SCMe model, and the RC model would use the long-delay spread model; this document indicates that all devices would use SCMe UMa; any change?

AT&T: this was a typo; inadvertantly dropped out the explicit reference to the long delay spread model; no difference from the decision made last year

KS: can you confirm that the 2S method is still being considered in the 1.1 release?

AT&T: the inclusion of 2S is potential for 1.1

KS: can you give a quick status on the technical aspects of issues that are still open?

AT&T: we let MPAC test zone size definition to be 0.8 lambda for the first release; potential improvement under discussion for 1.1; figure of merit for MPAC is ongoing and is similar to the discussion here; we found that throughput can vary over time depending on phase relationships; a potential workaround exists and is under testing; this issue may have impacted interlab testing that was used before in 3GPP

KS: is there a possibity of transmit signal validation?

MMI: would like to correct item #3 in the LS

<<MMI has provided the following suggested correction for item #3 in the LS:>>

3) All LTE devices, whether they support MIMO or not, shall also be evaluated in terms of their OTA transmit diversity (TM2) performance in a UE noise-limited as defined on [1]:

i. Transmit diversity tests which employ the RC+CE test methodology shall utilize the Long-Delay Spread High Correlation channel model described in 3GPP TS 37.977, Annex C, Table C.2-2.

ii. Transmit diversity tests which employ the AC-MC test methodology shall utilize the SCME UMa propagation environment defined in 3GPP TS 37.977, Clause 8.2, Table 8.2-2.

MMI [1] MOSG140421, “MIMO/Transmit Diversity OTA Project Plan”
	R4-150140
	TP to TS 37.144 on a skeleton for MIMO OTA requirements

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	Summary of changes:

1. Added TR 37.977 to Clause 2 (References)

2. Added reference to TR 37.977 in Clause 3.1 (Definitions)

3. Added a new Clause 8 (MIMO Average Receive Sensitivity)
4. Added a new Clause B.4 (MIMO Average Receive Sensitivity)

	Decision:
	Revise, keep changes 1 & 2


Discussion: 
Bluetest: It may be premature to define section titles as FoM is undecided.
CTTC: Agree with Bluetest, leave for another meeting

Nokia: Willing to implement these changes to the TR as long as the document can be submitted for approval to RAN Plenary in December.
Chair: Are Changes 1 & 2 acceptable? Agreed
	R4-151035
	Proposal for work plan for MIMO OTA

	Source:
	Vodafone

	Type:
	Approval

	Summary:
	The work item was approved in last RAN#66 meeting [1] with the following timeline

· By RAN #67: reach agreement on the figure of merit, finalize scope with respect to items such as HSPA and SNR control, and make initial progress on measurement uncertainty development

· By RAN #68: make progress on the harmonization framework among methodologies with a view toward agreement if harmonization is possible by end of RAN4 #76

· By RAN #69: complete test case definitions and measurement uncertainty budgets; start discussion on performance requirements and corresponding test tolerances

· By RAN #70: define performance requirements and corresponding test tolerances

Proposal 1: Although agreement is to get harmonized methods (in case no harmonization a selection) by end of RAN4#76, it is proposed to aim for completion by RAN4#75

Proposal 2: HSPA harmonization and requirement definition effort to be deferred to a later stage in a separate WI

Proposal 3: TM3 shall be considered for the purposes of harmonization. TM2 shall be introduced after harmonization process (with or without methods harmonized)

Proposal 4: SNR to be considered in a separate WI subsequent to this ongoing WI as part of enhancements for the specified method(s) within the on-going WI

Proposal 5: final FoM definition is left for decision after harmonization or not is cleared. It is acceptable to make use of an interim figure of merit for the purposes of harmonization, but without preventing more developed FoMs are defined towards final test definition

Proposal 6: we propose to defer work on MU until decision is made with regards to which methods are harmonized or not. This will save time and get the group focused on harmonization effort, and will avoid wasting time in potential method(s) not finally considered in this on-going WI

Proposal 7: work on performance requirements and test tolerances is started no earlier than RAN4#76b
Proposal 8: above work plan is agreed in this meeting

	Decision:
	Return To


Discussion:
Motorola: The document indicates that harmonization has a high priority;  however, without FoM and MU definitions harmonization effort can’t be started.
R&S: Proposal 6 (MU) should not be delayed because of the work involved

Vodafone: The MU indicated in the timetable is final MU work, harmonization should be handled as soon as possible

Spirent: The bound of MU should be defined in order to harmonize

Orange: We share the view of this document’s focus and feel that harmonization is crucial, HSPA should be delayed to a separate WI.

Bluetest: Proposal 1-May need more time to study harmonization, Proposal 3: Prefer to include TM2 to start 

Anite: FoM is important for the harmonization process

Motorola: TM2 is not included in the proposal

Bluetest: Proposal 3 calls for TM3 and BT would like to see TM2 introduced

VF: Initial focus should be on TM3, agree that FoM is needed for harmonization, the main point is can we set clear deadlines for harmonization. Can we get agreement on these deadlines?

Motorola: We would need to go back to RAN Plenary to get approval for TM2

CTTC: The WI description includes a reference to TM2, should incorporate the work of CTIA
Spirent: Regardless of what’s inplied in the WID, TM2 was not included in the WI, so we have not proven ABCD for TM2 using any method. We would have to go back and repeat quite a bit of work.

Telecom Italia: Agree with Spirent, focus on TM3

Motorola: There is no reference to TM2, the WI states “shall” TM3
<<MMI has provided the following clarification:>>
the WID does have reference to “Operation in single spatial layer modes may be considered.”, however this text does not mean splictly TM2, it can be understood as TM3 rank 1 as well
VF: We should come back to this again towards the end of the week.


<< Visualization of the proposed work plan from the paper:>>
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3.
[7.3.2] Figure of merit
	R4-151018
	LS to 3GPP TSG RAN WG4 – MIMO OTA Harmonization process

	Source:
	COST IC1004 TWGO

	Type:
	LS in

	Summary:
	some companies require a clear definition of the objectives in the harmonization process. Therefore adding the following text in the WID objectives is proposed: 

“A single performance requirement shall be assigned to each test point within a test case. For example, the FoM of downlink power level (RS EPRE) necessary to achieve multiple defined throughput thresholds (a defined percentage, e.g. 70%, 90%, 95%, etc) will have an associated single performance requirement for each defined throughput threshold. “
…

COST IC1004 understands that any harmonization process among different test methodologies requires fundamental definitions, such as:

a.
Definition of common Figure of Merit (FoM);

b.
Understanding of each test methodology’s Measurement Uncertainty (MU);

c.
Single performance requirement.

	Decision:
	Noted


Discussion:
CTTC: We prefer the FoM that VF proposed. The text goes beyond what’s included in the VF proposal.
Anite: Agree with Motorola and COST

Telecom Italia: Support this LS

(MMI) Motorola agreed with COST LS, mainly in the prioritization of fundamental definitions, we don’t believe that a susscessfull harmonization process can take place, before the determination of FoM and MU.

	R4-150415
	Comparison test result between anechoic chamber and reverberation chamber for the MIMO OTA testing

	Source:
	NTT DOCOMO, INC.

	Type:
	Discussion

	Summary:
	Tests performed using the single cluster model with Urban Micro (UMi) in the anechoic chamber testing, and the 3D uniform distribution with exponential decay (total delay spread of 80 nsec) in the reverberation chamber testing, respectively
<<Testing parameters provided in Table 1>>

the comparison of LTE MIMO OTA throughput for band 1 in reverberation chamber (RC) and anechoic chamber (AC). Red line means threshold of 90% throughput
<<Example with Sample C (vertical lines were added separately):>>
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According to the testing results, we can say that the LTE MIMO OTA test result doesn’t depend on the MIMO OTA methodologies as long as the testing conditions are appropriately applied. Considering the test uncertainty, it is obvious that the two prospective MIMO OTA testing based on anechoic chamber methodology and reverberation chamber methodology can co-exist as the final MIMO OTA solutions.
Based on the testing results, we confirmed that the two MIMO OTA methodologies have a good agreement in the throughput curves as long as the testing conditions are appropriately applied. The difference between reverberation chamber and anechoic chamber is less than 1.5 dB at throughput of 90%. Considering the test uncertainty, it is comprisable level. We will provide the investigation of test uncertainty stemmed from the test condition of measurement in the near future. 
It can be concluded that the two MIMO OTA methodologies based on an anechoic chamber and a reverberation chamber can co-exist as the final MIMO OTA solutions. And it is sufficient to define the 90% throughput as a threshold of requirement.

	Decision:
	Noted


Discussion:
Rapporteur (Intel): Focus on FOM in the first presentation.
CTTC: What averaging procedure was used? (e.g. regular or inverse?)
DoCoMo: Regular
	R4-150143
	A figure of merit proposal for MIMO OTA

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	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

	Decision:
	Noted


Discussion:
Bluetest: Proposal 1 is very applicable to the AC but not the RC. The RC really doesn’t analyze the individual states, prefer to use the average throughput for RC.

Motorola: In Figure 1 there is a comment about some measurements where the UE didn’t reach maximum theoretical  throughput, isn’t this an artifact of the test environment itself?

Keysight: Does the proposal cause you to do anything different? If anything in the FoM proposal will alter what we do, we need to know now.

Chair: Most is post processing with the exception of throughput per stirring state

Keysight: Does this mean the FoM must be decided before the harmonization begins?

Chair: Yes, we would capture all until work is completed.

Telecom Italia; Prefer a higher outage throughput

CTTC: We can keep the two options

Microsoft: In proposal 3 we share same view as Intel, use of 70% outage
DoCoMo: Proposal 3 prefer higher threshold

	R4-150144
	CR to TR 37.977 on the figure of merit definition for MIMO OTA

	Source:
	Intel Corporation

	Type:
	CR to 37.977

	Summary:
	

	Decision:
	Withdrawn


4.
[7.3.3] Scope

	R4-150145
	A signal to interference ratio control proposal for MIMO OTA

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	Proposal 1: Consider including into the scope of the MIMO OTA WI a testing condition where the signal to interference ratio is controlled
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	Decision:
	Noted


Discussion:
Keysight: In principle, we should consider testing with and without noise, we should follow up on this, its an anchor for the harmonization process and it would possibly align with CTIA.
CTTC: Perhaps this should be grouped with TM2 as part of CTIA harmoniozation
5.
[7.3.4] Measurement uncertainty

	R4-150032
	Some Validation and Comparison Testing Results of Multi-Probe Anechoic Chamber MIMO-OTA Approach

	Source:
	CATR

	Type:
	Discussion

	Summary:
	The whole comparison is divided into 3 steps. In the 1st step, the comparison testing is performed in CATR lab, using different channel emulators. In the 2nd step, the comparison is performed between CATR lab and ETS lab, using different chamber build by the same vendor. Finally in the 3rd step, the comparison is performed between CATR lab and ABP lab, using different chamber build by different vendors and different testing software. All the measurement follows CCSA MIMO-OTA standard draft, where the bandwidth is 20MHz, and the maximum downlink throughput is about 59.141Mbps and 29.512Mbps respectively for FDD LTE and TD-LTE. UMi channel model is chosen for all the comparison testing, since the input phase issue of the Uma channel model has not been totally solved yet.
Even when we use different channel emulator, different chamber from different vendors, different testing software, and have different engineer to perform the test, the maximum gap between the results from different labs is around 1dB. In most case, this gap is smaller than 1dB.
CATR studies the 2D circular validation. We calculated the theoretical spatial correlation validation results of SCME UMi and UMa channel models [2] with the circular validation point arrangement, as well as the simulated correlation results using the probe transmit weight provided by the channel emulator [3]. We also performed actual 2D circular validation measurements. The measurement results for Umi and Uma models are shown in Fig. 5 and Fig. 6, where the radius of the validation circle is 0.3 wavelength, and 8 probes are used in the chamber.
This contribution also shows some analysis and measurement results with 2D circular spatial correlation validation. We propose to use 2D circular spatial correlation validation to replace the traditional 1D linear validation method. It may choose the validation radius according to the required size of the test zone, and regulate the maximum gap between the theoretical and measured correlation curves. Further study is suggested on the related issues such as the deviation limit.

	Decision:
	Noted


Discussion:
CTTC: The maximum dimension of the test zone wa 0.6 lambda, correct?

Bluetest: If you were to study MU and spatial correlation, should look at 3D

CATR: 3D validation is not necessary, current channel models are 2D

Bluetest: They could be extended to 3D

DoCoMo: You show agreement of 1 dB

Microsoft: The multiprobe should be noted as most stable as devices become more complex


<< illustration of the 2D spatial correlation verification procedure >>
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	R4-150990
	Root Mean Square Delay Spread

	Source:
	CTTC

	Type:
	CR to 37.977

	Summary:
	Proposed change to Clause 6.3.2.2.1 of TR 37.997

A calibration of the reverberation chamber loading to set the proper chamber impulse response with a specific chamber RMS delay spread is needed. For use with the channel emulator, the chamber inherent (RC) RMS delay spread has to be brought to a minimum value so that the convolved RC+CE channel model validation requirements are fulfilled.

Removal of the indication that RMS DS may need to be higher than 55ns for Reverberation Chamber-based MIMO OTA test methodologies. All other requirements left unaltered.

Inconsistency with the current requirements to match isotropic_SCME channel models Power Delay Profiles with RC+CE test methodology

	Decision:
	Noted


Discussion:

Motorola: On “consequence if not approved”, there is a nomenclature error, the TR 37.977 can’t be used as a reference for isotropic-SCME, the channel model nomemclatue must adhere with the TR.
Spirent: With this change it’s not clear how dfferent chambers would behave, I believe it needs more technical input to show that removing this technical requirement is valid

Bluetest: I understand your concern, but we need to make this correction, we need to have this changed to fulfill the needs of validation

Chair: There’s a request for technical review. Is it reasonable for this to be coupled with tolerances of the validation method?

CTTC: Yes, delay spread need not be 55 ns

Spirent: If we want to change delay spread this can be done, we need to ensure a Rayleigh distribution. This is a TR that is meant for information and there is no hard requirement for 55 ns as it is shown as an example to address the concern that is raised in the TR.
Bluetest: We wanted to introduce this change because we think the current text is unclear. OK with delaying this until they present the uncertainty elements later in this WI.
<<Note: it was recommended by the group to consider this change together with the potential test tolerances associated with the methodology’s verification procedures>>
	R4-150514
	UE requirements for the Antenna Test Function (ATF)

	Source:
	Keysight Technologies

	Type: 
	Discussion

	Summary:
	As part of the first stage of the two-stage method, the RSAP and RSARP results are checked against known radiated signals in the anechoic chamber. Power checks can be made in steps from -60 dBm to -80 dBm and in steps from -180 degrees to +180 degrees at -60 dBm, -70 dBm and -80 dBm. The requirements for linearity will be defined in future RAN4 work on measurement uncertainty, however, it is sufficient fo the purposes of defining UE requirements that the RSAP and RSARP results are monotonic over the operating power range of -60 dBm to -80 dBm and for the step sizes given below.
From this understanding of the two-stage measurement method it can be seen that the only essential requirements that follow for the RSAP and RSARP measurements is that they are monotonic and maintain their accuracy for the duration of the test process. Consistency between RSAP and RSARP measurements at the pattern measurement stage can be compared with repeated measurements at the end of the throughput measurement to ensure no significant drift has occurred.
The residual error in RSAP and RSARP after validation/linearization/calibration will be used in the derivation of the overall two-stage measurement uncertainty as part of future work in RAN4.
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: +/- 10 deg over -60 to -80 dBm incident radiated power range; additional monotonicity requirement over a 5 deg interval

	Decision:
	Noted


Discussion:
Spirent: Concerning the range for RSAP, because this is an OTA meansurement, an artifact of that is the need to find the peak of the pattern, we should reconsider how to specify this range to maximize the dynamic range. The RSARP requirement of 5 degrees, it would be appropriate to see whether this is the correct value or possibly smaller.
Motorola: How is RSAP and RSARP in the UE checked against the chamber, what would stop the pattern from being altered?

Keysight: The differnce in phase is established by the test system, there is no unknown as such. The dynamic range is based on the peak of the pattern, we already have knowledge of the peak of the pattern. We do not have any specific results to justify the 5 degrees number. It would be possible to do some analysis to see if a value other than 5 degrees is needed. That will become one of the drivers for the overall measurement uncertainty.

Motorola: Its my understanding that the UE reports the phase relationship of the antennas, where does the phase calibration come from? The concern is that the phase could be altered by the UE itself.
Spirent: With the absolute signal level approach, it requires the measurement of the antenna pattern twice. Consider a total dynamic range and a useful dynamic range so you don’t have to know you’re at the peak. As far as 5 degrees, this could be a starting point in brackets.

Chair: Clarify phase measurement concept, potential changes to phase or dynamic range. Can this be handled offline prior to the meeting tomorrow. If agreement can be reached on this item, LS can be sent.
Orange: Meeting is on Thursday.

Spirent: MIMO OTA has been moved to just after coffee break on Thursday, may move again.

	R4-150515
	Draft CR to 36.978 Antenna Test Function: Addition of UE requirements for RSAP and RSARP

	Source:
	Keysight Technologies

	Type:
	Discussion

	Summary:
	Implements the proposal from R4-150514 in TR 36.978

	Decision:
	Noted


Discussion:

	R4-150516
	Draft LS to RAN WG5 on requirements for the Antenna Test Function (ATF)

	Source:
	Keysight Technologies

	Type:
	LS out

	Summary:
	As part of the work on the two-stage test method uncertainties it is necessary to specify the upper bound performance of the two new UE measurements of the ATF being Reference Signal Antenna Power (RSAP) and Reference Signal Antenna relative Phase (RSARP).

RAN WG4 has considered this aspect of the ATF and has developed UE performance requirements for RSAP and RSARP, currently defined in TR 36.978. It is understood this TR is a holding place for the ATF definition until such time as RAN WG5 specifies MIMO OTA conformance tests at which time it is expected that the contents of 36.978 will be moved to TS 36.509.
For RSAP, which is similar to RSRP but in easier static conditions, the RSRP limit of +/- 6 dB is chosen so as not to put any new design requirements on the UE. For RSARP, for which there is no equivalent measurement, a figure of +/- 10 degrees is used which is an order of magnitude larger than the performance of known RSARP implementations.
RAN WG4 kindly asks RAN WG5 to document the UE requirements for the ATF in a new section in 36.978 pending future specification in 36.509 once MIMO OTA test cases are drafted in a future RAN WG5 WI. A draft CR to consider for this purpose is provided in [1].

	Decision:
	Return to


Discussion:

	R4-150146
	LS to CTIA MUSG on measurement uncertainty development for MIMO OTA

	Source:
	Intel Corporation

	Type:
	LS out

	Summary:
	RAN4 respectfully asks CTIA MUSG to share their technical feedback on the topic of measurement uncertainty budget development for MIMO OTA.

	Decision:
	Endorsed for approval


Discussion:
None

6.
Harmonization

	R4-150415
	Comparison test result between anechoic chamber and reverberation chamber for the MIMO OTA testing

	Source:
	NTT DOCOMO, INC.

	Type:
	Discussion

	Summary:
	Continue discussion focused on the harmonization aspects

	Decision:
	Noted


Discussion:
Bluetest: This should also be added to other NTT DoCoMo papers which show similar results. What channel was used? Did you use Single-Cluster UMi or full SCME UMi? 
DoCoMo: Full SCME UMi
<<NTT Docomo has provided the following update regarding the channel model that was used:>>

Regarding our paper R4-150415, I confirmed our engineer about channel model of AC. 

Then, the angular spread is 35 degree at the measurement. So, Table 1 is just my typo.

Actually, we use channel model provided by CE vendor.
Motorola: ENode B settings came from TR but not the channel emulator, why does the channel emulator differ? This reaches the same conclusion as the previous paper (R4-66AH-0008)which showed 38 devices within 1 dB. The AS adopted in the previous work as well in this one is 70degrees instead 35degrees. Do you believe that adopting the channel model defined in the TR 37977, will you still find that AC-MC is not sensitive to the channel model?
R&S: For better comparison in MPAC and RC, use both landscape and portrait (24 positions)

CTTC: Encouraging from a harmonization perspective

CATR: Share concern regarding channel model, should strictly follow the SCME channel model

Anite: DoCoMo says that the channel is SCME UMi, but the channel has been modified. Shows 70 degree AS which is clearly a modification.
CTTL: The TR includes a modified version of SCME and specifies 9 dB XPR.
Spirent: What’s the issue? This is clearly stated in TR 37.977 in the channel model definition.
Motorola: What is DoCoMo’s understanding of using the channel model in the TR?

Chair: This shows that different companies have opinoins on how to achieve harmonization. One option is to use all previously-agreed channel models. The other option is to modify the channel model to achieve a Figure of Merit. Is this correct or are options that may have been missed?

Motorola: Changing the channel model at this point would be about the same as adding TM2 in the WID, it will require a WID change in RAN plenary.
Bluetest: Need to clarify the channel that was used in the NTT DoCoMo paper. If there are options to harmonize between methods, we should explore this. We should consider making changes to the channel models.

Spirent: Agree that being open is good, however, the TR clearly defines the channel and other attributes. This doesn’t mean minor changes can’t be made but this is a secondary effort beyond this WI description. The WID is clear for methods and parameters.

CTTC: We agree that we should consider exploring options for channel model changes.

Telecom Italia: Prefer to use the channel models included in the TR

Orange: Should explore options which may enable harmonization

VF: Agree with Telecom Italia, we spent a lot of time defining the WI and the models, we shouldn’t consider changing.

Motorola: TR 37977 clause 12 has a definition for the channel model for each test methodology.

Chair: Did my description capture all views, or is there a third view? When we draft a way forward and if we don’t have agreement, how will we reach agreement. Should this be handled via offline discussions of operators?
Motorola: Why are we considering to change the WID before we start the harmonization effort?
CTTC: We aren’t looking to change the WID, both options fit within the WID

Motorola: The WID  is tied to TR 37.977 clause 12 

Bluetest: There are contributions showing that there are methods that could be used to harmonize

CTTC: The WID talks about the specific reference channel models to be used shall be “based on” SCME

Chair: What is a good way to facilitate a way-forward? If these two options describe the current situation, what do we do next?

Spirent: The harmonization framework was not designed to guarantee harmonization. The test points, the set of UE assumptions and the set of test conditions would be reviewed as part of the framework. Tweaking parameters was not part of the harmonization discussion.

Bluetest: How can we approach the harmonization effort?

Anite: The scope of the work item calls for harmonization against common requirements (common baseline). The channel models are well defined and opening up the discussion will cause a long delay.

Motorola: Agree with Spirent, we cannot begin changing channel models before beginning the harmonization work. There could be tweaks made to MPAC that will preclude ability to identify poor performing UEs  the proposal  to change channel model will exclude AAS from MPAC.
Chair: For the purpose of a way-forward, we need to determine how to handle this.
	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.

	Decision:
	Noted


Discussion:
Anite: There have been several round robin tests in 3GPP and CTIA, these proposed tests would be run based on new assumptions. The output of this measuremement campaign may be the same as previous. What will be achieved?
Bluetest: This measurement campaign will use different settings we are looking for harmonization between the various methodologies utilizing these channel models.

Chair: Given that we’ve discussed a high level approach, how will the lack of an earlier decision impact this proposal?

CTTC: The agreements reached at this meeting would be considered within the framework of the harmonization effort.

Motorola: Clause 6 calls for use of an MPAC system that doesn’t follow Section 12 of the TR. Not clear in clause 5 if this group is going to use the agreed FOM.
Bluetest: The NTT DoCoMo measurement campaign uses a commercial setup, are you saying it cannot use the defined settings? The FoM should be defined based on the different options.
Spirent; The prerequisite is that channel model data must be shown. Also must include the solution providers for MPAC. This proposal uses solution provider for RC not MPAC

R&S: Supporting a new measurement campaign and not reusing any previous 3GPP or CTIA data.

Bluetest: We are open to other labs participating, and we need feedback on this proposal along with our harmonization proposal. 

Chair: Discuss intial views and take the rest of the discussion offline. I’ve put together a structure in the form of bullet points. If this looks like a structure that will work, let’s use it as a baseline.

7.
Way Forward

	R4-150142
	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:
Intel: Would like to suggest we utilize a similar structure of WF documents that was used in the Rel-12 WI: capture a set of agreements from this meeting and also capture an agenda/call for papers for the upcoming meeting
Discussion:
Keysight: Good starting point.

Spirent: Some of the comments may come after the initial draft, we may need to prioritize. For example, we’ve seen a lot of discussion concerning TM2. Need to keep this at a high level.
Chair: So would it be acceptable that I draft a document, send it to the reflector, and obtain input.
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