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	Agenda item
	Description
	Number of documents

	7.3
	Radiated requirements for the verification of multi-antenna reception performance of UEs
	Total = 15

	7.3.1
	General
	5

	7.3.2
	Scope
	0

	7.3.3
	Harmonization
	5

	7.3.4
	Measurement uncertainty
	4

	7.3.5
	Test case definitions
	0

	7.3.6
	Performance requirements and test tolerances
	0

	
	Way Forward
	1


2.
[7.3.1] General
	R4-152157
	MIMO OTA offline teleconference #01 notes

	Source:
	Intel Corporation

	Type:
	Approval

	Summary:
	2.1
Working assumptions for the FoM
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

WF recommendation: call for papers on MU bounds and associated aspects

2.3
Definition of reference environment conditions

WF recommendation: call for papers on definition of orientations, stirring modes, SF per measurement point, number of rotations per orientation

3.
Harmonization measurement campaign

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

WF recommendation: offline discussion between Keysight and MMI; Keysight will look into the possibility of showing data with alternate chipsets

	Decision:
	Endorsed for approval


Discussion: 
SPI: what other comments were received?

Intel: comments received from Keysight, Spirent, MMI
	R4-152301
	LS to 3GPP RAN4 Regarding CTIA MIMO OTA Test Plan Development

	Source:
	CTIA MOSG

	Type:
	LS in

	Summary:
	Multi-Probe Anechoic Chamber (MPAC) Progress Update

Transmit Diversity (TM2) Progress Update

Actions: none

	Decision:
	Noted


Discussion: 
SPI: request to update source to CTIA MOSG
	R4-151901
	TDD eNodeB emulator settings for MIMO OTA test

	Source:
	CMCC, CATR, Bluetest

	Type:
	Approval

	Summary:
	It would be helpful for the UE venders and certification groups if the eNodeB emulator settings in 3GPP and CCSA could be aligned. Based on the above considerations, we recommend the eNodeB emulator settings below to be adopted in TR37.977 and used in harmonization measurement campaign.

	Decision:
	Noted


Discussion: 

CTTC: we support

SPI: no objection to the proposal; curious regarding the reasoning for the RMC, given that the MCS index is different from what was used for FDD
CMCC: link was not stable with prior config; the change enables easier testing

SPI: before the RMC was challenging; we had a low TBS for FDD; the question was regarding on why we settled on an even lower value for TBS for TDD

R&S: curious if the MPAC solution had a problem with the prev RMC setting
	R4-151902
	Change of TDD eNodeB emulator settings for MIMO OTA test

	Source:
	CMCC, CATR, Bluetest

	Type:
	CR (Approval)

	Summary:
	Reason for change:
The original TDD eNodeB emulator settings are not suitable for keeping connection between eNodeB and DUT which makes MIMO OTA test very difficult to be carried out.

Summary of change:
Changed TDD eNodeB emulator settings to make the test easy to be carried out.

Consequences if not approved:
TDD MIMO OTA test will still be difficult to be carried out.

	Decision:
	Endorsed for approval


Discussion: 
	R4-152204
	Addition of the ATF to the two-stage method description

	Source:
	Keysight Technologies UK Ltd

	Type:
	CR (Approval)

	Summary:
	Reason for change:
37.977 needs to be updated to take account of the defintion of the antenna test function (ATF) approved in TR 36.978. Additional details are also provided of the ATF calibration, validation and linearization procedures for the two-stage method.

Summary of change:
Addition of reference to 36.978, various editorial corrections, addition of new subclause 6.3..3.2 for calibration procedures and the inclusion of these in the two-stage test procedure in 12.3..6.

Consequences if not approved:
The two-stage test method will not be sufficiently specified.

	Decision:
	Revised in R4-152463


Discussion: 
MMI: would like to clarify that we are in the process to answer some questions with a testing activity
KS: there was a question of the radiated second stage to handle co-polarized antennas; this is one test scenario we are testing (a device to test is being shipped to our lab); we don’t see this impacting the description of the method proposed in this CR

MMI: not opposed to this CR; but we do have questions which we are resolving with a testing activity; another potential issue is associated with the initial positioning of the device

SPI: (1) in Clause 6 in first para, the radiated case mentions utilizing the vert and horz polarizations of the measurement antenna; this may be implementation-specific; can this be generalized? (2) not sure if the revision marking is completely based on 12.1.0; we may need to clean up the CR
KS: can check the baseline; regarding the polarization generalization, need to discuss offline

Chair: are there any other comments to address?

3.
[7.3.2] Scope
No documents
Chair: we had an action item to poll operators for input on SNR control; can we consider no input to mean that this is a lower priority activity?

VOD: what is the decision we capture?

Sprint: does this mean we end up with a TIS test in TM3 without SNR control?

KS: there is some difference btw TIS and TM3 sensitivity; this group has taken the approach without SNR control; since no operators have spoken in favour today, then that is the position

Sprint: why don’t we just do TRP and TRS?

VOD: let’s put aside discussions about the motivation for the WI; since there is no strong motivation to include SNR, the recommendation is to move forward per work plan

Sprint: not questioning the motivation; the question is without SNR control, is there need for this work? We are in favour of SNR control

MMI: The WF agreed in RAN4 #74 defined on SNR control that “Reach decision during RAN4 #74bis”?

Chair: yes, this was part of the WF

KS: could we postpone this decision until Thursday?

VOD: only heard support from Sprint

SPI: also AT&T supports this

CTTC: not against one decision or the other; we have limited time for the harmonization effort; we did leave aside UMTS and TM2, perhaps we can address after

MMI: in the WI, TM2 is not a priority; it might be done after harmonization; we suggest making a decision in this meeting if we include SNR control or not is well known that once the measurement campaign is completed isn’t possible to add interferer signal during the post-processing.
Sprint: not comfortable with this being lower priority
4.
[7.3.3] Harmonization
	R4-151400
	Evaluation of MIMO OTA MU caused by UE positioning in anechoic chamber

	Source:
	NTT DOCOMO INC.

	Type:
	Discussion

	Summary:
	Observation

1. AC results are fluctuated from 1 or 2.5 dB by UE positioning. 

2. Amount of fluctuation differ from UE to UE.


Sample 1 is 2.5 dB maximum, sample 2 is 1.5 dB maximum.

3. In sample 1, the throughput curve of position C differs from the other position.

4. In sample 2, the throughput curves of position A and C or B and D are almost same.

5. Considering the commercial use, measuring all of position is not useful because of measuring time. 

It is sufficient to select one position or two positions if MU is set to 2.5 dB
In this section, random uncertainty of the measurement system is evaluated. It is measured in the same situation, which means no changing calibration and any other parameter. Sample 1 is used in this measurement, and UE position is Position C. It is measured 5 times, which are shown in Fig. 5.  The results show that random uncertainty is less than 0.5 dB in this system.
Proposal 1

UE positions should be limited in AC measurement considering the commercial use case


Option 1: One position is defined.


Option 2: Two positions are defined (e.g. position A and B or position C and D). 

Proposal 2
MU should be estimated more than 2.5 dB in harmonization process. 

	Decision:
	Noted


Discussion:
MMI: glad to see that these measurements indicated discrimination in OTA performance vs. device orientation; disagree with the conclusion that this difference is due to MU; prior work has demonstrated that MEG, BPR, ECC change as a function of UE orientation in a non-iso channel model
R&S: agree with MMI; suggest using at least 2 positions

CTTC: in CTIA there was a contribution for TM2 that showed a 9 dB variation in different positions; but the number of positions was larger; it would be interesting if we can analyze a similar approach; if the MPAC uses several positions, then we can get a better picture

MMI: As demonstrated on CTIA contribution MOSG140414; which also performs four devices orientations including the flat position, there was a large difference in performance; the peformance change is related to the device perception in MEG, BPR, and ECC in the spatial channel model
SPI: this paper provides valuable information about picking a limited number of device positions representative of use cases as opposed to arbitrary cuts; the device positions should be based on typical usage modes; results should represent field

Chair: can we poll operators and OEMs to select positions? Let’s do this when we discuss the harmonization test plan proposal

MMI: the document mentioned two samples? Are these the same model? Which data belongs to which sample?

DCM: two samples are two different devices (two phones)
	R4-151401
	Evaluation of MIMO OTA fluctuation caused by UE rotation number in anechoic chamber

	Source:
	NTT DOCOMO INC.

	Type:
	Discussion

	Summary:
	Proposal 1
The MIMO OTA results are effective in the rotation number of more than 4.
Proposal 2

Uncertainty of rotation number should be estimated at least 0.5 dB.

	Decision:
	Noted


Discussion:
MMI: (1) there is a comment that there are 20,000 SF per angle; we expect 20,000 SF per dl power step; (2) on figure 2, there are 2 devices but three curves; if the data was taken with 2 different devices, not seeing discrimination which device is which
DCM: Figure 2 is the same figure as the last meeting; it is an example

MMI: correction: this contribution is based on 1 device, withdraw question 2

R&S: can we conclude on anything based on 1 UE that was investigated?
CTTC: in CTIA for the TM2 study the results were quite similar for the positions that were used here; there were other positions that were used that indicated larger differences as a function of rotation

MMI: agree with R&S; there are indications that if we lower the resolution of measurements, some performance aspects can be missed; we should use the existing resolution we have today; we can discuss potential simplifications in the future; otherwise we can miss nulls in patterns or lower correlation values

DCM: what is the sufficient numer to validate such fluctuations?

MMI: what we have in the TR is sufficient (30 deg resolution in phi; 12 measurements in 2D MIMO)

DCM: how many UE samples?

MMI: if we try to reduce the resolution of measurement based on 1 UE, that is difficult; when we finish harmonization, we can explore if the simplification is possible; we want to make sure we test this against multiple antenna topologies; if we collect 30 deg increment in this measurement campaign, we would have enough data to potentially reduce the resolution in post-processing
	R4-152160
	MIMO OTA figure of merit: a working assumption proposal

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	Observation 1: To streamline the analysis of the harmonization testing campaign, it is recommended to appoint a single company to collect the raw data from the participating lab(s) and to execute the analysis described in this paper

Observation 2: To safeguard potentially sensitive details associated with the participating testing methodologies, it is recommended to agree on a data handling procedure that achieves an adequate comfort level among all participating lab(s)

Observation 3: To streamline the analysis, it is recommended to agree on the data format for each methodology participating in the harmonization

	Decision:
	Noted


Discussion:
CTTC: for RC+CE and RC what makes sense is the final avg tpt; we are not against extracting outage figures, but the final comparison should be done with the final avg values; concerned that having a single company may risk the timeline

R&S: need to correct to include two-stage; it would be nice if we had two companies that independently looked at analysis

MMI: please clarify “For outage points when the throughput threshold is not achieved, record the maximum power available or that point”
Intel: should be “maximum power for that TPT curve”

KS: we are concerned with this, because the power level is arbitrary; it could be +1 dB or +20 dB; that number does not mean anything relative to the performance; we can’t write down nothing, then the number we write down should have some relationship to the maximum TPT measured

MMI: on the data handling, it would be useful if the data were collected in the same format, then the raw data should be shared with RAN4; any company can post-process

SPI: we have two options if you don’t achieve max tpt; if the UE performance flatlines at below 100%, then it is possible to record a power level that is representative across all chambers; in other cases, where the flatline is never achieved, then this would be arbitrary as indicated by Keysight; we should be careful about which case

Chair: can we handle this via drafting a proposal for test plan or WF? Also let’s decide on how to handle analysis
	R4-152161
	On MIMO OTA harmonization aspects

	Source:
	Intel Corporation

	Type:
	Discussion

	Summary:
	Observation 1:  A usage scenario can be defined as the combination of channel model + DUT positioning + measurement procedure; it appears that RC, RC+CE, and MPAC define different usage scenarios

Observation 2: Within the applicability constraints associated with the Two-Stage method (Clause 12 in [37.977]), it is expected that the Two-Stage method should be able to align with each of the other usage scenarios; verification of this observation has not yet been fully addressed, however

Observation 3: The key difference between the reverb usage scenarios (i.e. isotropic channel models) and MPAC (spatial channel models) is the degree of performance detail reflected in the FoM; alignment across these methods is not likely, given the understanding of the initial assumptions described in this paper

	Decision:
	Noted


Discussion:
MMI: it was mentioned that RC could be stepped or continous; our understanding is that continous mode wouldn’t be adequate; stepped stirred mode is the preferred mode for the harmonization process
BT: (1) on the usage scenario, don’t see how the measrement procedure is part of the usage scenario; suggest ch model + DUT positioning relative to a phantom; orientation vs. channel model is more of a test mode; on obs.3 how can you conclude unlikely harmonization without any data?

KS: on obs.3 it would be fair to say that without data, we can’t say for certain

CTTC: we have to go through the harmnization effort; we already agreed on working assumption; in the WF we are asking specifically for some parameters; introducing new terms such as usage scenarios can create confusion; regarding continuous stirring in RC, we have consistently shown that the results between step-wise and continuous are matched

R&S: there are a lot of variables here; want to make sure that once we go ahead with the testing activity that we match channel model and positioning which would impact two-stage
	R4-151976
	MIMO OTA Harmonization testing campaign

	Source:
	Bluetest, CTTC, Keysight

	Type:
	Approval

	Summary:
	Bands:
· LTE FDD Band 1

· LTE FDD Band 20

· LTE FDD Band 7

· LTE TDD Band 41

· LTE FDD Band 3

Devices (all tested in FS):

1. Tablet Samsung Galaxy Tab SGH-T779 operating in LTE FDD Band 1

2. Smartphone Sony Xperia E3 D2202 operating in LTE FDD Band 20

3. Smartphone Microsoft Lumia 640 operating in LTE FDD Band 7

4. Smartphone Huawei 201HW operating in LTE TDD Band 41

5. Notebook Panasonic Toughpad FZ-G1 operating in LTE FDD Band 3

MPAC & Two-Stage DUT positions:

1. Portrait - (0°, 0°, roll)

2. Portrait tilt down - (0°, -45°, roll)
3. Portrait tilt up - (0°, 45°, roll)
4. Face up - (0°, 90°, roll)
5. Face down - (0°, -90°, roll)
6. Landscape - (90°, 0°, roll)
7. Landscape tilt down - (90°, -45°, roll)
8. Landscape tilt up - (90°, 45°, roll)
RC & RC+CE conditions:

Regarding number of subframes, it is proposed that for MPAC and Two-Stage the total number of subframes (TNS) per power step shall be at least 20,000 to enable post-processing of the result using the agreed FoM working assumptions. For RC and RC+CE, it is proposed that at least 20,000 TNS per power step shall be measured to enable post-processing of the results using the FoM working assumptions.

Additionally, an MU analysis on the TNS will be completed by measuring one of the devices with TNS=500,000 (i.e, for stepwise sequence of 100 stirring states, this would imply using 500,000/100=5,000 SF/stirring state).
Regarding the stirring modes, it is proposed that for RC and RC+CE both stepwise and continuous stirring modes are used.

Measurement setups:

· RC: NIST channel model

· RC+CE: Short delay spread low correlation (UMi-IS) and Long delay spread high correlation (UMa-IS) channel models.

· MPAC: SCME UMi and SCME UMa channel models.

· Two-stage: SCME UMi and SCME UMa channel models.

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

1. For each device used in the measurement campaign (outlined in Section 3), achieve the same result within measurement uncertainty (given in bullet 3 below) with each methodology, so that the same performance requirement can be obtained, potentially by means of a mapping function. 

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

3. A harmonization MU-bound of the SISO MU of ±2.3 dB plus an additional factor to account for the higher complexity of the MIMO test methods is proposed.

If the above cannot be concluded for all methodologies from the data collected, the MIMO OTA group may 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:

Methodology

Lab 1

Lab 2

RC

Bluetest
NTT docomo
RC+CE

Bluetest
EMITE
MPAC

TBD
NTT docomo
Two-Stage

Keysight

GTS

Timeline:

· By RAN4 #74bis: Finalize details of the measurement campaign and practicalities. Measurement campaign kick-off.

· By RAN4 #75: Analysis of first set of results.

· By RAN4 #76: Analysis of results. 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
Complete data shall be provided by any participating lab to all the other participating labs to post-process the data to extract different agreed FoM working assumptions. All labs shall present the data in a commonly accepted format (TBD).

	Decision:
	Revised in R4-152462


Discussion:
TIM: (1) table in S.3: our preference; for for factor: smartphone; for technology: FDD; for the bands: same as VOD and Orange (3, 20, 7); for test condition: FS ok; for UE models: Samsung Galaxy S5, Sony Experia Z3, Galaxy Note 4; for device positions: in genenral, would like to consider fewer positions (2 or 3)

SPI: Why are we doing this poll now when we haven’t even discussed the paper yet?
MMI: also confused regarding this poll; on device orientations we are ok with the 8 positions proposed; regarding devices, would like to see US band devices; more than that, would like to measure devices with different antenna topologies, there are ways to do tear-downs to determine these; we need to know if the harmonizatoin process is robust enough
VOD: regarding the poll, there was an agreement to capture operator interest following the offline call; concerned with all the options presented; it is good to hear the preferences, but we should focus. Concerned on P.8; we should be careful to make sure to make the harmonization in the first phase does not have to be repeated

Sprint: B.41 is good to include; B.26 should be added (it was designed to be a global band); we can discuss which devices

MMI: on the bands, beyond the bands, we also have a framework in the TR for sanity checks (B7, B13) which is the ADTF; it can be a robust sanity check

DCM: regarding bands, we don’t have a strong view to test in our bands; regarding meas. Schedule we should decrease the number of bands; perhaps we can use 1 TDD band and 2 FDD bands (high and low frequencies)
VOD: it seems reasonable to focus on 3 bands; it seems sensible to rely on B7, B13 and a TDD band; of course, we would like B.20 and B.3; for the sake of progress we can focus

TIM: we are OK in principle to focus on smaller set of bands; don’t know if we are able to have a time budget in terms of weeks needed before downselecting the bands

CTTC: we contacted operators that participated in the call; we are OK with downselecting bands based on consensus; we concentrated on devices that are supported by manufacturers, so if there is a new device proposed, the company that proposes that the same level of support is available
ETS: regarding number of labs, why limit to 2?
R&S: (1) time is of essense; instead of downselecting bands, would suggest selecting fewer DUT positions and leave 4 or 5 bands; (2) we should limit the number of labs to 1; we can add more labs if time permits
KS: (1) support MMI view that we need to be aware of the antenna configuration; on the devices, we would like to have devices that can support two-stage
MMI: on EMITE comment, B2 and B13 devices should be included (B7 is already there); and the voice from Region 2 operators
BT: regarding labs: 2 is necessary, even though we have ch model validation, we may need some verification of results; on devices, open to discuss; we proposed these because they are available
Sprint: why is MMI proposing B13? The three bands we propose : 25, 26, 41
MMI: suggesting B13 because we have the ref antennas to perform the ADTF

SPI: we need a hybrid approach to increase the statistical significance; ADTF with some patterns that could be sourced from OEMs could be one approach; on labs, not concerned with the number, but we should make sure that the test solution providers should have provided ch model validation data either in 3GPP or CTIA; regarding the suggestion to modify parameters, we should follow existing agreements as the timeline in section 8 is not inline with the WF; we should consider including alternate chipsets
VZ: prefer to harmonize in multiple bands; regarding B13 we have a device available; for wider use, we should consider B2 and B5
KS: we should really think about grouping into low band, high band; focusing on specific bands could risk decision; chipsets and specific bands are less significant to harmonize methods
MMI: different chipsets important for at least one method (such as two-stage)

SPI: on device positions, the TM2 selections were made for a different purpose and TM3 selections should be based on typical usage modes; for the MU +/- 2.3 we don’t agree that we need to be that high for the MU bounds (same devices, similar equipment can correct for some of the unknowns typically associated with MU)

CTTC: the document is for approval, and we are willing to revise

SATIMO: for TM3, why do we have to test TPT down to 15%?

Chair: suggest process to request the authors to draft a revision that takes comments into account

VOD: there is sufficient time to agree to a revision of this document

SPI: perhaps we can use a phased approach that starts the effort and add more components such as the hybrid approach later.
MMI: still have several comments to discuss on this contribution
	R4-151768
	SIR Control for Reverberation Chamber and Reverberation Chamber Combined with a Channel Emulator

	Source:
	Bluetest AB

	Type:
	Discussion

	Summary:
	Document not available

	Decision:
	Withdrawn


Discussion:

	R4-151769
	CR to TR37.977: SIR Control for Reverberation Chamber and Reverberation Chamber Combined with a Channel Emulator

	Source:
	Bluetest AB

	Type:
	CR (Approval)

	Summary:
	Document not available

	Decision:
	Withdrawn


Discussion:

	R4-151995
	MIMO OTA Testing Campaign Phase 3: RC and RC+CE Results

	Source:
	CTTC, Bluetest

	Type:
	Information

	Summary:
	Document not available

	Decision:
	Withdrawn


Discussion:

5.
[7.3.4] Measurement uncertainty

	R4-152302
	Response to 3GPP RAN4 LS to CTIA MUSG on measurement uncertainty development for MIMO OTA (R4-150146)

	Source:
	CTIA MUSG

	Type:
	LS in

	Summary:
	MUSG work areas

MU elements for MARSS for TM3 based on MPAC

MU elements for the Reference Measurement

MU elements for DTRPS for TM2

Actions:  none

	Decision:
	Noted


Discussion:
	R4-152220
	UE requirements for the Antenna Test Function (ATF)

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	Parameter

Value

Absolute accuracy
± 6 dB
Range

RSAP absolute accuracy and monotonicity to be maintained over the range -60 dBm to -80 dBm incident power measured at the orientation of the DUT’s maximum antenna gain.

Monotonicity

Monotonicity over a 1 dB interval. This is necessary to enable linearization of the UE RSAP response as part of the accuracy requirements for the derived complex antenna pattern.

Parameter

Value

Range

RSARP monotonicity to be maintained over the range -60 dBm to -80 dBm incident power measured at the orientation of the DUT’s maximum antenna gain.

Monotonicity

Monotonicity over a 5 degree interval. This is necessary to enable linearization of the UE RSARP response as part of the accuracy requirements for the derived complex antenna pattern.



	Decision:
	Noted


Discussion:
MMI: (1) it is not stated which band is used, for ref antennas only B13 has 3 antennas; (2) trying to understand Table 1: these numbers on correlation match isotropic, but if illuminated by a non-isotropic channel model, we have seen different values; can you elaborate measurement method?
KS: these are averages across the 12 rotations; the CTIA devices are B13

MMI: these numbers are average of 12 measurements; is this env corr or magn cpx corr?

KS: certain this is avg over 12 rotations

SPI: the proposal takes into account comments from last mtg on RSAP; on the phase the data is based mainly on CTIA antennas that have controlled phase responses and only one UE; it would be good to evaluate the 5 deg number across more devices; for the interest of progress, perhaps this can be in brackets in the proposed CR
KS: our results have shown that 5 deg error is barely measureable in these 4 devices; how many more needed? This is a starting point for the work on MU, linearity, impact on TPT

MMI: it is a good eng practice to show the point where the assumption breaks down; is the system sensitive to that?

KS: we showed that in an earlier contribution; it does break down

Chair: can we put the RSARP in brackets?

KS: we can do this and also add information on break down point and correlation
	R4-152224
	Draft CR to 36.978 Antenna Test Function: Addition of UE requirements for RSAP and RSARP

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	Reason for change:
Additon of UE requirements for the ATF as provided by RAN WG4.

Summary of change:
Addition of UE requirements for RSAP and RSARP

Consequences if not approved:
The ATF wil not be fully specified for implementation

	Decision:
	Revised in R4-152464


Discussion:
SPI: Perhaps, we can add an editor’s note to indicate that this is a temporary placeholder. I think that the RAN5 TR eventually needs to point to a RAN4 requirement. In fact, the LS makes it clear that the scope of the RAN WG5 SI did not include UE ATF performance aspects.
	R4-152226
	Draft LS to RAN WG5 on requirements for the Antenna Test Function (ATF)

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	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:
	Revised in R4-152465


Discussion:
	R4-152233
	CR t0 37.977 to add references to the new ATF definition in 36.978

	Source:
	Keysight Technologies UK Ltd

	Type:
	Discussion

	Summary:
	Document not available

	Decision:
	Withdrawn


Discussion:

6.
[7.3.5] Test case definitions

No documents
7.
[7.3.6] Performance requirements and test tolerances

No documents
8.
Way Forward

	R4-152159
	Way Forward on MIMO OTA

	Source:
	Intel Corporation, []

	Type:
	Approval

	Summary:
	To be drafted following the completion of planned agenda items

	Decision:
	


Discussion:
SPI: on the WF would like to understand the timing of the first draft; we did not cover comments on 2224 and 2226; we need to clarify that RAN4 should include those performance requirements in a RAN4 spec and not in a RAN5 spec
BT: can we try to schedule an offline discussion

Chair: suggest morning break on Wednesday

9.
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