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1
Opening of the meeting (Monday, 9 a.m.)

Intellectual Property Rights Policy

	The attention of the delegates to the meeting of this Technical Specification Group is drawn to the fact that 3GPP Individual Members have the obligation under the IPR Policies of their respective Organizational Partners to inform their respective Organizational Partners of Essential IPRs they become aware of.
The delegates are asked to take note that they are thereby invited:

-
to investigate whether their organization or any other organization owns IPRs which are, or are likely to become Essential in respect of the work of 3GPP.

-
to notify their respective Organizational Partners of all potential IPRs, e.g., for ETSI, by means of the IPR Statement and the Licensing declaration forms (http://webapp.etsi.org/Ipr/).


Statement regarding competition law

The attention of the delegates to the meeting is drawn to the fact that 3GPP activities are subject to antitrust and competition laws and that compliance with said laws is therefore required by any participant of the meeting, including the Chairman and Vice-Chairmen and are invited to seek any clarification needed with their legal counsel. 

The present meeting would be conducted with strict impartiality and in the interests of 3GPP. 

Delegates are reminded that timely submission of work items in advance of TSG/WG meetings is important to allow for full and fair consideration of such matters.

MIMO OTA adhoc chairman reminded delegates of a responsible behaviour regarding IT resources of the meeting:

Delegates are reminded that they share the meeting IT resources with their fellow delegates. You should not abuse the service by using bandwidth-hogging applications such as movie downloads, streaming video, web-based gaming, etc during the meeting. Use the internet service in your hotel rooms for this!
Delegates must respect the law of the hosting country, and should not visit prohibited internet sites.
In cases of persistent abuse of the internet bandwidth, MCC may restrict individual’s use of the service.
In particular, the PCG has laid down the following network usage conditions:
1. Users shall not use the network to engage in illegal activities. This includes activities such as copyright violation, hacking, espionage or any other activity that may be prohibited by local laws.
2. Users shall not engage in non-work related activities that are consume excessive bandwidth or cause significant degradation of the performance of the network.
Since the network is a shared resource, users should exercise some basic etiquette when using the 3GPP network at a meeting. It is understood that high bandwidth applications such as downloading large files or video streaming might be required for business purposes, but delegates should be strongly discouraged in performing these activities for personal use. Downloading a movie or doing something in an interactive environment for personal use essentially wastes bandwidth that others need to make the meeting effective. The meeting chairman should remind end users that the network is a shared resource; the more one user grabs, the less there is for another. Email and its attachments already take up significant bandwidth (certain email programs are not very bandwidth efficient). In case of need the chair can ask the delegates to restrict IT usage to things that are essential for the meeting itself.
1. DON’T place your WiFi device in ad-hoc mode
2. DON’T set up a personal hotspot in the meeting room
3. DO try 802.11a if your WiFi device supports it
4. DON’T manually allocate an IP address 
5. DON’T be a bandwidth hog by streaming video, playing online games, or downloading huge files
6. DON’T use packet probing software which clogs the local network (e.g., packet sniffers or port scanners)
Based on the report of the PCG ad hoc group on IT improvements:
http://www.3gpp.org/ftp/PCG/PCG_27/DOCS/PCG27_13r1.zip
see also http://www.3gpp.org/Delegates-Corner#outil_sommaire_14
Attending: Vodafone, AT&T, Keysight, R&S, ETS-Lindgren, Spirent, CATR, Samsung, Huawei, CTTC, Bluetest, Motorola Mobility, Intel, Telia Sonera
2
Approval of the agenda 

R4-77AH-OTA-0001
RAN4 MIMO-OTA adhoc meeting agenda






  CR-  rev  () v





Source: Intel

(Replaces )

Abstract: 

Decision: 

The document was endorsed.



3
Measurement uncertainty

3.1
Chanel model implementation [UTRA_LTE_MIMO_OTA-Core]      

R4-77AH-OTA-0004
Updates to Channel Model Validation Procedures for the RC and RC+CE Methodologies






  CR-  rev  () v





Source: Bluetest AB

(Replaces )

Abstract: 

Decision: 

The document was Noted.



R4-77AH-OTA-0005
CR to TR37.977: Updates to channel model validation procedures for the RC and RC+CE methodologies





37.977
  CR-  rev  (Rel-13) v13.2.0





Source: Bluetest AB

(Replaces )

Abstract: 

ETS: document lacking information about loading (used for Rayleigh isotropy validation); no instruction about how validation of Rayleigh was done; this method is unconventional and is sensitive to how many bins are used (double Rayleigh could pass this test); not clear how isotropy is evaluated
BT: we discussed this before; in this document we have included a sentence regarding loading (C.3.2.4); we have had these procedure for a number of years, and we are open for other alternatives, but we don’t have time to update now
CTTC: support BT; if we consider alternatives, then we should also look at measured data; we should rely on what we have done; looking for specific proposals from ETS

ETS: true, the procedure has been there, but it is hard to tell what configuration was used; loading should be same as in the PDP verification; Table C.3.2.4-1 defines traces; there is no coordination between the text and the table; this method does not allow us to calculate uncertainty for CM implementation

MMI: the isotropy validation has been requested for a long time

BT: the procedure can be used to look at isotropy; we don’t have CM tolerance criteria for any method; we have procedures and results in the TR, but we don’t have time to go into the test tolerance discussion for the moment; our intention was to clarify things and to take one step at a time; next step would be to define test tolerances or maybe alternative methods

MMI: lack of time cannot be used as an excuse not to provide isotropy validation
Decision: 

The document was revised in 0017.

R4-77AH-OTA-0017
CR to TR37.977: Updates to channel model validation procedures for the RC and RC+CE methodologies





37.977
  CR-  rev  (Rel-13) v13.2.0





Source: Bluetest AB, CTTC, ETS-Lindgren
(Replaces )

Abstract: 

Intel: is there a plan to provide new validation results based on the updated procedures?

BT: no, we do not intend to submit further results; we don’t expect updated results would yield any other conclusions
CTTC: the changes are in the Rayleight and isotropy sections; we can provide results for these updated sections for the next meeting
BT: can we endorse technically endorse all changes except C.3.2.4 and C.3.2.5?
CTTC: we have reached an agreement on these changes across the RC vendors; we intend to provide measurement results as a CR for the next meeting

ETS: we understand the concern that there needs to be a connection between the figures in the TR and the procedures

Spirent: it is important to retain historical aspects of the TR; we will work offline

Decision: 

The document was endorsed.




R4-77AH-OTA-0012
On channel model implementation uncertainty






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

KS: this is an interesting approach; we should consider what types of impairments make sense to add; what is the likely impairment mechanism within a particular method? For instance, the timing of the PDP is not likely to be wrong; others may be more sensitive; another factor is sensitivity of the receiver (standard receiver vs. actual device); how do we quantify this? For aspects that may potentially lead to the difference between passing and failing the impact may be nonlinear; what system would we use for simulation? The same system could be used for RTS/MPAC differences
BT: the main issue is the nonlinear behaviour and also combinations of these parameters; can we add on uncertainty in the PDP + uncertainty in Doppler? Let’s say a lab measured +/- 1 dB difference in the PDP, for example; would they need to perform simulations? Would we use lookup tables? How would make the link to MU? We prefer to use test tolerances
Spirent: This would have been a good approach, had we started it at the beginning of the last WI (we would have involved UE vendors); not clear how to come to a conclusion within this group alone; regarding temporal autocorrelation, we should use the same baseline assumptions concerning the ideal curve; this ideal curve doesn’t match that
CTTC: agree in principle to follow a simulation scheme; wouldn’t like to rule out the possibility of measurements to back up those simulations
Intel: for simulations to work, we would need multiple companies contributing; to BT: agree that it is important to align on the link between tolerance for CM metric and MU element; to Spirent: agree regarding the need for multiple companies to participate

KS: the impact of CM impairments may also be device-dependent; it may be helpful to use devices that are on the edge of their performance; we need to specifically select example antenna designs coupled with receivers that represent borderline performance in terms of passing
Spirent: don’t think we can minimize the chipset contribution; we’ve had little data on alternative chipsets in all the testing we’ve taken to date
Decision: 

The document was Noted.

Agreements:

On 0005, technically endorse all changes except C.3.2.4 and C.3.2.5; those need further work offline
On the Channel Model implementation MU element, maintain current working assumption of 0 dB with undefined tolerances for CM validation and consider performing a study in a potential Rel-14 WI; the study could include an approach based on [ADTF, simulation, measurements]
On the Fading channel emulator output uncertainty MU element, text is needed to describe it and define a method of deriving it
Spirent volunteered to take this topic

On the AWGN flatness within LTE band and Signal-to noise ratio uncertainty, averaged over downlink transmission Bandwidth MU elements, text is needed to describe them and define a method of deriving them; these terms should be included once we include SIR control
Spirent volunteered to take this topic

On the FFS parts of the Uncertainty associated with the stirring method and number of subframes MU element, further analysis or stepped stirring fallback can be utilized
RC and RC+CE proponent companies will review internally if further work is needed

On the Stability, linearity, noise figure, mismatch, gain elements associated with the use of external amplifiers MU elements, text is needed to describe it and define a method of deriving it; this text should clarify how to apply those numbers to the specific number of amplifiers in the setup
Still open

On the Statistical uncertainty of throughput measurement MU element, maintain current working assumption of 0 dB and consider a study in a potential Rel-14 WI; the study could include the following approach options:

Option 1: confine the study to the models used in MIMO OTA and perform the study in our group

Option 2: restrict models to those used in 37.901 and ask RAN5 to look into this; this may require RAN5 to interpret variable reference channel results to apply to the fixed reference channel used in MIMO OTA
If drafts for the above topics are not shared by January 29th, a call will be held on February 1st to seek further alignment
3.2
Remaining open items [UTRA_LTE_MIMO_OTA-Core]

3.3
Updated MU CR capturing progress to-date [UTRA_LTE_MIMO_OTA-Core]          

4
Figure of merit

R4-77AH-OTA-0007
Aligning the FoM with user experience and network operation






  CR-  rev  () v





Source: Keysight Technologies UK Ltd

(Replaces )

Abstract: 

This paper compares the existing fixed MCS outage FoM with user experience and network operation towards a resolution of the issue in handling outlier performance.

AT&T: good description of the issues; we had decided to use fixed MCS in order to avoid ambiguities associated with variable MCS; this is not intended to be a TPT perf test such as the one in 37.901; this test is intended to evaluate antenna performance, and we have selected challenging conditions; as a result, we have seen significant differences between devices; although not representative of actual NW, this has proven to be a challenging environment for differentiating antenna performance; it may be too late to consider changing to closed loop
Spirent: originally we thought we may move to a variable MCS approach, but the issue is that the RAN5 work was done under the assumption that there would be no core requirements for variable MCS; support this in general, but it would be a difficult task to develop the core requirement; augmenting the averaging approach with either a lower MCS approach or a second quantity of a TPT average could be a reasonable way forward; dealing with exceptions and averaging in missing, as presented later, is also valid
Vodafone: we recognize limitations in any test, but the proposals may lead to problems considering other aspects of the UE behaviour and not just antenna performance; it would be complicated to understand the antenna performance, rather than the impact of modulation and MCS selection in the receiver; disagree slightly with the conclusion that the current FoM does not fit the purpose; we have seen differences in devices using this metric, but it tells us the difference in antenna performance; the existing FoM is useful
CTTC: it is not true that different approaches we have been using are not viable; TPT averaging is an option that works in all cases, but it has not been presented; this is the only method that works for all situations
BT: in principle, agree with KS regarding variable MCS being more realistic; also recognize that we have limited time; as CTTC said, the average TPT is the better approach to resolve the issues we have been discussing; it is not realistic to look at a fixed MCS index in each position, as we do now; it is more realistic to have an average TPT for a fixed MCS
TeliaSonera: could a UE vendor optimize his device to pass this test with a fixed value and for other cases be not as good? Is this a risk?
KS: to AT&T, is the existing FoM differentiating performance in a way that is useful? Does this correlate with what matters? When we are at the edge of a particular MCS, the device behaviour is nonlinear; to Spirent, I am appalled regarding no core requirements for variable MCS; these are exactly what we need for device testing; to Vodafone, we can’t not measure aspects beyond the antenna; an antenna metric would be correlation, gain imbalance, etc. but we are measuring TPT, and this is not an antenna metric; when we choose the performance, we may have debates; to CTTC and BT, TPT averaging for fixed MCS is one approach and is probably the next best option after variable MCS; to TeliaSonera, don’t think that is a concern; the problem is that we may be operating the device under conditions it may not experience
CTTC: if we add variable MCS, we would have to run the tests for all cases; what happens to the device that runs higher MCS and did achieve the target throughput? It may not be a fair comparison
AT&T: KS has accurately described the test as “unrealistic,” but the TIS test we have today is completely unrealistic; yet, TIS has proven to be a very valuable metric despite the difference from a true fading channel; the selection we have made with UMa represents a challenging environment and is aligned with our intention; would be a mistake to change
Spirent: agree with AT&T regarding TIS/TRS; that metric is expressed in dBm and not average TPT; the existing FoM is related; handling exceptions is not something we can’t overcome; a well performing UE should have few exceptions; we haven’t used avg TPT in any other antenna metric to date
KS: at the moment, we have one MCS and power search; this takes time; with variable MCS, the performance at a given power value is measured using the MCS selected by the mobile; this is faster; the UE performance part of this work will go on for years partly due to these issues
MMI: the current FoM is not antenna centric; if we use two different devices with the same ref antenna gives different results; antenna is part of the FoM; antenna centric FoM would be correlation, branch power ratio, antenna gain; is KS suggesting using CQI as an FoM? CQI would give performance from the point of view of the UE adopting SNR and correlation; is this the proposal? The coding rate is a prerogative from the operator; different operators can use different coding rates for the same CQI; looking at CQI decouples from this
Vodafone: we are discussing method comparison and the FoM for device evaluation; I hope we all agree that for method comparison, the FoM selected applies; if two methods are equivalent, they should provide the same answer; the existing FoM is useful and is enough to compare different methods; the next step is to see if it is still applicable for device evaluation; our view is that it is still useful to compare different devices; our proposal: to keep using existing FoM for method comparison; once we have harmonization outcome, we can think of enhancing the FoM as the next step
Huwei: we should stick with the fixed MCS; proposing variable MCS, we could create additional problem for ourselves
R&S: can KS work on a very small campaign using three devices (good, nominal, bad; doesn’t have to be ref antennas); show conventional approach vs. new proposal; does it yield the same ranking? We could perhaps look at this in the next WI; we should look at test time reduction approach
BT: variable MCS is something we are doing in our chamber; if this proposal had come a year ago, we would have supported it; avg TPT is a better approach to deal with these issues 
KS: let’s take CQI question offline; agree with Vodafone that the existing FoM is useful for comparing methods, provided we only look at the 70% data; if the data exists, they all correlate; for method evaluation, we should just look at the 70% data; when it comes to dev perf requirements, measuring once with an MCS determined by the device would be faster than what we are doing now
TeliaSonera: fixed MCS means one; does variable mean many? If the results are sensitive to MCS, why choose only one?
AT&T: let’s say we allow the UE to tell us which MCS to use; when we document the results, how could we interpret the differences?

Decision: 

The document was Noted.



4.1
Working assumption on results that do not reach target throughput value [UTRA_LTE_MIMO_OTA-Core]

R4-77AH-OTA-0002
Handling of MIMO OTA Results When EUT Fails to Meet Throughput Criteria
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Source: AT&T

(Replaces )

Abstract: 

Handling of MIMO OTA Results When EUT Fails to Meet Throughput Criteria

Decision: 

The document was revised in 0014.

R4-77AH-OTA-0014
Handling of MIMO OTA Results When EUT Fails to Meet Throughput Criteria






  CR-  rev  () v





Source: AT&T, Spirent, Sprint, T-Mobile USA, Verizon Wireless
(Replaces )

Abstract: 

Handling of MIMO OTA Results When EUT Fails to Meet Throughput Criteria

Vodafone: we are aligned with what has been proposed here; we support; we are OK to discuss further on the number of orientations that a device would fail (could add 1); but the proposed is OK; penalty to apply proposed here is OK and can also discussed further if needed; regarding RC, we are OK with the existing proposal
MMI: can we understand the criteria used to propose the 3 and 6 dB penalties? If devices have an average with a higher DL power level would be further penalized if we used this approach; if we fix this number across all setups that would be more fair; can discuss offline
BT: is this behaviour with the TPT issue repeatable? We have seen differences for these cases between RTS and MPAC; if this is not repeatable, then how can we use this approach to set performance limits? As KS had suggested, the UE may switch to a lower MCS in these cases; we prefer to use avg TPT
CTTC: the degree this issue impacts different methods varies across methods; we need to quantify how this criteria would apply to all methods; would the harmonization bound increase or decrease? That impact should not be considered in the evaluation of the methods
KS: the proposal is a start; how do we handle the outliers? How do we handle the fact that these performance differences vary across different methods? How much we choose to penalize a device seems not to be related to the actual performance
Spirent: just because we get an answer with one method and don’t get an answer with another method, we shouldn’t throw the information away; that is an indicator that we don’t harmonize in that case; the existing FoM does provide valuable information as to the performance and is suitable toward AAS designs in the future; arbitrary penalty for the UE is not a bad thing; once we develop a certification pass/fail it doesn’t matter how much the UE fails the limit by; only the pass/fail outcome matters at that point
TeliaSonera: can someone explain “nonlinear” in this context?
KS: if you measure in conditions where you are near the flat part of the TPT curve, delta in TPT is driven by a very large delta in power

Decision: 

The document was revised in 0018.

R4-77AH-OTA-0018
Handling of MIMO OTA Results When EUT Fails to Meet Throughput Criteria






  CR-  rev  () v





Source: AT&T, Spirent, Sprint, T-Mobile USA, Verizon Wireless
(Replaces )

Abstract: 

Handling of MIMO OTA Results When EUT Fails to Meet Throughput Criteria

MMI: we have concerns; this is a different approach, if the 11 best AZ positions of a device that fails 1 position the result could be better than an AAS device

BT: how do we handle the failure case if we have different DUT positions in MPAC?
CTTC: in the TR we defined the AZ positions as rotations and DUT orientations; can we align on terms? Regarding the RC section, there is a reference to DUT orientations; also, the ratio of the data that is counted as valid may not be the same across methods
HW: on P3 suggest using “10 or fewer” instead of “10”
Spirent: recommend we try to address P1
AT&T: to MMI, concern not clear regarding AAS; to BT, failure case is defined per DUT position; to CTTC, can correct specific errors in terminology; orientations were added to RC for completeness (can be taken out if deemed superfluous); the ratio criteria are comparable; to HW, we can further clarify
MMI: averaging the best 11 creates a “virtual AAS” and penalizes the comparison to a real AAS device; we recommend adding a penalty for the position that failed which uses the highest power level
AT&T: we considered this, and the substitution value tends to distort the average result
CTTC: we can further clarify our concern offline
Vodafone: we understand the MMI comment on penalty; our original thinking was to utilize this approach, but when we considered the specific proposal, we discovered that it would be difficult to agree a specific value for the penalty; we thought this proposal is a reasonable compromise; within the limitations of this approach, we believe an AAS device should still demonstrate better performance over 11 out of the 12 az positions; if there is an alternative proposal that can be agreed, that would be good to discuss
R&S: we considered many spreadsheets, and there were many objections to the substitution approach due to the heavy influence on the average result; we would prefer allowing up to 2 failures instead of 1, but the decision is up to NW operators
MMI: we are willing to work offline with the authors to resolve our concern; one suggestion is to define that this approach is not applicable to AAS
Telia Sonera: AT&T proposal is a good compromise; the cause of this issue may be a setup problem or a device problem; for the moment, this is a good way forward
Proposal 1: Standard linear averaging shall be used when averaging the required RS-EPRE power level, in each of the 12 orientations for a given position, to meet the target MIMO throughput level.

BT: we prefer avg TPT; but we do not wish to preclude progress

CTTC: we understand that standard linear averaging applies to MPAC only; what about other methods? In prior documents we utilized inverse averaging; by agreeing P1, are we actually selecting an averaging approach for harmonization?

AT&T: P1 applies to everything in the document; we can further clarify
R&S: regarding harmonization options, 2/3 of the approved harmonization options from RAN4 #77 were lin avg
Chair: it is useful to determine agreement on averaging methods; can we consider a proposal?

Proposal 1b: Standard linear averaging shall be used when averaging the required RS-EPRE power level
BT: concerned; we should keep options open for harmonization

Telia Sonera: don’t understand how this is related to harmonization; harmonization should work for either averaging method

R&S: the difference between Options C and D (inv. Vs. regular) is insignificant
CTTC: we have supported inv avg for quite a long time due to TIS equivalence
Spirent: agree with R&S
R&S: can we agree to keep harmonization option C, but for UE testing going forward we use regular avg?
CTTC: UE testing is next stage
Proposal 2: Specify a maximum downlink RS-EPRE which will be as high as feasible and supported by all harmonized test platforms. This will be defined as part of the performance work.
No concerns on P2
Proposal 3: Spatially-controlled test platforms shall average the 11 “best” measurements per EUT position. If only 10 orientations per EUT position meet the target, the EUT shall fail.
Proposal 4: Reverberant test platforms shall average the 110 “best” measurements per EUT position. If only 109 orientations per position meet the target, the EUT shall fail.
Decision: 

The document was Noted.

Agreements:
options:
1. Take the AT&T proposal as the baseline; this proposal represents views from 6 operators; further steps:
1. Agree without modification

2. Linear averaging with a substitution approach with a predetermined value

3. Inverse averaging with a substitution approach with a predetermined value

CTTC: we have already downselected to 3 orientations, and we may not need to use the substitution approach for the harmonization activity; the substitution approach may have an effect on harmonization, and it should be studied
Vodafone: the way to move forward is to base the work on the existing FoM assumption and to determine a way to handle results that don’t meet the criteria
TeliaSonera: support this approach if we agree to study the enhancement in #3
2. Define metric in terms of average throughput
R&S: we don’t have a complete data set for AC methods; this was already reviewed by R&S in a CTIA paper in 2014
Spirent: opposed to taking a new set of data to determine outcome based on avg TPT
CTTC: the data is there but hasn’t been processed
Vodafone: this approach loses the ability to disqualify a device based on poor performance in some orientations; the avg TPT method may give the same results for this case and another device that exhibits average performance for all orientations; suggest to follow the option that has most of the support
CTTC: would like to check feasibility of this analysis for all methods for the 3 orientations that were selected
BT: can we work in parallel?
R&S: we have analysed regular and inv avg; the AT&T proposal has done a good job of getting around these; if we consider avg TPT, then we need to discuss all of the disadvantages; the group may not have the correct understanding
MMI: avg TPT loses the ability to disqualify a poorly performing device and is not helpful for evaluating AAS devices
CTTC: this approach does not substitute any data and is based on measured data
R&S: this approach raises technical issues
3. Study a metric based on the KS proposal in a potential Rel-14 WI
TeliaSonera: support KS; the group should commit to work on this enhancement
AT&T: we have learned quite a bit, but this approach should include the SIR controlled test environment
Spirent: utilizing any future FoM implies we need a new harmonization effort
Vodafone: concerned with how this proposal is written
R4-77AH-OTA-0011
Averaging approaches





37.977
  CR-  rev  (Rel-13) v





Source: ROHDE & SCHWARZ

(Replaces )

Abstract: 

A variety of averaging approaches and definitions of an FOM for measurements that do not reach the target TP value have been discussed in the past. This paper reviews the most prominent approaches and introduces one new pass/fail certification approach.

Spirent: can R&S confirm if the recommendation is to move toward linear or inverse averaging?
BT: it sounds reasonable to move toward the R&S proposal; performance testing can be done with avg TPT

R&S: to Spirent, based on today’s discussion we are moving toward regular avg; regarding avg TPT there are disadvantages, such as test times (requires measuring from 100% down to 0%); EMITE and R&S looked into this with a CTIA paper and discarded this approach

Vodafone: would like to understand the intention of this paper; is it to draw a conclusion on avg (regular vs inverse)? But you are also suggesting to look into avg TPT; recommend drawing a conclusion on the type of averaging

BT: regarding test time of avg TPT: these are actually faster for some methods; once we have agreed on an approach, all methods can optimize for the procedures; avg TPT will include effect of not reaching 100% TPT
CTTC: it would be good to have a view of what happens to the data if we apply this approach
Decision: 

The document was Noted.



5
Harmonization

5.1
ADTF analysis [UTRA_LTE_MIMO_OTA-Core]

R4-77AH-OTA-0009
ADTF results with RC/RC+CE for MIMO OTA harmonization campaign






  CR-  rev  (Rel-13) v





Source: CATR

(Replaces )

Abstract: 

At the RAN4#77 meeting, a way forward for the approved MIMO OTA WI was agreed . The agreed way forward initiates a new ADTF test with RC/RC+CE , CATR is the lab that performs the ADTF test for the harmonization, this contribution submits the ADTF test results.

CATR: cannot upload; sent the contribution to the chair for distribution to MIMO OTA reflector; the data in the zip is the same as in the draft that was shared earlier
MMI: do you have insight on figure 6 and 7 regarding different slopes btw conducted and radiated measurements?

CATR: we don’t have insight into this

Decision: 

The document was Noted.

R4-77AH-OTA-0003
Analysis of ADTF Measurements
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Source: Bluetest AB

(Replaces )

Abstract: 

Approval

Decision: 

The document was revised in 0015.

R4-77AH-OTA-0015
Analysis of ADTF Measurements
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Source: Bluetest, Orange, NTT Docomo
(Replaces )

Abstract: 

Approval

MMI: on Clause 4, ADTF is channel model agnostic and there should not be a constent offset in ADTF; ADTF was not developed to fall within +/- 2.3 dB; that value is the uncertainty for SISO and was used since we did not have a better MU budget at the time; based on the CATR data, there seems to be an issue with the slope differences between radiated and conducted
CTTC: good analysis; we did have a condition on this extra effort that the ADTF measurements for RC and RC+CE would have to match what was approved in the TR, and that has been demonstrated here; we cannot tell if the slope is actually different; we observe differences in slope in other methods
Spirent: there was a lot of discussion about this during the last meeting and the October meeting; would like to understand how new lab data is going to be used, since we couldn’t use Spirent data for repeatability; such an approach would have resulted in better numbers for MPAC
BT: to MMI, we need to recognize that this is a conducted model for OTA test; when we were looking at the POC for this, we used +/- 2.3 dB; we cannot expect a better alignment between conducted and radiated than that; since we observed a consistent offset, we can still calibrate it out during the harmonization process; to Spirent, we agree that we should use the same procedure; but it was agreed to perform new tests at CATR; the issue with the results provided by Spirent, there was no agreed procedure to provide new data
MMI: ADTF is channel model and test methodology agnostic; there is not consistent or systematic offset in the framework
CTTC: to Spirent, we submitted some extra data from other labs last meeting; CATR extra data is the one accounted for within the group
Spirent: the CATR harmonization MU bound data based on the MMI paper followed the same procedure was presented by Spirent and co-sourced; why are we treating this data differently?
MMI: don’t agree with P4 or P5

R&S: don’t agree P2

CTTC: ok with the proposals

Vodafone: are you considering this offset as something that can be assumed? Once we harmonize, do we keep this offset fixed? What happens with all the implementations of the same method? If they present a different ADTF behaviour, then the offset would not be the same; this could lead to no harmonization; don’t agree with the idea that you can compensate the ADTF differences into the harmonization; the whole point of doing ADTF is to have a traceable way of implementing the CM with the method

AT&T: agree with Vodafone; this declaration that there is a fixed offset is based on a small sample size of devices; it is premature to say that we have a “fixed ADTF conducted-radiated offset” that we can use going forward
BT: to AT&T, we see similar offsets in the TR for old results; to Vodafone, we have seen this consistent in multiple labs, and we are comfortable claiming this (in P5); P4 is not related to this consistent offset
Chair: can we take a look at the individual proposals to understand if any can be endorsed?

Proposal 1: ADTF accuracy as defined in [3] for the RC methodology is within acceptable limits.
Spirent: concerned about revisiting this topic given the agreements Monday evening

BT: perhaps this discussion may not be entirely helpful; we can redirect the discussion to the common topic

Decision: 

The document was Noted.



R4-77AH-OTA-0013
Updated ADTF analysis
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Source: Intel Corporation

(Replaces )

Abstract: 

Intel: submitted this late
CTTC: analysis in this excel also includes other analysis that is out of scope; regarding ADTF for MPAC, the slopes for conducted and radiated seem not to be the same

Spirent: on the slope question, comparing average results against individual test positions slopes are different by design; when comparing the average to the average should be a similar slope

Bluetest: on the accuracy term agreed was repeatability OTA + repeatability conducted
Intel: on ADTF for MPAC, let’s discuss within harmonization discussion; on accuracy term, the intention here was to define “x” as in the WF from November; perhaps terminology was incorrect

MMI: regarding fixed offset, fig 5 and fig 2 in the CATR paper, the conducted measurement is higher than OTA
Decision: 

The document was Noted.



Agreements:

The group examined the BT analysis in 0015 and the Intel analysis in 0013; the derived values that will be used to derive “x” are very similar within tenths of a dB; the exact approach to be used for this can be discussed as a secondary topic

BT: our paper recommends not including the “x” term in “h” (see P3 and P4 in 0015)

CTTC: our understanding is that because in the CATR results we had observed high differences that was the motivation for including the “x” term in “h”; we performed more measurements; we see now that the differences are within what was in the TR; in our view this term doesn’t need to be included in a radiated MU

R&S: based on Intel’s analysis of the TR data, we don’t see how the new values are within the limits

Proposals to define “x”

Spirent: refer to the TR for the above equation (Table 10.3.5-2)

MMI: we prefer “x” to be band-independent and channel model independent

Proposal 1:

	
	RC NIST
	RC+CE
	MPAC
	RTS

	Worst case
	1.1
	2.3
	0.6
	0.7


BT: do not agree; prefer to consider proposals in our paper

CTTC: do not agree; the “x” is part of offset per band and not part of OTA

Spirent: it was agreed to use “x” in the last WF

MMI: agree with Spirent; for some methods “x” is relevant not to be disregarded

CTTC: our understanding of the WF
BT: to derive “x” the proposal is to subtract the Rel-12 conducted-radiated gap from the CATR measurements; the technical justification is that the previous results are what we can expect and were agreed before as a baseline
CTTC: we don’t agree that this is the worst case; taking the median of OTA (which has a large repeatability); we propose also including repeatability; alternatively, we can calculate the largest gap between the farthest pair of OTA and conducted
BT: our concern is that this is an overestimation of the harmonized MU; we have observed consistency across labs

KS: for the RC method there is some offset that is non-zero; but we don’t have a high confidence in the estimate; the repeatability term is already built into “h” already; the fairest option is to figure out the median offset that we would expect for RC for all labs

MMI: this is not the worst case; the true worst case is at outage point 95%

4 companies concerned

Proposal 2:

subtract the Rel-12 conducted-radiated gap from the CATR measurements to derive “x”
	
	RC NIST
	RC+CE
	MPAC
	RTS

	Subtraction
	
	
	
	


KS: we need to decide if we base further work on legalism or science; why should we compare better results today with prior work that had drawbacks that were improved? We need a better justification; not hearing technical justification for this proposal
MMI: the proposal to subtract Rel-12 conducted-radiated gap is borderline “black magic”
CTTC: the figures on ADTF in the TR showed similar differences between OTA and conducted across vendors and also showed similar differences between OTA across vendors
BT: we have not seen +/- 2 dB spread in measurements in addition to the complete MU budget
R&S: don’t understand the difference in gaps proposal; what happens if gap was 2 dB in Rel-12 but was measured to have 0.5 dB gap now; doesn’t make sense to take a larger value
Spirent: The statement that we haven’t seen the 2 dB spread is not true; we applied a fixed offset and assumed that the method would be able to hold on to this fixed offset; but we don’t know if it is fixed; we also don’t have a plan on how to define this fixed offset for bands for which we have not performed harmonization analysis
KS: we couldn’t begin to agree to this; Rel-12 results are not reliable
5 companies concerned
Proposal 3: take the median of the measured gaps

	
	RC NIST
	RC+CE
	MPAC
	RTS

	Median
	0.9
	1.8
	0.4
	0.5


Spirent: we don’t believe it is technically correct to take the median across bands; prefer worst case across bands

4 companies concerned

Proposal 4: take the worst case and calculate the largest gap between the farthest pair of OTA and conducted + repeatability
	
	RC NIST
	RC+CE
	MPAC
	RTS

	Big WC
	
	
	
	


MMI: the farthest point would be at 95%; is the intention to use this here?
CTTC: oh no

4 companies concerned

Proposal 5: set “x” to 0

6 companies concerned

Proposal 6: take accuracy + repeatability

	
	RC NIST
	RC+CE
	MPAC
	RTS

	Worst case
	2.6
	3.1
	2.7
	1.1


Calculated at 70%

Spirent: why are we counting repeatability twice? “h” is defined as conducted repeatability + radiated repeatability; want to note that if P6 is utilized, then MPAC needs to remeasure the repeatability results (at least the OTA repeatability)
4 companies concerned
---

The data set from which ADTF accuracy (conducted minus radiated) is derived is

	Band
	RC NIST
	RC+CE HCLD
	RC+CE LCSD
	MPAC UMa
	MPAC UMi
	RTS UMa
	RTS UMi

	13
	1.1
	1.8
	2.3
	0.4
	0.4
	0.3
	0.4

	7
	0.5
	2.0
	1.9
	0.4
	0.4
	0.7
	0.7

	41
	0.9
	1.6
	1.7
	0.6
	0.6
	 
	 


And it is termed “alpha”
No concerns
The data set from which ADTF repeatability is derived is

	Band
	RC NIST
	RC+CE HCLD
	RC+CE LCSD
	MPAC UMa
	MPAC UMi
	RTS UMa
	RTS UMi

	13
	1.5
	1.3
	0.8
	0.8
	1.3
	0.7
	0.5

	7
	0.5
	0.8
	0.6
	2.3
	1.7
	0.4
	0.2

	41
	1.0
	1.5
	0.8
	1.5
	1.1
	 
	 


Conducted repeatability data set for MPAC, RTS is

MPAC tdoc: R4-156461
RTS data was done and can be submitted

Radiated repeatability data set for MPAC, RTS is

[TBD]

And it is termed “beta”
“x” is defined as

Opt 1: f(alpha)

Opt 2: f(beta)

Opt 3: f(alpha,beta)

Background:

· An additional term associated with ADTF conducted-radiated error (“x”) is added to the harmonization MU “h” term

· An estimate of ADTF accuracy (conducted minus radiated) and ADTF repeatability (conducted repeatability + radiated repeatability) shall be derived

· The ADTF error term “x” will be derived from the set of ADTF results

· As an assumption, the maximum value of “x” must follow the agreements of R4-153766
· If new ADTF results for a method are not available prior to the Tdoc request deadline for the MIMO OTA ad hoc in January ADTF analysis is performed with currently available ADTF data

CTTC: our understanding of the WF is not consistent with this

BT: we don’t agree to add “x” to the harmonized MU; but we don’t disagree with this data as it is

MMI: from Anaheim WF “In light of gaps observed between ADTF conducted and radiated results, an additional term associated with ADTF conducted-radiated error (“x”) is added to the harmonization MU “h” term”
CTTC: ADTF repeatability needs to be included as a source for “x”

Spirent: our understanding is that “x” would be an additional MU term for methods that demonstrated inconsistent results with Rel-12; we agree that this table is the source for “x”
---

Compromise proposal 1: using combinations of equipment that have gone through some level of validation, can we prove if there exists a non-zero systematic shift for a method’s conducted vs radiated ADTF results? If we prove this, then we apply P3 and P4 from Bluetest’s 0015
MMI: we need to know the root cause

CTTC: we would like to understand what is meant by “some level of validation”?
Compromise proposal 2: we are not seeing +/- conducted-radiated shifts; can we consider adding “x” in the single-sided sense (i.e. if the data indicates a gap of 2 dB, then it would be applied as a +/- 1 dB term to the MU) for the RC+CE method; for the RC method we apply the observed gap in the double-sided sense, as for MPAC and RTS
Spirent: not sure why this gap is seen as one-sided; we have data that shows this can be two-sided
MMI: a 2 dB bias can’t be represented as +/- 1 dB; if we measure more chambers while searching for this issue without understanding the root cause, then we don’t have a conclusion for other bands
Compromise proposal 3: if the gap between conducted and radiated results in RC and RC+CE can be root caused, can we agree to revise “x” to align with the potentially updated channel model or method?

Spirent: whatever this shift is, it has to apply to different outage values
CTTC: don’t agree; we agreed to use 70% for ADTF

Spirent: we need to derive a single performance per GCF request

Proposal 1 and Compromise Proposal 2 both use “alpha” as the source of “x”

1 company disagreed and suggested using Compromise Proposal 1
---

Proposal 7:

	RC NIST
	RC+CE
	MPAC
	RTS

	1.1
	2.3
	0.6
	0.7


Proposal 8:

	RC NIST
	RC+CE
	MPAC
	RTS

	0.55
	1.15
	0.3
	0.35


Proposal 9:

	RC NIST
	RC+CE
	MPAC
	RTS

	1.1
	2.4? 1.6?
	0.6
	0.7


NOTE 1: this table was derived from worst-case ADTF accuracy results for RC NIST, MPAC, and RTS; for RC+CE the worst-case ADTF accuracy results across 70% and 95% outage levels were selected and divided by 2 as a compromise
NOTE 2: a single orientation was used for MPAC and RTS

Spirent: we need to clarify the definition of this offset; this proposal needs to apply to all TPT outage values
CTTC: we need to clarify that the offsets for MPAC and RTS also hold for the three orientations that have been selected
AT&T: agree with Spirent that ideally we would like to confirm that this offset holds for all thresholds; given the constraints of the previous WF and the time we have, 70% should be the focus at this point; would also like to know what is the root cause of this offset?
Chair: table in P9 except the RC+CE value seems agreeable to all except a single company
Spirent: if we can find a “divide by 2” approach that applies to all outages, it may be a good compromise

MMI, Vodafone: what is meant by “divide by 2”

Proposal 10:

	RC NIST
	RC+CE
	MPAC
	RTS

	1.1
	3.2 or 1.6 (1)
	0.6
	0.7


NOTE: if root cause for offset found, use lower value

BT: we do not agree

Proposal 11 as a baseline for further improvement this week:

	RC NIST
	RC+CE
	MPAC
	RTS

	1.2
	[1.6]
	0.9
	0.6


NOTE 1: this table was derived from worst-case ADTF accuracy results for all methods across 70% and 95% outage levels; for RC+CE the value was divided by 2 as a compromise
NOTE 2: an investigation by RC+CE proponents into the root cause of the observed ADTF accuracy values of up to 3.2 dB has been requested; if the root cause analysis is not available by RAN4 #78, the compromise is not valid
NOTE 3: a single orientation was used for MPAC and RTS
NOTE 4: an updated spreadsheet to confirm these numbers will be distributed to the group
NOTE 5: this was derived as the worst case across bands

Question 1: why is the gap between radiated and conducted different at 70% and 95% in the CATR ADTF data?

Question 2: how to mitigate this issue?

Question 3: what is the technical explanation behind the gap in ADTF results between conducted and radiated with RC+CE?

Question 4: why is this gap greater than for RC NIST?

CTTC: we are not OK with this proposal

Spirent: in order for the compromise value to be revised down, we would need additional data submitted by a lab we can all agree on
Chair: can we get a headcount for this proposal as a baseline?
9 companies support

1 company against

Proposal 12 as a baseline for further improvement this week:

	RC NIST
	RC+CE
	MPAC
	RTS

	1.2
	1.6 (6)
	0.9
	0.6


NOTE 1: this table was derived from worst-case ADTF accuracy results for all methods across 70% and 95% outage levels; for RC+CE the value was divided by 2 as a compromise
NOTE 2: an investigation by RC+CE proponents into the root cause of the observed ADTF accuracy values of up to 3.2 dB has been requested
NOTE 3: a single orientation was used for MPAC and RTS
NOTE 4: an updated spreadsheet to confirm these numbers will be distributed to the group
NOTE 5: this was derived as the worst case across bands
NOTE 6: <<capture observation from BT paper>>
NOTE 7: if the investigation provides a root cause and mitigation, the compromise value will be revised according to the mitigation, provided the verification takes place in an agreed-upon lab; if the investigation confirms that the observations in the BT paper, and that they hold across different implementations, then the compromise value can be retained; if neither outcome is achieved, then a value of 2.4 is adopted 
NOTE 8: agreed-upon lab is an independent (i.e. not a test solution provider) lab which has provided methodology test results in the past to either 3GPP or CTIA
NOTE 6:

Criteria to retain 1.6 ( Root cause, derive mitigation, verify mitigation at the solution provider

Criteria to revise down ( Root cause, derive mitigation, verify mitigation in an agreed-upon lab that is an independent (i.e. not a test solution provider) lab which has provided methodology test results in the past to either 3GPP or CTIA

Criteria to revise up to 2.4 ( If no root cause or mitigation found in above

Vodafone: can we have a document that captures the background of how we arrived at the conclusions on “x”?
Chair: let’s prepare a WF on ADTF analysis
R4-77AH-OTA-0019
Way Forward on ADTF analysis






  CR-  rev  () v





Source: Intel Corporation

(Replaces )

Abstract: 

CTTC: can we clarify the formula in slide 4?
Spirent: what is the purpose of NOTE 2, given that the data comes from an already agreed test plan; this implies that MPAC did not provide a complete data set
BT: can we further clarify the “divide by 2” note?

R&S: can we review the spreadsheet?

Spirent: what averaging method can we agree to for ADTF analysis?

Chair: it will be whatever method we use in the spreadsheet, once it is agreed

CTTC: can we flag NOTE 3 for further discussion?
Spirent: if we agree a different averaging method, then this spreadsheet should be updated for consistency
No concerns
Chair: are there any concerns with draft r02?
No concerns
Decision: 

The document was endorsed.



5.2
Harmonization options and their impact on MU [UTRA_LTE_MIMO_OTA-Core]

Chair: it would be helpful to drive toward a working assumption on this during these two days in order to solicit operators’ views

Spirent: ok with this approach; would prefer an agreement that if we going to update the harmonization penalty “x,” then all methods should have a fair representation of this penalty

CTTC: in the WF it was clear that this test would be done entirely at CATR; if no new ADTF results were available prior to this meeting, then we would use existing data

R&S: the scope of this seems to be: starting point is the analysis sheet from RAN4 #77, use 3 orientations, use agreement on the “x” term from yesterday

Chair: new draft document shared on the reflector
Intel: “harmonization cost” column is not clear; suggest removing
CTTC: on Opt G (3 pos) the offsets for B7 and B41 are not correct; also not clear what “harmonization cost” column means for more than 1 method
Vodafone: why only C, D, and G options?

R&S: these options only implement the 3 orientations that were agreed; we can work offline to clarify offsets

Vodafone: on harmonization cost, this looks like the diff between max and min harm MU; this should be harm MU – max MU of a given method
5.3
Update on additional DUT testing [UTRA_LTE_MIMO_OTA-Core]

R4-77AH-OTA-0010
Analysis of UE measurements used to augment the initial harmonization campaign
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Source: ROHDE & SCHWARZ

(Replaces )

Abstract: 

This paper presents the analysis of the UE measurements used to augment the initial harmonization campaign in order to determine a first approximation of the bias term "b"

Decision: 

The document was Noted.



Regarding additional devices

Spirent: we did offer additional devices; we have two devices with us for hand off; we believe these devices are outliers; one issue is that these devices do not support ATF for the RTS method; KS tried to identify another devices that could support ATF; it would useful to include these devices in order to understand the bias term; would like to still use these devices
CTTC: we have consistently opposed to test devices that are not able to get data for all methods; we should pick extra devices that support all methods
R&S: can Spirent justify why these devices should be considered? Maybe we can take a similar device that supports ATF?
KS: to CTTC, we need understand what we are gaining with further testing; in the past campaign we had 64 comparison points; we are sufficiently satisfied with the conclusions for RTS; it would be interesting to include the Spirent devices; we shouldn’t use the shortcomings of RTS to stop us from testing with new devices
BT: agree with CTTC
Vodafone: surprised that the company that doesn’t support ATF supports using additional devices, but other companies are opposed; there is little we can do about some devices not supporting a method
Spirent: to R&S, the justification is that these devices have alternative chipsets, we have data that shows that these are outliers on the bad performance side; we can share this at this time, but we’d like to find out if an alternative device that supports ATF is available
KS: we do have another device that wold be representative what we think is a good performing device and that does support ATF; we are working out the logistics; ideally, we’d like one good and one bad performing device; there is an active investigation looking into RTS and MPAC differences; the extra bias term is related to RC and MPAC methodology differences
CATR: we can test 2 devices

R&S: what is the status on KS1 and KS2? Was under impression we’d get data for this meeting

BT: similar question on status

CTTC: recall the agreement from call #8 that we should start testing with KS1 and KS2; additional devices are best effort
CATR: KS1 and KS2 completed in RC, RC+CE, RTS, MPAC not yet done; we can complete this and handle 2 additional devices
KS: we are going to try to get one more device (good performing) and will deliver to CATR next week

Spirent: we will provide a poor performing device to CATR

CTTC: does the KS device support ATF?

KS: yes

CTTC: does the Spirent device support ATF?

Spirent: no

CTTC: we are OK with including the KS device; we are concerned with adding the Spirent device

Spirent: this device is an alternate shipset and is a good opportunity for the campaign; the concern does not seem to be consistent with the RAN4 #77 WF
BT: we are also concerned but also recognize that additional testing is helpful; is there another way to make progress?
AT&T: what is risk?

Vodafone: we did discuss this in a conference and made it clear that this group should not negotiate which devices go in and which don't; if there is value in adding a device, then we should include; not all devices in the world support some methods; we don’t understand the background behind this concern; we see value in a device with an alternative chipset; can the objecting company provide an alternative?
KS: we don’t see this is a technical objection; we are doing things on a best-effort basis; we do have limitations on support of ATF, but that is not a basis for not testing devices
BT: we are not objecting on including the additional device; it is fine; we need a way to make clear that there are different statistics; we need to reflect this information in our harmonization decision; we need to understand the statistics on which the harmonization decision is made
CTTC: we are not against testing additional devices, but we need to fill gaps in terms of priorities for CATR testing; can we check if CMCC can provide an additional B41 device?
CATR: regarding priority; we agree with Spirent; CMCC can provide additional B41 devices, but we cannot confirm if such a device can support ATF
Chair: is there an alternative device CTTC can suggest for this effort?
CTTC: we have a device that supports B13 and B7 and has a chipset that supports ATF

Spirent, MMI: does this device represent outlier performance?

CTTC: yes

Chair: is it possible to deliver this device to CATR this week or next week?

CTTC: no
Chair: are there concerns with adding the Spirent proposed device that supports B7 but does not support ATF to the CATR test load?

CTTC: we are concerned
BT: we need to incentivize progress on RTS

Chair: one approach is to add the proposed device by Spirent and note the objections from objecting companies; we can include these objections in the harmonization outcome discussions

Proposal: the group agrees to add the device proposed by Keysight (KS3), which supports B7 and ATF, and the device supported by Spirent (SPI1), which supports B7 and does not support ATF but it is claimed to be an outlier and implementing a new chipset. The group acknowledges that adding a device which cannot be tested in RTS introduces statistical differences across all-method-comparable data and agrees to address these differences during the discussions associated with reaching the harmonization decision.
Spirent: can we clarify that testing SPI1 is not conditioned on any other device availability?

CTTC: the original proposal was to condition it; if for the sake of consensus we need to clarify, then we are OK; the main concern is that we further increase the statistical differences

Chair: with these minutes, can we agree the proposal?

No concerns
CATR: what about the B41 device?

CTTC: can KS clarify if TDD is supported by RTS?

KS: no

CTTC: we have a concern with including the B41 device because RTS does not support B41
KS: we are not making any claims on B41 with RTS; it is a non-issue, and this as a reason not to test the B41 device doesn’t make sense

CTTC: we are raising a flag that some methods cannot cover all LTE technologies; if we acknowledge that there is a possibility for partial harmonization due to a method limitation, then we can move forward
Vodafone: this statement is vague

R&S: realistically speaking, we have KS1, KS2 still left for MPAC; then two B7 devices; can we add B41?

CATR: KS1 is completed in MPAC

Vodafone: how to handle the results is a separate discussion

AT&T: agree the statement is vague; we have been informed that KS will not support TDD any time within this work
Telia Sonera: can we add “harmonization shall not be delayed due to the testing of this B41 device?”
Spirent: we don’t see this impacting the test time
Chair: can we agree to include the B41 device for harmonization testing?

1 company is concerned

BT: can we clarify what happens if there is no B41 device from CMCC and no data for the next meeting?
CATR: we have 6 B41 devices

KS: there is no statistical significance in something that has no statistics; we don’t agree with adding that
Proposal: the group agrees to add the B41 device proposed by CMCC, which does not support ATF. 
No concerns
5.4
Resolution of the differences between RTS and MPAC results [UTRA_LTE_MIMO_OTA-Core]

R4-77AH-OTA-0006
Investigation of MPAC and RTS Differences Utilizing Conducted ADTF Model
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Source: Spirent Communications

(Replaces )

Abstract: 

Decision: 

The document was revised in 0016.

R4-77AH-OTA-0016
Investigation of MPAC and RTS Differences Utilizing Conducted ADTF Model






  CR-  rev  () v





Source: Spirent Communications

(Replaces )

Abstract: 

MMI: the MPAC conducted used the same cpx pattern collected by ATF: was this pattern measured once in 3d or once per device orientation?
BT: the tables show over 4.8 dB difference between conducted and radiated; should this be used as ADTF accuracy?

CTTC: previous result vs. new flips sign for the 4 dB difference; why were the orientations selected not the same as those that were selected
KS: to MMI, the patterns that were measured were those from the Aug TPT measurements; for the two orientations, we measured a cut per orientation; the pattern was rotated against the channel model in azimuth; to CTTC, we picked these orientations to investigate the observed difference to root cause the analysis
Spirent: to BT, the 4.8 dB diff btw conducted and radiated is part of the investigation of differences; ADTF accuracy is out of scope for inter-method comparisons here; to CTTC, the sign flip is that our results are closer to MPAC than the referenced paper from KS; if we look at the curves, there is no sign flip
BT: the 4.8 dB is a difference between conducted and radiated
KS: in prior analysis, we observed a 4.8 dB difference between MPAC and RTS; Spirent performed a conducted version of the measurement; there is not ADTF error in the paper; in our analysis we also had agreed in radiated results but disagree with conducted

CTTC: there were conducted diff btw RTS and MPAC; the reason given was that different radiation patterns were used; here the same pattern was used, but still there are differences
Spirent: conducted ADTF test was used to compare to OTA results; we are not baselining conducted results across methods

Decision: 

The document was Noted.



R4-77AH-OTA-0008
Analysis of AC method differences and work plan
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Source: Keysight Technologies UK Ltd

(Replaces )

Abstract: 

This paper reviews existing analysis of AC method differences and outlines plans for continued analysis.

KS: based on what we have seen, we have determined that the differences between RTS and MPAC can be explained in terms of conducted ADTF alignment; the issue may lie in the CM implementation and not in the ability of the method to recreate the CM over the air
MMI: based on results by Spirent, Clause 2.3 are all eliminated; is this correct?
KS: if we assume that the CM implementation in MPAC is correct, then yes

MMI: regarding test volume, it should not be an issue, since Spirent showed that ADTF conducted/radiated aligned, this should not be an issue even for a B7 device

KS: we are not investigating test volume

Decision: 

The document was Noted.



6
Test case definition

6.1
Working assumption on test case definition [UTRA_LTE_MIMO_OTA-Core]

7
All other business

RAN4 Chair: all endorsed papers from this meeting need to be resubmitted as new tdocs for the next meeting; this meeting report will be presented on Monday in the RAN4 session as well as all endorsed papers
KS: can we hold an offline call prior to the RAN4 meeting on the averaging method?
Spirent: agree

CTTC: we would prefer to update the harmonization excel file

BT: prefer to hold offline call on averaging method after new data is available so that we can evaluate all data

Proposal: hold an ofline call during the week of Feb 8th on the topic of the harmonization excel file including averaging method

No concerns
8
Close of the meeting (No later than Friday, 5 p.m.)

