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1
Opening of the meeting (Thursday, 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.

RAN4 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
2
Approval of the agenda

R4-1706400
Agenda for RAN4-MIMO OTA ad-hoc






  CR-  rev  Cat:  () v





Source: Samsung Electronics Co., Ltd

Discussion: 

Decision: 

The document was approved.



Thursday
· 10:30 – 11:30: Opening session (approve agenda, first round through available documents)

· 17:30 – 20:30: Second round for AI 3.1, 3.2, 3.3
Friday

· 9:00 – 10:30: Develop agreements in AI 3.1

· 11:00 – 12:15: Develop agreements in AI 3.2, 3.3

· 14:30 – 17:00: Closing session

3
Radiated requirements for the verification of multi-antenna reception performance of Ues [LTE_MIMO_OTA-Core]

3.1
Performance Aspects [LTE_MIMO_OTA-Core]

R4-1706408
MIMO OTA way forward






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Chair note: this document is reserved to capture agreements made during the meeting
R&S: the WF should include a proposal for the levelling procedure in terms of the max RS-EPRE as well as P_MODE issue possibly related to LNA switching devices or other non-linear behaviour
Keysight: for harmonization, this number was not important; for performance work we believe this is critical; we would like UE vendors to understand what this number means

Decision: 

The document was approved.



3.1.1
Lab alignment [LTE_MIMO_OTA-Core]

R4-1706401
Measurement results for lab alignment test activity – Re-tested at SGS






  CR-  rev  Cat:  () v





Source: NTT DOCOMO INC.

Abstract: 

This contribution provides re-test data for PADs.

Discussion: 

R&S: there was no analysis on TRMS, but we checked, and TRMS metrics have passed according to our check; for S_MODE there may be one outlier

Chair: will it be possible to submit data for performance requirement development for the August meeting?

NTT DOCOMO: we intend to remeasure for the performance requirement for the August meeting

Decision: 

The document was noted.



R4-1706407
MIMO OTA lab alignment analysis






  CR-  rev  Cat:  (Rel-15) v





Source: Intel Corporation

Discussion: 

Chair note: this document is not available
R&S: what about Lab1 results? Is there a plan to have a conf call or to discuss in August meeting?
Intel: the ref DUTs and antennas are en route to Lab1 now; whether root-cause and measurement can complete early enough to have a conf call is too early to tell

Intel: regarding the alignment work plan, is there an update from ETS/MVG about the development of any relevant verification procedures?

MVG: we plan to provide a noise floor verification procedure by the august meeting

Keysight: some framework of what needs to be done could allow other companies to contribute and to help; otherwise, this activity seems to be not transparent, and this introduces risk

R&S: we should try to make as much progress as we can this meeting; next meeting will be very busy
Decision: 

The document was withdrawn.


R4-1706417
Way forward on noise floor test procedure for MPAC






  CR-  rev  Cat:  (Rel-15) v





Source: ETS-Lindgren, MVG
Discussion: 

R&S: who will host the call, and will the group be able to attend?

ETS: we will host the call, and the group is invited to attend

Keysight: is this a conducted measurement that calculates the OTA noise floor?

ETS: yes

Keysight: is this the root-cause of the issue recently observed?

ETS: we have a reason to believe so, but we need to confirm

Spirent: we may say “the probe that is used in this procedure is the one with the highest output power according to the spatial channel model generation provided by the channel emulator”

Keysight: is it necessarily the case that the highest gain would have the highest noise? What about the other probes? What if there is a problem amplifier?

Spirent: we agree with Keysight; our understanding is that the main purpose of the procedure is to enable every lab to perform it on their own; thus, this procedure is simplified; the particular circumstance would not be verified

Keysight: so if all amplifiers share the same characteristics, then this procedure may verify; however, we don’t believe this procedure characterizes the actual noise in the chamber; we may consider this measurement for each amplifier; this is an aggregate noise floor, so we should use the procedure for aggregating the noise signals

Intel: we agree with Keysight; what is the passing criterion? What is the target noise level?

ETS: this is a framework; we would like to derive the passing level after collecting data; any change in the procedure we would like to discuss with MVG
Spirent: regarding the practicalities of measuring true noise in the center of test volume, we would like to work with Keysight in order to better understand the noise measurement details

Keysight: we would be happy to help

R&S: is the intention to look at this just once, or should we develop a procedure for most systems out there?

ETS: our intention is to develop a procedure for anybody; it is a good idea to work together; we are limited by equipment, and if Keysight can help with equipment

Spirent: we volunteer to visit Lab1 and assist with this procedure

Keysight: we will look into the equipment availability
Decision: 

The document was revised in R4-1706419.

R4-1706419
Way forward on noise floor test procedure for MPAC






  CR-  rev  Cat:  (Rel-15) v





Source: ETS-Lindgren, Intel Corporation, Spirent, Keysight, Rohde & Schwarz, CATR
Discussion: 

Decision: 

The document was approved.


3.1.2
Performance requirements and test tolerance [LTE_MIMO_OTA-Core]

Incoming LS

R4-1706402
LS on CCSA progress on MIMO OTA test requirements






  CR-  rev  Cat:  () v





Source: CCSA

Discussion: 

This LS was presented by CATR
R&S: regarding evaluating 150 devices, is CCSA saying that this is the minimum of statistical significance or a recommendation?

CATR: over 150 devices were measured for several bands; requirements were approved only for B39; this does not represent the minimum requirement on the number of samples, in our understanding

R&S: how many devices were used to derive the requirement for B39?

CATR: about 40 or 50 S_MODE measurements according to our recollection

Intel: Are there any differences in the RMCs between CCSA and 3GPP?

CATR: the only difference is the number of SF; we used 10,000; for TDD all the parameters are the same; for FDD we use 20 MHz BW

Chair: is there any action needed in response to this LS?

CATR: we can discuss later if we have some output to CCSA

Keysight: it would be useful to know where in the distribution of the measured data the requirement was set; some understanding of the approach/process would be useful
CATR: We followed similar procedure as TRP/TRS is following now; we can find some information to share
Decision: 

The document was noted.

Test case parameters
R4-1706406
CR on maximum RS-EPRE level





37.144
  CR-  rev  Cat: F (Rel-15) v14.3.0





Source: Intel Corporation

Discussion: 

Decision: 

The document was withdrawn.



R4-1706409
CR on maximum RS-EPRE level





37.144
  CR-  rev  Cat: F (Rel-14) v14.3.0





Source: Intel Corporation

Discussion: 

R&S: should we try to clarify that the measurements have to be performed up to this value?
Intel: our intention was that the test system would measure to this level, but we did not explicitly capture this point

CTTC: we would like to have the R&S comment be captured in the CR
Decision: 

The document was revised in R4-1706412.
R4-1706412
CR on maximum RS-EPRE level





37.144
  CR-  rev  Cat: F (Rel-14) v14.3.0





Source: Intel Corporation

Discussion: 

R&S: we should have some clarification up to which level the test system is expected to measure
NOTE: PCTEST provided comments on the reflector asking not to mandate the maximum measured level

Proposal:

PRS-EPRE-MAX is defined as -80 dBm/15 kHz and is the maximum downlink RS-EPRE measured by the test system

CATR: we don’t need to measure the UMi model at this high power level

R&S: we would like to also capture that -80 dBm/15 kHz should be the max RS-EPRE tested if the target TPT level is not reached at a lower RS-EPRE
Decision: 

The document was endorsed
TRMS results and framework

R4-1706405
TRMS results for band 41






  CR-  rev  Cat:  (Rel-14) v





Source: CATR

Discussion: 

R&S: For PS1 we added B19, and we substituted B20 with B5
Keysight: we were also looking for this kind of information regarding the CCSA data; it looks like the spread of performance seems to be about 6 dB; this seems to be narrower than the spread in SISO results (TRS)

R&S: if we look at TDD TRS measurements, we don’t see a 6 dB spread in TRS results
Keysight: the typical spread per band is 10 to 15 dB for TRS; haven’t checked TDD specifically

Decision: 

The document was noted.

R4-1706404
Proposals on TRMS framework






  CR-  rev  Cat:  (Rel-14) v





Source: CATR

Discussion: 

R&S: we have clarification proposals for an updated draft
Intel: can we correct the list of PS1 bands?

CATR: we are currently working on a revised version

Keysight: can you clarify P6?

CATR: in TRP/TRS there are a number of measurement results where the number of supported bands by the device is not known

R&S: this is a very important document; can we do a live edit session of this document this evening?

Chair: we can work on this draft during the evening session

Decision: 

The document was revised in R4-1706413.
R4-1706413
Proposals on TRMS framework






  CR-  rev  Cat:  (Rel-14) v





Source: CATR

Discussion: 

CATR: we need some decisions on how many samples to use and which target passing rate and which bands are in PS1
Keysight: we should clarify why P8 is added

Proposal: Regarding P8 this information may be used to enable the possibility of defining requirements based on the number of bands supported
CATR: we have concerns with this proposal

Intel: we have concerns with this proposal

Keysight: Regarding P8, could this information be used to enable the possibility of defining requirements based on the number of bands supported?

Decision: 

The document was approved.

R4-1706418
Definition of PS1 bands






  CR-  rev  Cat:  (Rel-14) v





Source: Rohde & Schwarz
Discussion: 

Decision: 

The document was approved.

3.2
MPAC and RTS methodology maintenance [LTE_MIMO_OTA-Core]

R4-1706410
Initial RTS TDD results vs. MPAC






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

CATR: is there any special setting/application for TDD measurements?
Keysight: in terms of the setup and procedure, it is as defined by 3GPP; we used the layer-3 function of the ATF

Intel: for the RTS-MPAC lab alignment, do you see scope for any potentially new verification procedures?

Keysight: we would like to check the MPAC TDD noise floor verification procedure, and this may have some impact in the same way that the CE verification is different for RTS from MPAC

Decision: 

The document was noted.



R4-1706411
Support for >2 Rx UE using RTS






  CR-  rev  Cat:  () v





Source: Keysight Technologies UK Ltd

Discussion: 

Comments from PCTEST received offline
Keysight: the PCTEST question was regarding the 4rx UE receiving 2-layer MIMO, the device may switch/combine antennas according to its algorithm; our understanding is that the goal of the two-stage method is to present to the receiver the signals that would physically appear at the antenna interface; whether the receiver chooses to use or not use certain antennas, is up to UE implementation; we think we can create the equivalent condition

Chair: what are the next steps?

Keysight: we would like to get real measurements on a device, and we will continue the discussion

Decision: 

The document was noted.



3.3
Others [LTE_MIMO_OTA-Core]

R4-1706403
MIMO OTA Harmonization – Results of First Set of Bands (cont.)






  CR-  rev  Cat:  (Rel-13) v





Source: CTTC, Telstra, Orange

Abstract: 

RAN4 is currently analyzing the MIMO OTA harmonization across test methodologies, and has a test plan in force to conclude on the first set of bands [1]. This contribution analyses the harmonization results using the data made available by the single test lab on the approved best-effort approach and concludes on this first set of bands.

Discussion: 

Chair note: moved 6403 to the correct agenda item
R&S: this is a paper for approval, but no proposals are provided; we did not observe new test data; will data be made available?
ETS: agree with R&S; we are not clear why some data was removed

R&S: regarding PS1, this paper should address HS1; this paper mentions harmonization lower and higher bound, but in the harmonization outome CR we had agreed to the harmonization bound to be set to 1.5 dB

CTTC: the data was provided late and will be added to a revision of this document; we also have prepared proposals; we will also take the comments into account

Decision: 

The document was revised in R4-1706414.

R4-1706414
MIMO OTA Harmonization – Results of First Set of Bands (cont.)






  CR-  rev  Cat:  (Rel-13) v





Source: CTTC, Telstra, Orange

Abstract: 

RAN4 is currently analyzing the MIMO OTA harmonization across test methodologies, and has a test plan in force to conclude on the first set of bands [1]. This contribution analyses the harmonization results using the data made available by the single test lab on the approved best-effort approach and concludes on this first set of bands.

Proposal 1: RC+CE is harmonized to MPAC for LTE TDD

Proposal 2: Continue investigating LNA-active devices on harmonization for FDD bands in line to the agreements in the Way Forward [10]

Proposal 3: Carry out additional measurements on any test lab which has demonstrated alignment on MPAC test method within 3GPP should the chosen harmonization lab have problems to finish all the required tests in time.

Discussion: 

R&S: we would prefer for CATR to release the new data, as we had done in the past; the group needs to look at the data; there seems to be a mix and match of Intel and R&S analysis; given the harmonization bound agreement, for B3, the harmonization cost seems to exceed the agreed harmonization bound
Keysight: is there any link to other aspects, in particular to the definition of band-specific offsets? Is this tied to the harmonization decision, or is this something to do later? Also, it would be useful to analyse the offsets and to compare them to offsets derived with other data and to see if there is a trend in the frequency domain

ETS: one of the devices was removed; we believe this device should be re-tested
CTTC: agree with R&S that it would be nice if CATR could publish the data; there is a difference between the harm cost calculated and the lower bound in the B3 case, but this is well below the higher bound; but do we have a precision to measure 0.01 dB? To Keysight, we think the data they are asking is already in the excel we provided; due to lack of time, we only could measure TDD bands to try to focus on LTE TDD this meeting

R&S: we would like to refer to the harmonization project plan; the bound that was defined in the latest CR is 1.5 dB; if we could get a contribution number of CATR to get the raw data, we would like to take a look at the new data for the August meeting; we propose to revisit this contribution at the next meeting
Chair: formally, the extension of the MIMO OTA WI narrowed the scope to performance work; of course, companies are not precluded from providing contributions

CATR: we would like to focus on performance work

R&S: we agree that the focus is the performance; we should give RC+CE a fair chance to take a closer look; strictly in an offline fashion, we would like to look at this for the next meeting

CTTC: we can prepare the contribution

CATR: we see that the data we measured was sent to the reflector

R&S: the WF for this was that CTTC and BT would come up with applicability statements; we would like to see this wording
CTTC: this applicability statement would only work for LTE FDD bands; we see no need to apply this for LTE TDD; we would like to further analyse for next meeting

Keysight: if there is an issue how the method deals with LNA switching, then that does not depend on duplex mode, unless there is a reason why the TDD mode would not have this particular behaviour; evidence of this isn’t clear at this point; we think there should be a general applicability
R&S: On P2, the work is useful; but who is going to do the work?

Chair: does P2 represent a new harmonization acitivity?

CTTC: P2 is just to accept that we need more time in order to study the behaviour of some of the devices in the harmonization pool; we can look at this for the August meeting; we see the need to perform additional measurements; we don’t think would impact the performance part of the work
R&S: is the plan to source new devices, or is the plan to pull the harmonization devices from CATR and to do more work on them?

CTTC: new devices have been already sourced; we cannot confirm at this time

R&S: which lab is proposed to “continue to investigate”?

CTTC: in case we need to measure or re-measure, and if CATR is unable to perform measurements, then maybe we could measure in another lab that could be considered to be aligned

Decision: 

The document was revised in R4-1706416.

R4-1706416
MIMO OTA Harmonization – Results of First Set of Bands (cont.)






  CR-  rev  Cat:  (Rel-13) v





Source: CTTC, Telstra, Orange

Abstract: 

Proposal 1: RC+CE is harmonized to MPAC for LTE TDD, as the harmonization cost is lower than the harmonization lower bound for all LTE TDD bands, as we can see in the tables of this contribution.

Proposal 2: Continue investigating LNA-active devices on harmonization for FDD bands in line to the agreements in the Way Forward [11]

Proposal 3: Carry out additional measurements on any test lab which has demonstrated alignment on MPAC test method within 3GPP should the chosen harmonization lab have problems to finish all the required tests in time, assuming an additional MU element of 0.06 dB [12] [13].

Proposal 4: For the FDD bands tested in the MPAC/RC+CE harmonization, the harmonization cost when no LNA-switchable devices are considered varies between 0.69 and 1.18 dB. This harmonization cost is within the harmonization target for all bands and, therefore, harmonization between MPAC and RC+CE for Bands 13, 5, 3, and 7 can be confirmed. Considering the positive outcome of the MPAC/RC+CE harmonization analysis, the following applicability criteria for the MPAC/RC+CE harmonization are proposed based on the current understanding of RC+CE harmonization formula/settings:


a. For the solo purpose of harmonization of results to MPAC in LTE FDD bands and until the restriction is overcome by further harmonization analysis or formulas, the RC+CE method is only applicable to devices which do not contain an LNA-switchable element which changes in response to the radio environment.


b. The devices that have shown a MPAC/RC+CE harmonization problem during harmonization studies were those modified to install the special ATF application for measurements in RTS systems. Tests of the one unmodified device brand and model identical to one modified have shown that the harmonization problem does not occur when the device is not modified. The root-cause of the LNA-switchable MPAC-RC+CE harmonization problem being the ATF function modification needs to be discarded or confirmed with at least an additional test of another same but unmodified device brand and model.
Discussion: 

R&S: we would like to review the data, which has been made available only yesterday; do not agree P1; regarding P4, we would like to defer the applicability statement discussion until independent review of the data can conclude; do not agree P2; regarding P3 we should define a specific plan and select a lab; the lab should demonstrate alignment; we need a project plan for this activity; we do not understand the new MU element; the claim in P4 should be justified with data
Keysight: regarding P4b, we do not think this claim is credible; we would like to see the evidence and analysis; there was not a problem in alignment between RTS and MPAC with the LNA switching; the applicability statement on LNA switching is too generic; our understanding is that most mobiles implement such techniques; it may rule out most mobiles; we are also concerned that with this applicability criterion, the device would have to be measured first before deciding whether the device is applicable
ETS: PCTEST had made a comment on the reflector; regarding removing KS2, is there detailed information that can be provided why this was done? In general, any problem devices should be replaced not removed; regarding P4, most devices will have LNAs integrated
R&S: instead of removing devices from analysis, a retest should have been done

CTTC: regarding comments on P1, if any other company is willing to check harmonization cost, they can do so now that the data is available; we don’t see the need to delay the decision on this for the next meeting; regarding comments on P2, it could be interesting if these devices could be remeasured, but that is for FDD, also RTS was harmonized in one band using just 7 bands, and we do agree that KS2 should be re-tested; regarding comments on P3, we do not think a new plan is needed, since this is just a measurement activity for harmonization purposes; regarding comments on P4b, we have measured BT2, which is the same model as RS4, and this devices does not seem to have the LNA switching issue
Keysight: is there a technical explanation backing up P4b?

CTTC: the only difference between BT2 and RS4 is the presence of this issue

Keysight: we believe the onus is on CTTC to show why this is different; the devices may not be identical

Chair: is the understanding correct that P1 does not seek to correct any of the harmonization analysis procedures we used during RAN4 #83, and the difference is that it presents the results of a new measurement activity?

CTTC: yes; we could condition P1 on any company’s verification analysis

R&S: two companies had provided independent analyses last meeting, but this meeting the data was not available early enough to let these companies to perform the analysis

CTTC: we would like the group to consider RC+CE harmonized with MPAC for LTE TDD if no company checks raise concerns with the analysis

Decision: 

The document was noted.

R4-1706420
Way forward on RC+CE harmonization






  CR-  rev  Cat:  (Rel-13) v





Source: CTTC, Telstra, Orange

Abstract: 

· FDD Proposal: The criteria to consider a DUT as non eligible for RC+CE/MPAC harmonization is that it achieves the same target TPUT for different RS-EPRE values. That is the applicability stament for RC+CE/MPAC harmonization.
· TDD Proposal: Testing a total of 7 DUTs in TDD HS1 bands in Lab3.
Discussion: 

CATR: can you clarify “non eligible” in the FDD proposal?
CTTC: this is an applicability statement and is general

ETS: on FDD proposal, we should not remove a device from harmonization so easily; we would like to see technical explanation; on TDD proposal, we should test 8 if time allows

Keysight: the applicability statement is a good start; if we exclude results based on the applicability statement, then we should re-evaluate the data to see if harmonization is still possible; right now we have a harmonization decision based on a minimum of 7
CTTC: we can add to the WF that testing 8 if time allows is OK; a methodology can define an applicability statement; this is not completely technical
ETS: mainly devices in the future would include this feature; we cannot exclude it

Keysight: the issue is that harmonization outcome was reached with the existing device pool; the next step is, if we exclude devices, what is the harmonization outcome?

Decision: 

The document was revised R4-1706421.

R4-1706421
Way forward on RC+CE harmonization
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Source: CTTC, Telstra, Orange

Abstract: 

Discussion: 

Decision: 

The document was revised in R4-1706422.

R4-1706422
Way forward on RC+CE harmonization






  CR-  rev  Cat:  (Rel-13) v





Source: CTTC, Telstra, Orange

Abstract: 

Discussion: 

Decision: 

The document was noted.

R4-1706415
Additional LTE TDD data for harmonization






  CR-  rev  Cat:  (Rel-13) v





Source: CTTC, CATR
Abstract: 

Discussion: 

Decision: 

The document was Noted.

4
Any other business

5
Close of the meeting

Report prepared by: MCC
