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The meeting started by appointing Areg Alimian to do the work of secretary for San Antonio November TGT meetings.

Tom Alexander is appointed as editor of task group T by unanimous consent.

Chair presents “Welcome to TGT Evaluation of 802.11 Wireless Performance”.

After agreeing on agenda the presentations should start tomorrow morning.  If there is a motion that there is a large presentation associated with it, they need to be present on the server for 4 hours before the presentation.

This means that the latest that the presentations can appear on the document server is 11:30 on Thursday.

Agenda from document 04/1389 is accepted by unanimous consent.

The minutes from the Berlin 802.11 meeting (11-04/1166r0) are accepted by unanimous consent.

Chair asked the Task group for any additional presentations not listed on the agenda.

  “A proposed controlled Open Air Test Methodology” – By Mark Kobayashi.  Presentation expected to take around 45 minutes.

Comment by Fahd P. – Paul Canaan will not attend this meeting and I have to sync up with the Intel folks before I present.  The presentation we were planning to give originally will be changed to a different one.   The presentation will address the second usage scenario for streaming multimedia applications.

Chair:  Tom Alexander, you have 3 presentations listed.  One where you were going to present the template for TGT presentation.  Has that changed?  Tom:  No, the presentation will still have the same document and revision number.

Fahd P.:  We actually deleted the Streaming Media presentation, but I’m also going to present another presentation 04/1222r1 “Measurement Methodology Proposal based on Approved Framework”.

Tom:  Is r1 of document 04/1222 on the server yet.  Fahd P.d:  No.  The presentation is expected 45 minutes to one hour.

Fanny Mlinarsky:  Expecting the presentation on Rate Vs Range to last 20 minutes.

Chair:  What order do you want to present.  Michael Foeglle - 11/04/1402r0 – “Standardizable Measurements of 802.11 PHY Layer Performance” expected to last 45 minutes to one hour.

Chair:  You’d sent me an E-mail requesting to present on Wednesday at 9am.  Which presentation is that:  Answer:  The first one on the agenda.  

Chair coordinates with Tom Alexander for him to present all of his 3 presentations on Tuesday morning.

Tom:  Don’t you need to have the presentation on the server for 4 hours before presenting it.  Chair:  No, this is only necessary if there’s a presentation and motion(s) associated with them.  A good practice I’ve seen in other task groups is to make a presentation and inform people during it that the presenter intends to have a vote on it subsequently.

Chair:  Does anyone know if they have motions associated with their presentations.  No definitive response from the audience.  

Michael Foegelle agrees to present before Fanny Mlinarsky.  

Chair:  I have an irreconcilable schedule conflict tomorrow morning.  We can either call recess or have the group meet in ad-hoc mode tomorrow from 10:30-11:30.

Chair:  I think we’ve worked out a schedule for ourselves which allows a certain amount of flexibility.  We have to accept the agenda.

Tom:  Q:  What’s the plan for Thursday, 6 hours of motions?  

Chair answer: no, want to allow for additional presentations in new business, as well as potential conflict with TGn.

Chair:  Ask for a motion to accept changes to the agenda.  Moved by Tom Alexander.  By unanimous consent, we accept the modified agenda.

Chair proceeds to presenting the timing schedule for the week for TGT meetings.  (Slide 7 of 1389r0).

Chair presents slides 8 and 9 on Timeline going forward and Progress since Berlin meeting.

Chair discusses slides 11 and 12 on how IEEE 802.11 standards development process and how to Write a draft and make a corresponding presentation.

Q.  Fanny M:  If there is a written Word document, how’s the editing done before a vote is made.  A:  If the group needs to collaborate and have input on the draft, then this can be done separately and submitted as a document with incremented revision number.  The 4 hour submission to the server applies.

Tom:  Both of the draft changes described on slide 12 apply to letter ballot.   Once the draft goes into a letter ballot, proposed changes to the draft have to pertain to already existing letter ballot comments.

Slide 14 shows a block diagram on 802.11 process on draft approval.

Q:  Where are the drafts for different task groups stored on 802wirelessworld website.  Chair:  I thought they were available on the 802wireless world for non-voting members attending IEEE meeting.  I will take an action item to find out.

Next presentation:  Doc 04/863r2 – Presentation templates.

Chair:  With regard to references, why would it be a problem to refer to specific references that are germane to that test?  Tom:  If you have an RFC reference, you can put the reference inline in the text.  

Chair:  As long as you can refer to a reference within the template, the references can be listed separately.  

Fanny:  We have a template for submission that’s not directly linked to the structure of the documents.  

Tom:  What I’ve typically done when appointed as an editor, I’ve called for editorial coordination within IEEE.  As part of that, we’ll solicit feedback on the template.  

Fanny:  For all practical purposes, it’s acceptable to have changes to the template when it makes sense.  Mark:  It’s fine to a point in the process before we’re too close to the letter ballot.  

Chair:  The sense I get that we should at this time follow the template in document 04/863r2.  The template has to be up in the air and unsettled if we’re going to go with this approach.  A given proposal will be evaluated based on conformance to this template.  Tom:  I was hoping we can mandate this requirement after this template gets some mileage.

Mark:  Maybe the way to go about it is to straw poll whether people want to use this template going forward.  Given that we have a starting template, and after we can work the kinks out, we will have something cooked by the next task group meeting.

Chair: Do we want to go over the template now or shall we work on it in the privacy of our desks.  Tom:  I’m more interested in the back part of the template.  I’ve tried using this already and have found it to be wanting.  What I did was to take my internet draft and to port it into this template.   Starting from section X.5, things were not too clear.

Michael F:  It does not make sense to describe the DUT for each test, but to create a summary list of test equipment and for each sub test reference the specific device in the list.

Mark:  It may be desirable that a particular test was being run for a particular test metric.  If you’ve written out a test procedure, now you’ve actually run the test procedure and shown the test results.  Section X.5  intent was to report what the actual test setup for a given test was.  
Chair:  Is what you’re suggesting to describe how the test was run as part of the test.  Now we’re digressing from the test template. 
Mark:  This can be more of a backup information to substantiate the test.  

Tom:  I think what Mark is saying is when the presenter makes a presentation on a given metric, they should have gone into their lab and come up with a validation for their test by actual data.  

Mark:  It’s important, as part of X.5 section, to list out the exact description of the test and list of the specific test equipment.  

Mark:  There are going to be situations where we’re not going to be able to test a given technology.

Fanny:  I think it’s important to mandate that each test have repeatability.

Charles:  If we’re coming out with new standards all the time and TGT has productive life to create new test methods.

Areg:  As the Study group has agreed not to list test equipment in the normative standard, how do you correlate this to you suggestion of listing specific test equipment in section X.5 of the test proposal document.   
Mark:  Right, not in the normative document, but in the test results section of a test proposal people present.

We must consider future technology and how far we go out to test such technologies.

Tom:  If for example we don’t come up with something for 802.11n, if we need a test bus to allow for basic testability of their standard, it’s better to work on the upcoming technology testing ahead of time to resolve such issues before it’s too late.

Comment:  Part of proposal backup is an actual live example of the test that the presenter has done showing how the test technology works.

Comment: We need to start to come to an agreement as to what constitutes a proposal.

Chair:  What kind of test are we going to accept?  Test on Performance metrics?  If there is a conformance proposal, do we rule it out?  The consensus seems to be that the Task Group should focus on performance characteristics.  

Chair:  Recessing for the day, to meet tomorrow morning with Tom Alexander’s presentations.

Michael Foegelle’s presentation 04/1402 has been uploaded to the document server.

Tuesday, November 16, 2004
Chair started the meeting by introducing the revised agenda as agreed in yesterday’s meeting.  Without further due, chair hands the floor over to Tom Alexander to commence his presentation 04/1203r1 – “Proposed Template for TGT draft”.

Fanny:  Since this is a recommended practice, do we still use words like “should”. 
Tom:  Yes.

Chair:   It is understood that TGT will be a recommended practice, so the test would be commended with “should”, and if the test is used, then the user is required to do it in a certain way by “shall”.

Every single definition we’re going to define in our standard, they are going to be dropped wholesale into the IEEE standards definitions.

Fanny:  Does the group agree that each one of the clauses will be followed by sub-clauses?  Tom:  If we have 5 or 6 tests, then this will work, but if we have 50 tests, then having 50 main clauses would be overwhelming.

Chair:  He did say he’s taking editorial license after clause 4.  

Fanny:  Test conditions and reporting are specific to each test and should be sub clauses.  It might make sense to divide the test by categories such as link layer tests, PHY tests, etc, which would be major clauses.

Chair:  For every dotted paragraph heading, does there need to be a TOC heading.  We want to make sure we have test names in the TOC so people know where to turn.  For instance we could have clause 8, 8.0, Introductory statements about MAC layer measurements, etc, and each test could be written with a test template format.

Tom:  Most of the publications in the IEEE standards are in PDF format, and the TOC is hyperlinked.  If you can generate the table of contents automatically in Word for example, they I would say go for it.  Tom:  Typically the IEEE SA converts the final standard to Framemaker, so this would not work.

Fanny:  If we categorize the tests by categories like Link Layer, PHY, etc and each one has several tests as subclauses, this could get too confusing.  

Chair:  We can have actual tests listed in clause 9.

Fanny:  How many tests does this committee expect to be the result of the spec.  Tom:  I think 50 is a nominal realistic number.

Chair:  Unfortunately we’ve chosen the same word to describe two different things – template.  Without causing confusion, we can call this draft as a boiler-plate.

Craig:  Is the plan to make once of these(templates) for every standard.  Chair:  My personal feeling is that no.  We’re not actually going through PICS.  Like take roaming for example, where would you put roaming tests in difference to PHY layer tests.  Roaming might spread over clauses 8,9 and 10.

Tom:  I haven’t yet seen a performance standard that actually referred to explicit pieces of the corresponding functional spec.  

Chair:  How do we know we’ve done enough?  We get work done until the time the PAR runs out, and whatever draft we have becomes the standard.  

Tom:  Should I put a motion in to recommend this template as the starting point for TGT draft?

Straw poll:  Is the group in favor of accepting document 11-04/1203r1 as the starting point for TGT draft, provided  clauses 5,6,7,8 are deleted?

· Yes - 16

· No  - 0

Q:  What are going to do with the results of the straw poll?  A:  This is just a guidance point for Tom to bring a motion on Thursday to take this draft as a starting point for TGT draft.

Comment:  I think having clauses 5,6,7,8 are important clauses to provide organization to test metrics.

Chair:  We take a straw poll to the draft as is, if people don’t like it you can modify it and put it on the server before Thursday.

Comment:  I’m concerned that people look at documents as gospel, so if we don’t intent to put those clauses in, it’s not worth putting this in.

Comment:  I would agree with this idea of removing the clauses since we’ve not settled on the organization.

Mark:  Is there going to be revision of this document without those clauses.  Yes, it will be uploaded to the server and be announced on the reflector.

Tom proceeds to presentation of  “A Taxonomy of Metrics”. 04/1419r1.

The idea here is that we can map each one of these bins to a clause or a group of clauses.  This is just organizational and are not descriptions of actual metrics.

Fanny:  It may be confusing if we start mixing layers – classification by layers and classification by type of DUT.  Maybe if we have to classify, a better way to classify is what are you testing, what’s the DUT, Client, AP, or systems of Access Points or Switches.  I would speak in favor of bullet point 4 on your slide to classify metrics by device categories.

Chair:  I think that has a lot of merit simply because there can be no argument as to what the DUT is in any given test.    I’m not sure if all the metrics we’re going to be covering will be so easily parsed out to a given layer.

Tom concludes the presentation by commenting that this was intended to have the group to think about how the test plan is structured.

Fanny:  I may be able to put a proposal together as part of new business.

Chair:  I’m going to have to call recess to about 5 minutes to 10 until 11am due to another commitment I have.  The group is welcome to convene at 10:30 in ad-hoc mode.

Tom proceeds to presenting 04/1420r0 “Layer 2 Metrics Proposal”.  Note:  There is a wrong document number in the header of document 1420/r0.  

There is a corresponding presentation on the server as document 04/1226.

Tom:  Comment:  This document needs to be revised in light of IBSS testing.

Fanny: Roaming is a pretty complicated subject where there is a lot of interaction between a client and an AP and we’re working with the TGr task group to define the test methodology.  Hence I believe roaming should be in a test category of its own.

Comment:  There is a requirement to measure radio kill.  It is user initiated and can be software kill or hardware kill.

Tom:  One test that’s not here but can be a probe response test.  How soon does the AP respond to a probe request.

Tom concludes the presentation.  

Comment:  I’m assuming this could be a clause in the draft document.  

Tom:  Most of this stuff here would not be applicable to PHY layer tests.  

Chair:  The editor has a certain amount of leeway to move the text on tests.  This document started off as an IETF internet draft and was submitted to the IETF Benchmarking working group.  There were some questions that came up from this draft by IEEE-IETF liaison related to the rate adaptation clause.

This is just a cut and paste from and E-mail I received so it will need some explanation.

Chair:  The IEEE has stated that the contents of this IETF Internet draft are within the scope of TGT, hence I’m assuming IETF will not proceed with discussions related to this draft.

Fanny:  I want to thank you for putting all this together and doing all this work.  I think we should definitely use the material in this draft, but I think there’s already too many standards out there and this work clearly belongs here in TGT.

Q:  Do you have definitions of terminology such as roaming time?  More specifically wireless terminology.  Tom:  Scott Bradner and I talked this over at great length and concluded that most of the terminology has been defined elsewhere, so we just used the definitions in other IETF documents.

Chair:  I would advise that we break at this time…

Tom:  What should I do with this presentation/work?  
Chair:  Do you want to have an ad-hoc and people can discuss your presentation and come up with a joint proposal?  I think there is obviously value in this proposal.  You can work on this document further to fit this into the TGT template.  Is this a proposal with motions coming out of it?  Unless you can incorporate other people into commenting and working on this, it won’t go anywhere.  

Fahd P.:  You being an editor and I’m not clear that how this ties back to you being able to work on this.  I’m wondering how your being an editor will hinder you from bringing proposals with impact on technical content.

Tom:  Usually in a role of editor I’ve refrained from making frequent technical presentations, unless there is something of value that I have to present and I will work with other task group members to have it presented.

Chair:  I think so long as the process is followed, I don’t think there’s anything wrong in you making technical comments and contributions.  This is more of an issue with your time and the time you can spend on this going forward.

Tom:  You can volunteer to form an ad-hoc and ad-hoc group can instruct me to make changes and I can do the editing work.

Chair:  Is there interest from the group to form an ad-hoc to contribute to Tom’s document?  

Tom:  Should they send their names to you?  Ad-hocs are pretty informal and can be done offline.

The group recesses at this point to continue with presentations as listed on the agenda after the break.
The group re-convenes to have a discussion on the test template. (doc 04/863r2)

Fanny:  One of the ideas to proceed is to have a baseline on a given test and have variations thereof.
The group collaborates to do online editing of the document 04/863r2.  Following is the outcome of the edits:

1. Test Setup 

a. Baseline and Variations of Baseline.

2. Specifically differentiate between devices under test ( configuration parameters) and setup of test equipment and environment( test conditions).

3. Leave the references section in the template, but make a note that the action draft standard will collect all the references in Clause 3 and the “references: section will be omitted when creating the test clause/sub clause.

4. Section 5 should be called “Reporting Requirements”.  We should have a common clause up front that list all the reporting requirement and each test clause/subclause will then have a subclause that is titled “Specific Reporting Requirements”.

5. The common clause on reporting requirement will also state that any special modification performed to the DUT in order to carry out the test (beyond what is described in the test procedure) will be reported along with the test results.

6. Condense the first three subclauses (Introduction, Purpose, Discussion) into “Introduction and Purpose” with appropriate disclaimers.  See modified template.

The group has determined that another ½ hour would be required to collaborate on editing the template.  The chair and editor agree to have the editor coordinate the ad-hoc group to continue editing the test template document.  The group agrees to do this work lunch time on Thursday in ad-hoc fashion.

Presentation by Michel Foegelle:  Traceable Measurements of 802.11 PHY Layer Performance”, Doc 04/1402r0.

Q:  It’s really difficult to measure the Gt and Gr of some devices, for example laptops.  I hope you’re going to cover how to do this in your presentation (re: slide 7).

Comment:  There’s some spectrum analyzer equipment that has a front end bandwidth of wider than 3 Mhz (re: slide 20).

Comment:  Slide 18 of the presentation should have an attenuator between the Traffic Generator and Directional Coupler to provide better isolation.

Tom:  In the case of bi-directional traffic, you can get a packet and then an ack following it, and there could be a 30 dbm difference between the two.  

Comment:  What you’re talking about here that a general problem you’re going to have here when the DUT works with the driver is to isolate the driver effect and have more firmware control.  We need to have a mode where we can turn the driver off and have the firmware transmit packets continuously for power measurement purposes.  The driver can make a decision to transmit at different power levels.

Comment:  There are a lot of software drivers that will do transmit power control.  Your comment about having a standardized API which will allow the driver being factored into the measurements.

Chair:  Let’s address the test API issue a bit.  We’re chartered to create a recommended practice.  We cannot instruct the 802.11 to have an API amendment to the MAC.  There are also regulatory issues where a device being put in a special continuous transmit mode and allow for people to use the driver to switch the device mode.

Comment:  As a manufacturer I’m required to provide regulatory code for an FCC test to allow transmitting at all power levels.  

Chair:  This is not something I know a lot about, but if people have a lot of background in this, we can talk about this further.  So long as there is a provision which would enable the device to be switched to that special mode, I believe that capability would be helpful.

Comment:  This is looking at very specific cases of isolated measurements, where I think the various usage cases of higher layer applications tests play a significant role in impacting the test results.  

Fahd P.:  You’re minimizing the variability by having isolated environment, however I think it’s valuable to have these benchmarks and tests done in various environments.

You had a slide on a receiver about one specific receiver, but how do you correlate the real life off the shelf device testing.  

Q:  What did you have in mind for the Traffic Generator?  A signal Generator or an AP?

Fahd P.:  Can we have a follow up discussion on Michael’s presentation tomorrow morning?  

Joe K.  I have a presentation that I can present this Thursday morning at 10:30am.  

Ted:  I also have a presentation on Wednesday morning.  The group agrees to continue discussion on Michael’s presentation and have Ted’s presentation at 9pm, which will be followed by Fahd P.’s presentation.


Wednesday, November 17, 2004
Tom Alexander takes over as TGT secretary as Areg Alimian must leave for another engagement.

Charles opened the session at 8.00 AM Wednesday morning. He reviewed the agenda. He noted that item #5 had been moved to new business, so there was an hour before the first presentation in which to discuss matters from Tuesday. He then turned the floor over to Mike Foegelle to continue discussions on doc 1402/r0.

Mike resumed the discussion from Tuesday. He started with a small SW application that showed propagation in an environment over ground. He discussed how the interference pattern would produce peaks and nulls in the pattern, and noted that there was no need to measure the real-world performance in this scenario, it could be easily predicted.

Charles: Are you giving a justification for the conducted measurement? Answer: Yes. Also, you are trying to get the comparative measurement between devices.

Question from Tom: What was the question to which you are providing the answer today? Response: The issue was how we combine the information from the propagation prediction and the measurements.

Fahd: Yesterday we talked about rate transitions, and you don't get to define the rate transitions. How do you handle that? Answer: The problem is that the transition decision occurs on the sender. You would need to come up with some way to test the sender. The question is, how many NAKs would it take to determine that.

Charles: There is a presentation coming on Thursday that talks about rate management. to get at what Michael's talking about, his test is designed for a single rate, the follow-on is to do something like Mike Wilhoyte's presentation.

Comment: The paradigm of rate selection at the TX is not always true, in TGn we're looking at feedback from the receiver to the transmitter. I'm not sure how that factors into this. Charles: there's been a lot of discussion about how we can test TGn, there's some fear that it may be untestable. We have not claimed that we will address TGn in our PAR, but I hate to just leave it there. TGn offers some completely new challenges to testing.

Comment: It would be helpful if you could get involved in TGn.

Mike continued, and noted that this was supposed to be a question and answer sort of thing. There's still some R&D that needs to be done. Primarily, what he was looking to be done were independent and traceable tests for the DUT. Discussion on desensing.  Mike noted that the point of OTA testing was to get this desense effect into the picture. Discussion on extending the tests performed at this level to that of an actual network. Mike noted that it all came down to link budget.

Charles: Some of the uses of TGT per the PAR won't require such stringent measurements; others will. That's why it's a good idea to think about such stringent measurements. The next speaker will address the question of looking at such link budgets and so on.

Question from Tom: I'm interested in knowing if you and Fahd have resolved the philosophy difference in terms of top-level performance measurement vs. low-level performance measurement? Answer: I don't object to the test methodology, it's great, but I need to see how these physical layer measurements are correlated to the application level effects seen by the user.

Question: So you are suggesting that we include such correlation as a work item? Answer: Yes, and I'll present on this.

With that, Michael closed his presentation. Charles turned it over to Ted Rappaport for his presentation.

Ted presented document #1473/r0. He acknowledged his coworkers, and noted that Chen Na was looking for a job. Ted started by explaining that we needed rapid and repeatable measurements directed at the end-user experience. We should look at different platforms, and applications. He would cover such a set in his presentation. He noted that an example of solving real-world problems was typified by Schlotzky's Deli, who came to them when they were rolling out WLAN in their restaurants.

He noted that companies shipping WLAN all over the country were looking to reduce their support costs. He also noted that the fundamentals of wireless mean that you have to include the environment, because the walls and ceilings do really matter.

Craig: Can you define what you mean by user profiles? Answer: I'm thinking of streaming video, downloading, etc. If we can as a group determine different user profiles, that will allow us a means of comparing delay, jitter, etc.

The notion of using site-specific throughput prediction was new to the wireless industry. A lot of Fortune 500 enterprises are starting to use site-specific modeling. Ted showed a contour of coverage that dictated coverage. He then talked about covering throughput using this approach as well, and showed some of the existing work in his presentation (slide 7).

Question: How accurate are these models? Answer: In a large building scenario you can get an accuracy of 3 dB. Now 3 dB may sound terrible, but you can get much more variability in the devices.

Question: Does this prediction include the effects of multipath? ans: this is based on straight line ray tracing.  In closed environments you don't have to include the multipath.

Question from Niels: As a remark - today, inside an enterprise environment, cubicle walls can have metal foil inside, there are a substantial amount of scenarios where the link is just built up using reflections. Answer: You can still get very accurate predictions.

Question from Michael Foegelle: The first equation on slide 8 is just the Friis transmission equation in dB.

Ted went on to discuss the various issues of site-specific modeling, and talked about whether we can abstract all of the requirements into a model. The question was, how variable was the real world in comparison to the modeling technique. He then discussed the test and measurement approach, and the tools used in the process of the actual measurements in Schlotzky's Deli. He noted that the attenuation factors were only relevant for the largest attenuators, the smaller ones could be neglected. He also talked about how these attenuation factors were arrived at.

Question: It looks like 1/10 dB accuracy is a bit much. Answer: Yes, yes, I have to talk to my grad students about significant figures.

Craig pointed out that you can get 3 dB or more variability in RSSI measurements, so what is going to be good enough is probably not a lot of accuracy.

Ted showed a comparison between two restaurants and noted that there was not a lot of difference between the material properties. He also showed the points where measurements were taken at the two sites. He discussed the issue of hidden nodes being predicted by site-specific knowledge. He then went on to discuss two different throughput to SNR models, and the parameters for both.  He also showed the throughput curves vs SNR for various situations, and noted that there was very good correlation between the various models and curves.

Question: Did you have one of these that was modeling VoIP - is that was the modeling was trying to achieve? Answer: These are the specific applications we used in this modeling.

Ted also noted the differences between various NIC card vendors, which he said was quite large (10 - 20% variations in throughput). He also talked about the critical SNR (the point at which the throughput saturated with a given application). With all this data, the question was: could these be integrated into a blind deployment? Ted then showed how the blind deployment was done using the data, and demonstrated that the blind tests verified the predicted throughput by a close margin (10-15%).

Question from Charles: What would you recommend that we measure on a piece of HW that would enable your models? Sensitivity? Interference? Answer: That's a great question. One thing's clear - we have to tie the measurements to throughput. The difficulty of trying to get it to antennas is that the wireless world is so complex when it comes to the antenna, unlike the cellular world. We may need probes at the 1st IF.

Question: Long-term averaging on throughput? Answer: 10 second average and autocorrelation 85%. Comment: 20% variation in throughput is a big deal.

Question from Niels: How you performed your measurements - did you put it on a turntable? Answer: We did N/S/E/W

Question from Vic: Did you do any correlation on the actual user experience.

Question from Craig: Most of what you did was CCK? Answer: Yes. Would there be different issues with OFDM? Answer: I think you are going to see the same thing, but I can't tell you right now.

Question from Pratik: Do you feel there is a need to do some sort of compliance testing on the devices before hand? Answer: Yes. These govern things like Tmax, SNRc, etc.

Question from Charles: There ought to be a smaller set of measurements you can do on a device that predicts the throughput you can get on a device? Answer: Yes.

Charles thanked Ted as he rushed out of the room to the WNG meeting. He then turned the floor over to Fahd Pirzada for his presentation #1222/r1 on a measurement methodology proposal based on the approved framework.

Fahd started by talking about the proposals that had been presented already, and then briefly covered what he was going to talk about in this presentation. He would also talk about battery operated devices. Fahd noted that his presentation covered methodology that was presented in Berlin, and discussed what his presentation would drive at and what it would not. He noted that everything builds on top of the user scenario. He then noted that Case scenario #1B would be merged with #1A, and that he would discuss how Chariot throughput in a controlled environment was measured in this presentation.

Fahd covered user scenario #1A (file transfer + indoor environment) in detail, noting that the key things that mattered to users was throughput and range. He noted that doing the test with 4 orientations (N/S/E/W) was an acceptable alternative to doing the measurements with a turntable, but reducing interference was critical. He further noted that the concern was repeatability. Fahd then presented a diagram of the test setup, followed by a table of test results. There was a high variability for the indoor runs, and a low variability for the outdoor runs. He said that case 1B could be collapsed into case 1A.

Fahd then talked about scenario #1C, and discussed the number of sub-metrics that went into this, which he said were much more numerous. After this, he discussed the vision going forward, which was to do analysis and correlation between cases #1A and #1C.

Fahd then went on to case #1D, which was an analysis of battery usage vs indoor environment. He noted that in this case the controlling factor was how the WLAN device transitioned between sleep states and wake states, and how much power was being drawn from the PCI or mini-PCI device.

Fahd covered the partitioning approach for usage case #2: case #2A covered video quality over the indoor environment, case #2B covered multiple AV streams in an indoor environment, and case #2C covered AV streams in a controlled environment. He noted that there was an issue where there might not be enough bandwidth left for data after three streams of video, which is what drives #2B.

Fahd then wrapped up his presentation with a summary. He said that he had presented use case #1, and then requested validation that the work was in the right direction for the scope of the group. He asked that the details be held as of minor consequence, but wanted support regarding the direction.

Question from Areg: In general this was excellent work that you have done, it shows the idea of usage cases and customer needs and environments.  With the correlation metrics and observations with LOS and chamber testing, what kind of deviations did you observe and were they with an acceptable margin of error?  Answer: Good question; that variability is all over the place, with .11b, that variability is within 5% because the chips are quite good, with .11g it is much higher. In the chamber you are looking at 10% variation, indoors the maximum variability that I have seen with a decent testing environment it's about 20%.  Pratik noted that the variability was fairly constrained but not within 1%. What he's really trying to point out is the need to correlate. Just because a test is repeatable, if it does not have a good relationship or correlation with what a user thinks it is, it doesn't matter.

Question from Michael: To me the validation step is R&D, this is what we need to do ourselves. Once you have correlation you have completely eliminated the need for on-site testing. So why do we need to put this into the standard? Answer: At Dell we can buy a chamber, what do you do with the people who cannot buy a chamber, such as magazine reviewers, and so on?  What we do here is the real-life test environments, 5-10 years down the road, everything can be done in a test lab, and there is a good enough correlation between indoor and chambered testing that we don't have to do this.

Question from Craig: With MAC layer encryption, I see people doing analysis without encryption, is that a valid model we want to throw in here? Answer: That's very good input, that's the stuff that we need to cover in use case #2.

Question from Matt: At first I thought you were proposing a method of correlating these solid repeatable cabled tests to what you might experience in the real world, but I guess that you're advocating a test plan for what you might do in the real world. In 4 years of testing, there is just too much variability. I'd actually contend that the methodology for ensuring a clean environment is far more complex than performing the test over the air. Answer: As far as repeatability is concerned, your point is very well taken. There are steps that we need to take before we start on that correlation. Fahd: the methodology in depth is not what we're looking for, what we are actually looking for is the general direction.

Question from Mike Wilhoyte: We've done a lot of live testing as well, if you are putting a lot of live packets on the air there's a lot of other stuff to contend with. Even if you come up with a recommended practice for conducted testing, people are going to do their own open-air tests to find out how they correlate.

Question from Fanny: I like some of the stuff here, but I think that a test that's not repeatable is not a valid test. We need to have common methodologies, and while I agree that there's some value in correlating, you have to have repeatable tests. Fahd: it's a nasty job but someone's got to do it.

Pratik: What I'd like to propose is that we modify the agenda so that people have time to discuss this further. We could add time to the agenda to allow people to discuss Fahd's presentation. I'd like to propose that we add time to enable people to ask questions and make comments.

Motion #1:

Move to modify the agenda to allow additional discussion on this presentation on Thursday at 10:30 AM for 30 minutes.

Moved: Pratik

Seconded: Areg

Fanny proposed a friendly amendment to have the discussion after the presentations.  This was rejected.
The question was called and Charles took the count.

Yes: 8, No: 1, Abstain: 6. Motion passed, procedural.

Charles then recessed the meeting until 10.30 AM Thursday.

Thursday 10:30am session 11/18/2004
Dalton Victor was recording secretary for the meeting.

Go over Agenda

Question of whether to recess for .11n vote at 2:15pm

Straw poll on how many people will attend 1:30 TGT meeting

Yes: 11

Can’t: 3

Fanny suggests using that time to look at template and document structure.  [11-04-1503-00-000t-tgt-document-structure]
Tom asks about a lunch discussion on [11-04-0863-02-0wpp-test-plan-template]
Joe requests that his presentation be added to new business due to his time constraints.  He’d rather present in person rather than over the phone.  [11-04-1441-00-0wnm-wnm-tgt-collaboration]
Continuation of discussion on [11-04-1222-01-000t-measurement-methodology-proposal-based-approved-framework] (30min allocated) :

Fahd asks for comments and questions on where TGT is going.  He mentions that there will be a few motions at the end.

Steve Shellhammer: Asks general question on clarity of group’s direction?  What tests?  How to measure?  Real world translation? Do we want to correlate lab measurements with real world?

Fahd:  Need both.  Real world measurements would be a sanity check for controlled environment results.  Final draft should cater to the concerns of everyone in the room including  silicon provides, systems integrators.  Without correlation we will not be able to see the draft as a recommended practice.  Customer service call should be translatable back to test results.

Mike Foegelle:  Start from real world case, but every one is different.  Use model of real world…where you can measure parameters and apply them.  They should drive what goes into the doc but not dictate procedure.  We can define methods to model and use field tests for verification.  TGT standard should be able to help make a decision on what to buy.  Consumer cannot deal with a large matrix of APs/STAs.

Fahd:  All manufacturers should put out data that allows formation of a good opinion for IT type people.  Deployment types would factor in.  3 step process: look at use, controlled environment testing, relate controlled testing to real life.  How do we convince the customer that chamber data is good enough to be within 20% error of real world performance?  

Standard will be around for awhile.  We don’t know how things like .11n will turn out.  We need a sanity check that allows for updateable models on the fly.  We need flexible models.

SteveS:  3 steps?  Real world, what are do we measure, predict?

MikeF: From R&D side…there is already a lot of work out there.  Do real world, figure out physics.  Look at test plan, if real world model works, no need to do real world testing.  Agrees with verification by real world measurement…

Fahd:  Based on slide 14…we’ll have controlled environment testing, we should have sanity check with field testing.  He’s trying to figure out how other presentations fit into big picture.  His approach allows him to visualize how things fit together.

Craig:  It’s important to make correlations.  Look at methodologies….from the phy all the way to the app level.  Fading, multipath will be difficult.  Document will have to be living to cover new scenarios.  Things could change model over time.  

Fahd:  agreed

Areg:  Question is…who is targeted audience?  Three categories:  chip man, IT and system integrators.  For silicon manufacturers, you need fairly accurate numbers.  If you are a PC mag editor, use real world scenarios with averaging.  Looking for good enough.

Pratik:  Passes

Niels: Who’s going to use .11T is not understood.  We like to talk about the technical stuff but we need to discuss who will use and how accurate we are striving for.

Charles reads the PAR regarding constituents and target audience.

Fahd:  Dell does laptops, pda’s, set top boxes, access points, etc.  We want to have a standard way of evaluating competitors’ products.  How do you put one product up against another product, apples to apples comparison without going through legal contstraints?

Pratik:  Being able to compare products is what we want.  Be able to design a set of products that are consistent and behave well.  Over time, expectation is that everyone applies this at different levels in order to make for better user experience.  

Niels:  Designers will have different levels of capabilities

Fahd:  Si developer may focus on a certain usage scenario…IT manager may focus on different usage scenario.

Fanny:  Different test methodologies: conducted, chamber, ota.  Template is missing accuracy and repeatability of test.  When describing test, we need to specify accuracy.  How repeatable is environment?  Dell test lab does not correlate to PC mag test environment.  

Charles:  Template should address repeatability?

Fanny: yes…Should be addressed in ad hoc group.

MikeF:  my reaction to this is: “Magazines are doing something and that is good enough…why do we need a standard? “


Usage environments….agree that they exist but are they actually test cases?  How do we use them to predict?

Fahd:  Fall back to framework from Berlin.  Define environment, then define metrics which are most important within that usage case , then define methodology, then define test cases.  There is a logical flow from real life to metrics to sub-metrics.

MikeF:  looking at slide 5, chamber environment is not a usage case.  

Pratik;  Confusion between usage case and partitioning.  This slide is not saying 1a, 1b, 1c are usage cases.  It is explaining how to partition a usage case (#1)

Charles:  asks Mark re time for presentation.  

Mark: 45 minutes including discussion

Fahd:  We’ll wrap up discussion.  Lets get to motions.

Approve the two cases for Data-oriented applications- usage scenario 1

-usage scenario #1a – file transfer, indoor environment


Metrics, submetrics, methodology

-usage scenario #1c – controlled environment


OTA, conducted + antenna radiation pattern

Pratik makes the motion to approve the two cases for Data-oriented applications : usage scenario #1 as described in 11-04-1222-01 slide 6.

Second:  Amer Hassaan

Pratik:  Motion is trying to say that this is the approach that we want to take.  Make sure that we’re doing things for the real world in the right perspective.

Fanny:  needs clarifications on meaning of “approved”.  With respect to test template/document

Pratik:  We’re not saying that this is the test template.  We’re trying to suggest that we do conducted, chamber, other measurements that make sense.  We don’t know what they are.  We’re trying to approve the approach of partitioning things in this way.

Fanny:  Looking for acceptance of the fact that there are going to be different types of tests?  Clarify in the text of the motion.

Friendly amendment:  Approve test approach based on following configurations: open air, anechoic chamber, conducted.

MarkK:  Keep chamber more general…we’ve had no discussion on it, yet.

Charles:  This is a friendly amendment, not second motion.

John:  Approving usage scenarios and test approaches sounds like 2 different topics.

Friendly amendment was rejected by Pratik

Motion edited to:

Approve the two approaches for Data-oriented applications : usage case #1 as described in 11-04-1222-01 slide 6.

Tom:  What would you see being added to the draft as a result of slide 6?  Text of motion implies something to be added to draft

Fahd:  Template would have to take shape around this framework

Pratik:  We’re trying to figure out approaches.  This is a guiding document/motions.  Does not propose any actual verbatim text for proposal

Areg:  There are millions of tests and lot of ground to cover.  We’re trying to put into perspective usage scenarios.

Pratik:  We’re trying to keep our eyes on the end goal during development of the document.

Tom:  Suggests adding correlation or comparison to motion.

Pratik:  Not part of this motion

Charles:  Slide 6 involves a lot of detail that “needs to be worked on”.  Uneasy about approving something that will be corrected later.  

Pratik:  These are not the exact words that will go into the final document.

Charles:  More desirable to specifically state what is being asked approval of.

Fanny:  Clarification on what we’re voting on.  Approach?  Many different tests, is this one?  Some tests do not fit this framework.  How does it impact what we’ve been discussing?

Pratik:  Trying to figure out what our approach is.  We’re not saying which test.  We’re trying to guide the group’s development of document.  

MikeF:  Sounds like we’re asking for pre-approval of something we’re going to write.  This should be a case of sets of test plans that already have work done.  If we want real world testing, we write up a test procedure and vote on it.  Tired of being hit over head with Berlin motions.

Craig:  Thought purpose of document was to give performance parameters.

Charles:  Define an outline and get that stuck into draft.  If an outline is defined that is consistent with approach, then that’s a great thing.  What are we going to accept?  Monday night we talked about the template from August.  The discussion about working on the template is the perfect place to explain what is required by proposals.

Pratik:  Is that a comment on this motion?

Charles:  Its just a comment.

MikeF:  Does the draft template have a section with use cases?  Does this make the tests we come up with relevant to real world?  He would not call this a methodology or test approach, rather a usage case.  

Pratik:  This goes one level beyond use cases to methodology, approach.  It’s not about nailing anything down for the draft.  It’s the approach for usage case 1.

Tom:  Says that he believes that Pratik and Fahd are emphasizing approach rather than Fanny and himself who are emphasizing actual language of draft.

Steve: After this, this group needs to decide what’s going to go in the draft…something like a requirements doc.

Uri:  Looked at slide:  “OTA in controlled environment”, it’s a contradiction

Pratik:  Calls the question

Steve seconds

Question has been called:  Vote on motion:

Approve the two approaches for Data-oriented applications : usage case #1 as described in 11-04-1222-01 slide 6.

Yes:  12

No: 2

Abstain: 11

Other 2 motions to be added to new business.

MarkK presentation: 11-04-1476-00-000t-proposed-open-air-test-methodology

Questions, comments:

Veera:  How is this different than anechoic chamber?

MarkK:  Cost 

JasonT:  You can do a test in an anechoic chamber.  We’re trying to be cost effective and make sure that it is repeatable.  Anechoic chambers can be non-repeatable.

MikeF:  Positioning accuracy is mainly a function of distance between antennae.  If you go to a more advanced chamber, some of those limits go away.

Niels:  Location of DUT antenna is extremely important.  Embedded antenna could be difficult.  Use turntable

JasonT:  It was on a turntable, but we haven’t used rotation yet.

Pratik:  Is the directional antenna in a fixed position?  Is distance or angle more important?

MarkK:  Everything is important.  You won’t see the same channel otherwise.

Pratik:  Was that easy?

MarkK:  Yes. Relatively.

Charles:  Is the issue that if the antenna gets knocked, you won’t be on the main point of the beam.  That could skew your x-axis.

Mark:  Correct

Uriel:  What is the difference between this and conducted?

MarkK:  One of the challenges is to look at the total system.  Adding antenna allows you to look at the system in its entirety.

JasonT:  Good question.  Conducted + antenna gain pattern would seem good enough but there are non-linear second order effects.

Charles:  Good point to make in the antenna.

Ivan Oaks:  Didn’t mention space diversity.

MarkK:  Correct, we’ll need further thinking on those issues.

Niels:  Radiated is useful for seeing desensitivation by the processor, feedback from antenna, etc.  It’s important to do radiated measurements from a system point of view.

Charles:  No further questions.

Plan for .11n:  Meet at 1:30pm to talk about future business but adjourn to vote.  Resume at 4pm.

Joe Kwak’s presentation:  11-04-1441-00-0wnm-wnm-tgt-collaboration

Veera:  How far along is WNM?

Charles:  PAR and 5 submitted, waiting for approval on Friday.

Steve:  Are the types of measurements in TGT and WNM really the same?  Seems different

Joe:  We’re looking at metrics that only apply to station/AP.  WNM is only concerned with a subset….application metrics are not appropriate for standardization.  It’s unclear if there will be output from TGT that goes into WNM, but it’s possible.

MikeF:  We could use a test API.

Joe:  TGe may require the ability to disable certain standards.  Someone would have to be a proponent of things like APIs.  Someone would need to convince the WNM group that it would need to be put in.

Tom:  Performance measurement on Station Management Entity within the standard?

Joe:  It’s a “jellyfish” but yes it’s within the purview of the standard.  

Charles: we’re in recess until 1:30.  Adhoc to discuss template during lunch.

Thursday 1:30pm session 11/18/2004

Teleconference info

No teleconference during Thanksgiving.

Dec23rd & 30th, possibly no telecom.  TBD on Dec16

Motion to empower TGT to hold Telecons on Thursdays at 12 noon Eastern time.

Duration 1 hour

Next: Dec 2, 2004

Moved : Fanny

Second: Bob Hall

Yes: 3

No: 0

Abstain: 0

Discussion on schedule of recesses.

Recess to adhoc at 2pm until 2:45

Charles: We will recess in light of the fact that other Task Groups recessed after lunch.

Veera:  Is there a place in the draft for usage cases?

Charles:  Nothing has been proposed for the draft, yet.

Tom:  Not planning on making a proposal for the draft.

Charles:  We’re in recess until 4pm.

Thursday 11-18-04 4.00 PM to 6.00 PM

Charles opened the meeting at 4.05 PM. Tom Alexander was recording secretary for the meeting.

He asked Fanny and Mike (the new business presentations) to decide which should go first. Fanny won the toss and took the floor.

Fanny started by noting that she was presenting this contribution on behalf of Sean Farrelly. The presentation was #1397/r0. She noted that Mike Wilhoyte had a lot of good clarification on the issue of determining the optimum rate in the presence of signal loss. The effect of loss at a higher data rate might actually yield less throughput. In addition there was the question of receiver sensitivity at the higher rates.

Fanny showed a diagram of the test setup, and then discussed the effects of distance on the signal strength. She noted that people like PC Magazine rolled DUTs on carts in order to simulate increasing range, but got different results every time. PC Magazine now uses a conducted test environment to do range tests to get more repeatable results.

Question from Fahd: Is this test setup conducted, so there is no antenna? Answer: yes.

Question from Fahd: in reference to Mike's presentation, you have rate vs. range, but his has attenuation? Mike clarified that the range is converted via a path loss model to equivalent attenuation. They do correlate with real range in an actual environment. He noted that they had done a lot of conducted tests and a lot of open-air tests, and they do correlate quite well.

Question from Fahd: the clarification I was asking for was, how do you actually make that correlation so that you can determine when the transitions are made from rate to rate? Answer; you have to test devices as a pair to really compare.

Question from Fahd: So there is no master unit? Answer: no, but Mike has a way to deal with this. You can have a receiver and multiple transmitters
Fanny then showed an example of the sorts of things that we would see as an output from this test. As the path loss was varied the device would change its rate. She closed by stating that this was a good test for rate vs. range.

Question from Michael: I wanted to address Fahd's question. If you look at one of my very first slides, I broke it apart so that if you want to qualify a single device you could do so.

Question from Jorjeta: which one is a bad device, the one with a purple line or the blue line? Answer: the one with the lower throughput.

Mike noted that you have to be careful as this is a total system test and the effects of both devices must be taken into account. Fanny echoed this concern.

Question from Jorjeta: the point of this test is only to compare devices, it's not to try to figure out how to better configure those devices? Answer: it's to compare these devices. Comment: I think it would also be interesting to figure out how to compare that.

Question from Uri: I don't see that all of them are necessary for benchmarking, some of them for the developers. Which are important? Answer: I believe the area under the curve would be the key.

Question from Fahd: we have seen similar behavior as in the chamber. As the range increases, the throughput number goes down and then goes up again, and we have a hard time explaining that to customers. What's your perspective on that? Answer: the dips are a direct result of how the rate transitions work. A good algorithm will optimize that and make that transition really quick. Mike has some good data that shows that.

Question from Fahd: each time you have a dip, you can correlate that with a rate change? Answer Mike: we've seen things like that when you have TX power control implemented.

Question from Fahd: you reported RSSI values on the second chart, with RSSI values they have a variance depending on how the driver reports it. If you are using values from three different silicon providers then you will have multiple different values reported. This is an issue, right? Answer from Charles: TGk has spent a lot of time on this. Craig clarified: I was looking at doing the same thing for ACI, and we can calibrate the path loss and measure the power, and thus extrapolate to RSSI.

Question from Tom: throughput numbers?

Question from Dong-Ho: this is very interesting, but this is golden device testing. The golden device means the AP in this case. If the DUT is the client only, how do you choose a golden AP? Mike answered: this is a system test, so your DUT is the AP as well as the client. Mike F. had come up with a very detailed test on a specific single device. My personal view of that is that it is very difficult to characterize anything as a golden device.

Question from Fanny - but you have these waterfall curves that you get with these different transmitters and receivers? Answer: yes, but that should be considered part of system testing. I am not proposing a test methodology that is rigorous. I think it is dangerous to be reporting RSSI from the driver.

There were many more questions for Fanny. In the interests of time, however, Charles requested Mike to go ahead, after which Fanny's presentation would be brought back for questions.

Mike Wilhoyte: presentation #1466/r1, concepts on rate management testing.

Mike presented a block diagram of the rate management model used by a generic STA, and explained it. He also discussed the general goal of rate management algorithms, and the possible metrics for selecting different rates versus channel impairments. He then gave an example of a test that he did that correlated well to live range data. The question was whether metrics could be defined for this example and whether metrics could be generalized.

Mike showed the general view of the test setup, consisting of an AP and a DUT, plus an attenuator. He then showed the results of running the test, which were a set of waterfall curves. He also noted that their driver switched from 18 Mb/s OFDM to 11 Mb/s CCK, and this had to be factored in. He then showed a curve fit to the measurements, and then presented the efficiency modeled as a function of TX and RX levels.

Mike then discussed the issue of when the driver was changed, and presented the results. The average efficiency went up from 94% to 99%. He noted that this was how they tuned their rate management algorithm. Mike then noted that these metrics could be applicable to rate adaptation stepping down under static channel conditions.

Mike then went on to talk about some additional work regarding calculations and measurements on fractional loss in throughput vs PER. He also showed some curves of throughput vs multipath from Matlab simulations.

Question from Fahd: I like the metrics that you have. You mentioned that stepping up gives you a different behavior, and what we've seen in the past, it varies quite a bit depending on the product you are testing. When you talk about efficiency, do you want to consider just the step down, or do you want to consider both? Answer: you need some kind of time metrics coming up. One problem with 11a and 11g is that there is a 6 dB gap coming up, and if you don't account for this you'll spend a lot of time bouncing back and forth between rates.

Question from Michael: you've done some things that I was proposing earlier this week, and this is a great presentation. What if you simply acked only packets at a certain speed, and did not ack the higher or lower rates? Answer: how do you do that?

Question from Fanny: I want to clarify what I mean by calibration on slide 14. If you look at the tops of the curve, that's essentially your test limit. If you take two devices and run curves like this, you get a test limit, and then you can compare devices to the test limit. Answer: the rate adaptation doesn't get controlled by a piece of hardware, you are testing a piece of software. You need to run a calibration to see how these two pairs act. A reasonable thing to do to validate this metric would be to run the same test over many pieces of hardware. This test was run with a transmitter and it wasn't necessarily golden, and you need to run this with a signal generator to get receiver sensitivity tests.

Question from Tom: these attenuation factors are quite narrowly distributed, what about manufacturing tolerances? Answer: good point, this should be run with multiple APs as transmitters to see what the baseline is.

Question from Charles: if you run this with different receivers you might get different results, but the shape of the efficiency curves would be the same? Does this give you better range with some receivers and less with others? Answer: I haven’t had a lot of time to look at this; also the receivers are likely to be different.

Question from Charles: when decreasing the signal level and seeing how it performs with the signal level going down and going back up again, that would be a problem. When static, that doesn't happen. (Audience did not agree, pointing out that other things would be moving about and there would be ACI that was bursty.) How about if the algorithm was run so that things were run for more time at each data point? Answer: these curves were run with a dwell time at each data point.

Question from Charles: you could define this with an ACK machine, but this won't work with TGn sorts of things. Answer: 11n does open up another can of worms, but I still think you could apply conducted tests.

Question from Jorjeta: what was the packet size for these experiments? Answer: max Ethernet packet length, 1532 byte packets. Good point. If you did these tests with UDP, you could change the packet length.

Question from Craig: from past experience, if you take two Cisco cards and put them together, they work really well, but other cards don't work too well with that. For example, Cisco uses RTS/CTS. What do you want to show here, rate scaling or interoperability? Answer: what you are saying is that test conditions will have to be exactly right.

Comment from Fanny: to address the throughput measurement, I don't know that this type of measurement is optimized to measure throughput, and also throughput for a client is different from measuring AP throughput, and it has to be done with different sized packets. I think this metric is intended to show the range of the device.

Mike said that the test conditions would constrain the test of the device. Tom clarified that the generally accepted methodology is to establish a baseline and then test variations on the baseline.

Question from Dong-Ho: I think this result is system-specific efficiency. A single rate is bad, but the total efficiency is 100%. Answer: if you want to move this to the next step, you have to characterize test conditions, come up with a calibration scheme, and then validate this test.

Question from Craig: What I'm going to look at when we do this is try to come up with usage models. I don't want to spend months and weeks and days coming up with a subset of test parameters. Is that valid? Answer: that's what I was referring to earlier today, you have to drive this by use cases, or else you will come up with a 500 page document.

Comment from Charles: we're specifying a methodology for making a baseline test, we won't be specifying a whole lot of test modifiers for the test to be valid; it’s up to the users to decide what is useful in terms of modifiers. We don't have to define every possible case of measurement.

Craig: the argument against that is that someone goes into a lab and does a measurement with a different modifier, then you would get different results. Charles: you need to specify the modifiers.

A comment was made that all test reports must give results for the baseline test, then to add the modifiers.  That way, tests performed by two different labs could be compared on this basis first.

The questions then turned to Fanny's presentation.

Question from Fahd: you mentioned that you were using Chariot, do you see any advantages of using Chariot? Answer: I think what's important is that you have deterministic traffic. The traffic we were using was TCP that requires L4 acks, that could affect the throughput. Another question that Jorjeta raised is important, the industry is currently measuring throughput over range using a client, but the group needs to discuss how to check the throughput of an AP.

Question from Jorjeta: I'm primarily interested in mesh networking, here you may have to have different tests for different clients. The performance challenges are much bigger in mesh networking. Answer: we'll be working on different tests, and it would be important to include different tests, and we'll be looking for input.

There was discussion on the issues in mesh networking.

Charles then went over the teleconference schedule, noting that it was not clear how many people would be around on all of the dates, but we would discuss whether the December 23 and 30 telecons would be held. We would have at least 5 telecons before Monterey, though.

Charles then thanked the group for a good discussion and presentations, and then asked for a motion to adjourn.

Motion #3:

Andrew Myles moved to adjourn. Mark Kobayashi seconded. Andrew Myles objected to adjourning, but withdrew after he realized the consequences. The meeting was therefore adjourned.

Minutes
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