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Monday, September 13, 2004

4:00 PM – 6:00 PM
1. Chair calls the meeting to order at 4:00 PM – Charles Wright

2. Chair comments

3. Mike Goettemoeller appointed secretary for Tom Alexander who is absent
4. Chair asks for objections for Portland minutes, none noted, Portland minutes accepted.

5. Chair asks for objections to agenda, none noted, agenda accepted.

6. Chair has made a call for presentations
a. 11-04/1009 – “Framework, Usages, Metrics Proposal for TGT”, Pratik Mehta
b. 11-04/1017 – “Comments on Wireless Performance & Prediction Metrics”, Mark Kobayashi
c. 11-04/xxxx – “Systems supporting devices under test”, Mike G. 
7. Chair asks for approval of modifications to agenda, note noted, revised agenda accepted.

8. Discussion of timeline going forward, progress since Portland – IEEE NesCom approval to form TGT, technical presentations, re-present ideas. 
9. Chair requested to comment on teleconferences and status of group as a whole – agreed that metrics need to be derived first before going forward. 
10. Chair makes move to recess until 4pm tomorrow; Roger makes motion, Lars 2nds.  Approved by acclaimation. 
Tuesday, September 14, 2004

4:00 PM – 6:00 PM 
11. Chair calls the meeting to order at 6:00 PM – Charles Wright
12. Roger Skidmore appointed secretary

13. Technical Presentation – Framework, Usages, Metrics Proposal for TGT – 11-04/1009r1 – Pratik Mehta

a. Comment – Requesting an example of a submetric as described on slide 11.
b. Comment – Presenter response is that packet loss would be an example submetric of the throughput metric.
c. Comment – On slide 12, directionality could be an important factor in non-data oriented applications as well.
d. Comment – Chair calls for discussion.
e. Comment – Engineers tend to emphasize the confidence level of wireless measurements.

f. Comment – Presenter responds that confidence levels and similar things of a statistical nature are part of the methodology used to measure a given metric/submetric.

g. Question – Taking an application-centric approach will allow the group to better yield results in a reasonable amount of time?

h. Comment – Presenter refers to slide 10, responding that it is better to map where the group wants to be as part of the process.

i. Comment – Testing a device for the home may be very different from testing a device for an enterprise even for the same application.

j. Comment – Presenter responds that defining the usage and environment (per slide 10) helps partition the problem.

k. Question – How do you know that you are actually testing an “average” device rather than a “best-of-the-batch” or “worst-of-the-batch” type device?

l. Comment – Presenter responds that some sort of calibration, normalizing, or random sampling procedure may be required.

m. Comment – Being sensitive to the amount in variability in the tested response of a device is important.
n. Question – Any thought to common sources of interference and how those affect certain receive architectures?

o. Comment – Presenter responds that no specific thoughts have been centered on that topic as yet.  

p. Chair – As in interferers unduly affecting a test?

q. Comment – Uses in a home may involve myriad devices including non-802.11 devices.

r. Chair – Topic begins to border on a co-existence issue.

s. Comment – Certain radios have more robust interference rejection.

t. Question – Does this mean that multiple environments need to be introduced for individual metrics?
u. Comment – Presenter responds that it is possible that metrics and submetrics will be tested differently across different use cases.

v. Comment – Prediction folks should be able to identify what types of interference scenarios should be analyzed.

w. Question – Is this considering a single device under test or a linked set of devices?

x. Comment – Presenter responds that typically single devices have been considered, but the group needs to take this as a point to discuss.

y. Comment – Should be looking at packet errors as a metric tested against multipath and other physical layer things.  Can deduce throughput from packet error rate.
z. Comment – Presenter responds that the user expectation/view is typically in terms of throughput, but that packet loss could/should be a metric listed on slide 13.  Slide 13 was not intended to list every possible metric.

aa. Question – Final step in process on slide 10 is prediction.  When will there be a focus on prediction?

ab. Comment – Presenter responds that predictions will have a better chance of being accurate with measurement data.  Group should certainly tackle predictions.

ac. Chair – The group is no longer predicting performance.

ad. Question – Was prediction was cut from scope?

ae. Chair – Yes.  It is within scope “to enable prediction”.  The development of prediction models and prediction algorithms do not fall within the scope of the group.

af. Question – Beginning to hear talk of device classification.  Is it within the scope of the group to discuss device classes?

ag. Chair – Device classifications or qualifying devices is outside of scope.  Ranking or qualifying devices is not the goal of the group.  The output of the group could be used to enable device ratings, but the goal of the group is not create ratings.
ah. Comment – Believe that group is on track to enabling measurements, but do not have a feeling on what the group can do to enable predictions.  Request for presentation on predictions and what is needed to enable them.

14. Technical Presentation – Comments on Wireless Performance & Prediction Metrics – 11-04/1017r0 – Mark Kobayashi

a. Comment – On slide 10, producing something that simply says system A is “better” that system B is worthless.  Need something quantifiable.  For example, quantifying device range.
b. Chair – Comment that range may vary depending on the type of test.

c. Comment – Presenter comments that could develop categories of particular tests (e.g., bad channel models) that may help simulate actual conditions.

d. Chair – In other words, want to map “user experience” into some form of repeatable test.  What do people think about the channel models developed for .11n?

e. Comment – You’ll get differing responses on that.

f. Chair – Need to solicit input on channel models from the larger 802.11 group.

g. Comment – 802.19 utilizes channel models for coexistence.
h. Comment – Interference and multipath can be tested separately from channel models.  Certain “barebones” metrics need to be tested and dealt with separately.

i. Question – Does the material presented in 1017r0 conflict with that in 1009r1?

j. Comment – Presenter indicates that 1017r0 and 1009r1 are very complimentary in terms of the basic framework.   Presenter prefers to look at usage model 1, 2, and 3 and produce a set of common metrics across all usage models; the goal being to identify similarities in the tests performed for each usage models.

k. Comment – Is a timeline being proposed?

l. Comment – Presenter indicates no specific timeline is being suggested, but believes work needs to get underway.

m. Comment – Need to limit time spent discussing metrics in order to help move the work flow along.

n. Comment – Considering common metrics across platforms/usage models will be beneficial.

o. Comment – The presentations 1017r0 to 1009r1 appear to have distinct approaches.  1009r1 appears to address “real” usage models and seems to cover a large audience.  The specific test environment for a given submetric test (per 1009r1) can characterize the submetric/metric very well.  If the group were to only do Cabled Environment (for example), and then go one metric at a time, it will be somewhat limiting in terms of the usability of the group’s output.  

p. Comment – Presenter indicates that sets of identical/near identical tests need not be repeated for different usage models.

q. Question – Would it be beneficial to mimic a measured channel using a waveform generator with devices in an anechoic chamber in order to achieve repeatability in a controlled environment?

r. Comment – Presenter indicates that the suggestion is possibly a good way of performing a test.

s. Comment – There will be a flow of data building up from semiconductor companies, to manufacturer, to system integrator, to IT manager.  Each one higher up the chain is relying on decisions/results of those below them.  TGT should try to get everyone along the chain talking the same language.

t. Comment – 1017r0 and 1009r1 are actually very different from one perspective.  What is needed first is a test from the point of view of the user.  Then afterwards, when that particular use case is finished, begin working backward to deal with other usage cases.  Commenter is concerned that time will be wasted trying to analyze too many potentially very different usage models looking for commonalities rather than tackling one particular set of usage models, finishing them, and then proceeding.

15. Meeting in recess at 6:00 until 7:30.
Tuesday, September 14, 2004

7:30 PM – 9:30 PM 
1. Chair calls meeting to order at 7:40 PM

2. Chair –  Open forum for discussion on previous presentations – brainstorming

3. Comment – Need to avoid discussions of metrics without having an end goal or at least a particular use case in mind.

4. Comment – What about a test configuration?

5. Comment – Can’t discuss a test configuration without knowing what metric you’re searching for.  Suggest considering metrics in different levels geared towards a particular audience (e.g., system integrators, semiconductor, etc.). 
6. Comment – Should not want to specify a particular vendor’s test equipment (i.e., “golden node”).  For example, could have two devices under test where you simply set them up side-by-side, but that may not be valid.

7. Comment – Difficult to completely mimic all test conditions without some form of standardization of test equipment.  Is a faulty test due to the device under test or because the test equipment or conditions were ever so slightly off?

8. Comment – Possible test flaws could be listed as test preconditions (e.g., could a listed as limitations of testing systems) or test “gotchas”.  Then if test was not 100% repeatable, would be due to one or more of the possible test preconditions.

9. Comment – For throughput and forwarding rate, we know what theoretical maximums are.  For latency and jitter, have no minimums other than zero.  So preconditions could also include bounds.

10. Comment – Varying degrees of test could also be a measure of the repeatability of the test.  The more repeatable the test, the closer the test preconditions would need to be to the required, precise test conditions and/or setup.

11. Question – Is non-repeatable/instantaneous measurement testing infringing on .11k?

12. Comment – .11k could serve as a vehicle for fulfilling the mechanism or procedure used in the test.
13. Comment – There is a big difference between a company with heavy investment in test equipment/labs and significant experience in equipment analysis and an IT manager who is evaluating a product offering.  Those two categories of “consumers” for TGT’s output are very different in their needs.

14. Comment – There is no way to simulate in a lab every possible scenario an IT manager may experience, it is possible to specify sets of tests an IT manager could take the time to setup and perform.  The sets of tests may have varying complexity and/or range of error based on how closely the IT manager can duplicate the test conditions/preconditions.

15. Comment – Do we know how current IT managers qualify equipment and network configuration?
16. Comment – It varies widely.  The wireless knowledge of IT managers factors heavily into this.
17. Question – Is this group going to focus on how to deploy a network?

18. Chair – No, this is outside of the scope of this group.  This group is focused on measuring device performance under certain test conditions and then utilizing that information to make performance predictions later.

19. Comment – At the end of the day, we need to measure metrics.
20. Comment – The types of tests that you need to run will vary depending on who is doing the testing.  Semiconductor companies need different tests than IT managers.  Need categories of tests for categories of users.
21. Example PHY layer metrics

a. Packet error rate (PER)

b. Factors inherent in the device (recommended practice would specify bounds on the following for particular PER tests)

i. Error vector magnitude (EVM)

ii. Transmit power

iii. Receive sensitivity

22. Comment – What is the most representative controlled test for 802.11 wireless performance?

a. It would exercise the entire device in one test.

b. It would focus only on performance aspects affected by the MAC, PHY, or antenna.
c. It would be a “macro” measurement, not a “micro” measurement (e.g., focus on “communication system” level metrics – forwarding rate, loss, delay, jitter, antenna gain, FER vs. input signal level).
23. Comment – Why use layer 2 traffic for testing?

a. TGT must stay in the domain of 802.11

b. Using true or simulated application traffic obscures the effects of wireless

i. TCP is a common offender.

c. Specifying application level traffic makes it hard to decide where to stop (e.g., which favorite video or voice standard do we exclude?)
24. Comment – The “big four” layer 2 measurements are forwarding rate, MSDU loss, packet delay, and jitter all made under various conditions (e.g., with and without multipath, with and without adjacent channel interferers, and varying signal levels)

25. Question – Is multipath still an issue with OFDM?

26. Comment – Yes.  OFDM may be resistant to multipath, but papers presented here have shown that multipath needs to still be considered.

27. Comment – All of the metrics we are discussing measuring for wireless have already been defined as well as procedures for measuring them on wired networks.  TGT should focus on layer 2 metrics and leave upper layers alone (e.g., application layer).

28. Meeting in recess at 9:35 PM until 4:00 PM Thursday afternoon.
Thursday, September 16, 2004

4:00 PM – 6:30 PM 
1. Chair calls the meeting to order at 4:00 PM

2. Announcement regarding file server being temporarily unavailable for uploading documents

3. New items added to today’s agenda:

a. Technical Presentation -- 11-04/1131r1, “A Metrics and Methodology Starting Point for TGT”, Charles Wright, Mike Goettemoeller, Shravan Surineni, Areg Alimian
b. Motions or straw polls arising from 11-04/1009r1 and  11-04/1131r1
c. Technical Presentation -- 11-04/1106r0, “Systems Supporting Device Under Test”, Mike Goettemoeller
d. Technical Presentation -- 11-04/1132r0, “Enabling Prediction of Performance”, Roger Skidmore

4. Amendments to the agenda accepted by unanimous consent
5. Technical Presentation – 11-04/1131r1, “A Metrics and Methodology Starting Point for TGT”, Charles Wright, Mike Goettemoeller, Shravan Surineni, Areg Alimian

a. Comment – Presentation 11-04/1131r0 is available from the document server, but only via a FTP client due to the problems with the file server. 
b. Comment – Presentation 11-04/1131r1 available on the document server does not precisely match the presentation being shown.  Presenter indicates the wrong file must have been uploaded to the file server, and that the problem will be corrected after the meeting.  The presentation continues without objection.
c. Comment – Presentation 11-04/1131r1 and 11-04/1009r1 seem somewhat orthogonal to one another.

i. Presenter – Presentations are actually complimentary as they are focusing on different parts TGT’s work.

d. Comment – On slide 6, others may interpret the diagram of the proposed test bed too literally.
i. Presenter – A note will be added to the slides that the image is not intended to be final at this stage.

e. Question – Are the four separate diagrams in the presentation indicative of a setup a user must have to carry out the test?
i. Presenter – TGT is a recommended practice, and all output from the group will be labeled as a “should” rather than a “must”.

f. Question – Do multipath simulators have RF In and RF Out.

i. Presenter – There should be.  Also believe it is one of our jobs in the group to determine what set of channel models to recommend for the tests we describe.

g. Question – Are you considering devices other than APs and STAs?

i. Presenter – Yes.  Other “atypical” 802.11 devices will fit in the same test paradigm.

h. Question – On slide 6, “Ethernet” should be “Ethernet (suggested)”?

i. Presenter – Yes.

i. Question – On slide 6, if you have an atypical 802.11 device the user may have need of additional test or analysis equipment not shown in the diagram to actually carry out the test or data analysis?
i. Presenter – Yes.

j. Question – With regard to testing atypical 802.11 devices, if the device can adhere to the basic requirements of the test system, does TGT plan to introduce some form of statistical “workaround” if the device simply does not fit in the given chamber.
i. Comment – May be getting too deep into the details of the test setup at this stage rather than focusing on the bigger picture of the appropriate direction for TGT as a whole.

ii. Presenter – A great time to begin that discussion will be when the group approaches the end of the scheduled agenda today.

6. Motion
a. “Move that TGT adopt the framework and approach outlined in document 11-04/1009r1 from slide 10 to the end.”

i. Mover:  Pratik Mehta

ii. Second:  Areg Alimian

iii. Vote:  5 / 0 / 1   Motion passed.

b. “Move that TGT adopt and focus on the three “usage + environment” cases outlined on slide 12 of document 11-04/1009r1.”

i. Mover:  Pratik Mehta

ii. Second:  Areg Alimian

iii. Vote:  4 / 0 / 2  Motion passed.

7. Straw Poll

a. “Is TGT in favor of accepting the metrics and test methodology approach described in 11-04/1131r1?”
i. Vote:  7 / 0

8. Technical Presentation -- 11-04/1106r0, “Systems Supporting Device Under Test”, Mike Goettemoeller
a. Question – On slide 4, is there a definition of the term “device under test”?

i. Presenter -- The device under test I am considering here is the embedded wireless card or component of a larger wireless device.  This is how I recommend mitigating other “external” effects that are caused by other components comprising the larger host system.

b. Comment – Suggest that in the future we always clarify whether an entire device or simply a component is the “device under test” to avoid confusion.

c. Question – On slide 8, the cardbus spec indicates that the card needs to be able to support 800 mA?
i. Presenter – That’s correct.

d. Question – On slide 8, you recommend using an external power supply, and how your test procedures help you state anything useful about the cards you yourself develop?

i. Presenter – Yes (power supply).  Our internal tests help us counter negative comments we may receive back from our customers as we can point to factors other than our own equipment fault as being the true issue.
e. Comment – On slide 12, request for clarification of how the measurement readings were collected.

i. Presenter – Probe was run along the outside of a laptop PCMCIA controller.

f. Comment – Appears to be a great start on beginning to define an accurate test setup, especially an open air test.

g. Comment – One of the things we may want to consider is that this is on the same path as a “golden node” vs. “no golden node” type of discussion, though.  There are plusses and minuses to both paths.  This is a great presentation adding to that topic.

h. Comment – This is a very good presentation highlighting a number of real-world issues that are possible, especially when dealing with PCMCIA card devices that are reliant on other devices (e.g., laptops).  Sort of goes back to what is the user level perceived performance issue.

i. Comment – I believe the issue of the “device under test” (DUT) depends considerably on what comes as part of the “kit” you buy.  If a separate PCMCIA card is in the kit, the PCMCIA card may need to be considered as a separate DUT.

j. Comment – Defining the DUT should be an important topic for TGT to work on.

k. Comment – I think it is very important that the platform be specified as part of the test.

9. Areg Alimian takes over as TGT secretary as Roger Skidmore must leave for another engagement.

5:40 PM Mike G finished the presentation.  If PC magazine was doing review of wireless cards, it’s preferable so that it works not with one but with every laptop out there.

Pratik:  If you want to know the real answer, you should give them a laptop with PCMCIA card.

Charles:  Question:  Are the guidance things like if you are going to run a test where the host system is not coupled with the NIC, should the group include recommended practices for voltage regulation measurements, etc as outlined in Mike G. presentation 1006.

Charles:  Such recommendations, as outlined above, should be listed as more of recommended practices vs normative test environment setup/configuration.

There would be a separate section in the test document which will list such system behavior impacting conditions.

Chair:  We have 15 minutes left, does anyone want to bring business related to what we’re going to do after this meeting closes, so that we can do it now and not have to stay till 9:30.  Example of teleconferences.  If there is no objection talking about telecoms….

We’ve been having weekly telecoms since the study group commenced their sessions.  I brought this up in Portland and people still want to continue having weekly teleconferences.  I would like to suggest for the group not to have a teleconference for a given date if there are no particular presentations available for that telecom.

There was a consensus in the group on the above.

Pratik:  The hope is that we will have teleconferences more often than not.  It will send a wrong message to the working group if by default we don’t have a telecom unless specified.

Mark:  I’m wondering if there should be a minimum of two telecoms between IEEE meetings.  This way people can get caught up.

Chair:  Rather than meeting every week, we can meet every other week unless cancelled.

Pratik:  You will have hard time getting back to weekly mode if there is more going on.

The group agrees to have weekly teleconferences as before.

Chair:  I will send a cancellation notice to the reflector prior to the meeting.  Also next week I will be at WiFi and there will be no teleconference.  We shall also keep the same teleconference time, which is 12pm EST.

We should empower ourselves to conduct the teleconferences during the working group meeting this Friday.  A motion is drafted to be presented at the WG meeting this Friday.

Motion #3.  Move to request empowerment for the TGT to hold weekly teleconferences scheduled at 12 noon Eastern time Thursdays.

The group recessed until 7:30 pm at which time Roger Skidmore will make a presentation on enabling wireless performance.

Thursday, September 16, 2004

7:00 PM – 9:30 PM 
1.  Chair calls the meeting to order at 7:00 PM

2.  Technical Presentation -- 11-04/1132r0, “Enabling Prediction of Performance”, Roger Skidmore

3. Meeting adjourned.  9:07 pm.
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