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Minutes from June 9 2008 Conference Call

Agenda

· Attendance (Steve)
· Check to see if anyone is not familiar with the IEEE patent policy

· Discuss 802.11n 40MHz coexistence issues
· New business 

Notes

· Ivan Reede chaired the call since Steve was unavailable
· TGN created a coexistence document. However, it has not been updated for over a year. Issue is coexistence between 802.15.1 and 802.15.4 Work between ver 1 and 5 of the draft was oriented about coexistence between cooperating systems, not between all systems. What was done for 802.5.1
QUESTIONS

· We have a technology that will occupy 2/3 or the band, etiquette wise, is this something that makes sense?
· What range does it take to be a problem?

· Where is the analysis?

· If a device is low power, is it ok to trample over the entire spectrum?
· How does usage model / on-air duty cycle / framing aggregation affect interoperability?

· How does listen before talk affect 802.15?
Action Items

· Sheung Li to send link to the analysis that was done
· Steve to schedule another conference call

Minutes from June 16 2008 Conference Call

Agenda

· Attendance (Steve)

· Check to see if anyone is not familiar with the IEEE patent policy

· Discuss 802.11n 40MHz coexistence issues
· New business 

Notes

· Ariton said that he has started a simulation of 802.11n impact on Bluetooth.

· Ariton agreed to prepare a presentation for the July meeting on his simulation work.

· The group decided to agree on some simulation parameters.  Steve agreed to start a document with simulation parameters and send it out to the list.  If anyone wants to make changes they can add/modify the document.

· We agreed to keep the simulation simple

· We agreed on a few simulation parameters

· Bluetooth will be voice traffic using eSCO

· The Bluetooth devices will be 1 meter from an 802.11n STA (i.e. laptop computer)

· We will begin with Bluetooth adaptive frequency hopping (AFH) off.  Since AFH depends on implementation, the issue with simulating AFH is agreeing on the model of the AFH detection algorithm.

· We will model several duty cycles for 802.11

· We will consider both a 20 MHz and a 40 MHz 802.11n to see the impact of using 40 MHz 802.11n, compared to 20 MHz

· We will meet to discuss this topic during one of the 802.11n two-hour time slots in Denver.  Sheung will talk to Bruce about when to hold that meeting.  Sheung suggested that some reasonable time-slots would be: Tuesday AM2 or PM1, or Wednesday PM1

· Ed Reuss volunteered to work with one of the Bay Area 802.11n companies to do some testing.  No one volunteered from any of the 802.11n companies so far.

Action Items

· Sheung to work with Bruce on scheduling 802.11n time in Denver for this topic

· Steve to start a simulation parameter document and send out on email list

· Ariton to run some simulations and prepare a presentation for the Denver meeting
Minutes from August 4 2008 Conference Call

Agenda

· Attendance (Steve)

· Check to see if anyone is not familiar with the IEEE patent policy

· Solicit volunteer to help draft a Test Plan 

· Discuss 40 MHz 11n / Bluetooth Test Plan
· New business 

Notes

· The minutes from the 11n meeting in Denver have some of the comments on a test plan.  That is document 802.11-08/828r1.

· Bruce pointed out that 11n is putting together a test plan that can be presented at next weeks meeting.
· Next week 11n will present their test plan

· John Barr is willing to prepare a test plan with a focus on the impact on Bluetooth. Ian Sherlock volunteered to help with that.

· John suggests that if we do over-the-air tests that the spectrum should be monitored.  Be able to measure bandwidth and EIRP on the devices. Be able to measure the 11n power at the Bluetooth victim. 
· Vinko agreed that the Bluetooth needs to be 0.5 to 1 meter from the 11n device in laptop.

· John suggests that we test under two conditions: AFH enabled and AFH disabled.

· Vinko points out that Bluetooth should be using SCO packets.

· John pointed out that we measure packet error rate
· Bruce wanted to know if PER is the correct metric.

· Bruce pointed out that we would need a Chariot for Bluetooth.  John pointed out that there are Bluetooth sniffers.
· Terry pointed out that measuring PER should be done.

· John and Ed will both look into Bluetooth sniffers and see what is available.
· SCO does not have a CRC, while eSCO does have a CRC.
· John pointed out we should measure PER without 11n and then with 11n in 20MHz and then 11n in 40MHz
· Vinko asked how we are going to determine when the PER is intolerably high.
· John asked about relating PER to MOS scores.  Vinko prefers MOS scores.
· Ed pointed out that the Intel tests used some software that approximates an objective MOS test.  It is not exact.

· Ed pointed out that Apple Computer has HID devices and we should consider them.

· Bruce pointed out that we are going to have to agree on when the impact of interference is “too much”
· Ivan pointed out that 50% loss may be too much, since when one 11 devices joins a network with a single client then the client gets a 50% impact.

· John feels that each network should not use more than half the band.

· Sheung pointed out that a 40 MHz system uses have the duty cycle than a 20 MHz system, so there is a trade-off between bandwidth and duty cycle.

· Ed feels the primary use of Bluetooth is cell phones and headsets. If that works it meets its mission.
· Terry points out that whether AFH is used or not is important.
· Ed recommended the following,

· The most basic requirement is that the connection has AFH enabled, both devices are doing AFH Classification, the audio shall be encoded with 64kb/s CVSD (the Bluetooth default codec) and the packet types tested are HV3 and 1-EV3 (Wesco=2, Tesco=6), it is important to test both of these.
· Bill Shvodian pointed out in response to Ed’s recommendation,

· I thought that on previous calls people have said that most of the 2 billion deployed Bluetooth devices do not have AFH.  If this is true, then the testing should be done with AFH enabled and AFH disabled
· Steve pointed out that John Barr had already recommended that we run test with and without AFH enabled.

Action Items

· 11n group to prepare a test plan to be reviewed next week
· John Barr and Ian Sherlock to prepare a test plan to be reviewed on August 18
· John Barr and Ed Reuss to investigate what Bluetooth sniffers are available.

· Steve to add another call on August 25.

Minutes from August 11 2008 Conference Call

Agenda

· Attendance (Steve)

· Check to see if anyone is not familiar with the IEEE patent policy

· 802.11n test plan (Bruce Kraemer)
· New business 

Notes

· Bruce presented document 802.11-08/971r0
· We discussed the software tool for automatically measuring MOS scores

· Craig Warren described the software tool
· Algorithm described in an ITU-T standard P.800
· Bruce will update the presentation on the automated MOS tool and how it will used in the test
· Bruce is suggesting holding a test at a location where a site where all the right equipment is available.  One possibility is the CSR site in Richardson TX.
· Will there be anything (a body) in the path between the cell phone and the headset.

· Thinking of free space (Bruce)

· Tom is saying that CSR has “dummy heads” that can used for the headset

· Will there be different BT and 11n devices from different vendors?

· Bruce: yes.  Antenna configurations will depend.  Need to start with somewhere.
· Craig: there are class one and class two devices, with different power levels

· Tom: the type class

· Bruce: not planning to do a comprehensive comparison of BT devices
· Is the plan to test 11n off-the shelf equipment, or would you need equipment that can be set to 40 MHz?

· Bruce: plans to use off-the shelf equipment which can set bandwidth

· Make sure equipment does not implement a proprietary coexistence mechanism

· It is important to test with different 11n vendors, since different chip sets give different data rates.

· Need to be specific about offered load and it needs to be measured.
· Like to see the PHY data rate

· How do we plan to harmonize this plan and the plan that John Barr is developing?  The 11n engineers have been talking inputs from the BT engineers.

· Bruce: we could have two sets of tests and do both, if we can’t harmonize the two test plans.
· It is suggested to have a Piconet with multiple slaves
Action Items

· Add info on the MOS tool to the presentation (Bruce Kraemer)
· Test equipment connection diagram to the presentation (Bruce Kraemer)
· See what CSR can provide (Tom Siep)
· Give a presentation on a test plan at next week’s call (John Barr)

Minutes from August 18 2008 Conference Call

Agenda

· Attendance (Steve)

· Check to see if anyone is not familiar with the IEEE patent policy

· Test plan for 802.11n 40 MHz and Bluetooth (John Barr)

· Updates from last week (Bruce Kraemer)
· New business 

Notes

· John presented document 802.11-08/984r0

· Ed asked if we are considering the impact of Bluetooth on 802.11n?
· Ivan and John both stated that it should be symmetric

· Terry – The AHF algorithms for AFH are implementation dependent
· John asked if when going to 40 MHz does the PSD drop.  Bruce pointed out that the total power stays the same then the PSD drops 3 dB.  The drop in PSD lowers the impact but it also lowers the delectability for AFH
· Bruce pointed out that under Use Case 2 there is a mix-up between A2DP and SCO. John will fix.
· Bruce asked about listening to stereo audio while working on the laptop.  It seems like people will not be watching a video and listening to their MP3 player
· John, pointed out that it is possible

· Eldad raised a concern that this use case is pathological

· Questions were asked about how the “40MHz Intolerance Bit” is set
· Straw poll on spacing between person listening to wireless MP3 player and person viewing streaming video
1. 0.5 meters – 5 people
2. 1.0 meters – 8 people

3. 2 meters – 2 people

4. Steve – A reasonable consensus would be 1 meter
· Discussed rate of video streaming  and whether it is likely to stream uncompressed video a those rates
· Ben suggested a third use case with streaming video to a non-laptop (CE devices)
· Bruce suggested the video rate is typically compressed, it might make sense to add the third case, and simplifying Case 2
· Home theatre scenario is one possibility
· John pointed out that automotive industry wants to do streaming video in the car
· John asked about all the effort to protect legacy 11 equipment and not other wireless systems (e.g. Bluetooth).  Why not have 11n devices detect Bluetooth and switch to 20MHz

· Bruce willing to hear a submission on detecting Bluetooth and switching to 20 MHz.  John to bring in a contribution in September

· Eldad would prefer to hear submissions on Coexistence Mechanisms and not comments on eliminating 40MHz
· Eldad need to select real application and real signals
· John pointed out that with a signal generator 

· Bruce suggested run some test on Use Case 1 even though we may not be able to agree on all the details of the test scenarios in advance.  Having data to look at would be useful
· Ivan would like to see suggestion on Coexistence Mechanisms

· Steve asked Bruce that is 11n plans to discuss this topic at the September IEEE meeting that if Bruce can identify in advance a time for that discussion then Steve can notify all interested parties so that they can attend.
· We have one more call on this topic next week

Minutes from August 25 2008 Conference Call

Agenda

· Attendance (Steve)

· Check to see if anyone is not familiar with the IEEE patent policy

· Updates Test plan for 802.11n 40 MHz and Bluetooth. Document 802.11-08/992r0 (John Barr)

· Verbal updates on Testing Plans (Bruce Kraemer)
· New business
Notes

· John Barr reviewed preliminary test results in doc 992
· Steve asked why on Slide 5 that the errors seemed to increase with time.  John was not sure why errors increased with time.
· Bruce asked why with the SCO link there are retransmissions.  John said that it might be other ACL traffic.  Craig pointed out that it may be management packets.
· John pointed that there were clicks and pops in the audio.  The speech is understandable.

· The test statistics seem to be cumulative since the beginning of the test.
· The AD2P link had drop outs of the audio signal. 

· Ed pointed out that the 20 MHz system only has 25% duty cycle.  Since the bandwidth is lower the duty cycle should be higher.  There was a discussion about how much higher the duty cycle should be.

· John asked what factor should be used.  Bruce pointed out that it is approximately a factor of two.

· John pointed out that 40 MHz used two spatial streams, 64 QAM, etc.
· Steve asked about whether this is SCO or eSCO, since a 30% packet loss the speech quality should be very poor.
· There was a question about the errors even with the AFH enabled.  It was asked if it is possible to run the test without AHF enabled.
· Ed pointed out that the duty cycle is only 25% and so the AFH may be continuously adapting.
· John: AFH mechanism protocol is standardized, but the channel detection algorithm is implementation specific.
· John will look into whether it is possible to run tests without AFH enabled.

· A question came up as to whether the retransmitted packets were correctly received.
· John will give a little more information and prepare an update for the September meeting
· John will bring his Bluetooth headset to the meeting, so we can run some tests.  John will look into whether he can bring the sniffer.
· Bruce: the 11n engineers are trying to set up some test.  They are looking at multiple locations.  Because we are looking at multiple test locations there may be multiple test setups. It may be difficult to get test done before September.  They hope to be able to do some qualitative tests before September.  This work will have to continue on teleconferences till November.
· Bob Heile also reminded us about 802.15.4.  Bruce asked about getting 15.4 equipment.
· Steve asked to document what test equipment is used after the tests are performed.

· Steve asked about when this would be discussed in 11n.

· Bruce will announce that time during the opening plenary on Monday AM in Waikoloa
· Mukul Goyal could help with some 802.15.4 testing.  He will send Steve his email address and Steve will send out an email to see if others are interested in volunteering to also work on 11n/15.4 testing
Minutes from October 6 2008 Conference Call

Agenda

· Attendance (Steve)

· Check to see if anyone is not familiar with the IEEE patent policy

· Additional 40MHz Scanning Proposal, Doc. 802.11-08/1101r4 (John Barr)

· New business
Notes

· John presented document 11-08/1101r4
· Craig asked how long the dwell time is in the scanning
· John said it would take about 100 ms
· Craig pointed out that would take 100 ms for sensing would consume power
· John pointed out that if you are in sleep they would not need to scan

· This is because the duty cycle is low

· John: same requirements as 11 scanning

· Ed would like to see a recommended practice on coexistence
· Steve suggested we work in 19 on the technical work and then fold the test into 11n document
· Do the technical work and then put the text where it belongs
· Ed pointed out how the 2.4 GHz band is more crowded than it was in the past
· Ed asked about whether you need to scan the entire band or just the 20 MHz extension band.
· John believed it is better to scan the whole band, since the BT AFH may move into a very small part of the band, which impacts performance

· Vinko asked about how complicated it would be to do this scanning.  11n has energy detection.  How would we distinguish between Zigbee, BT or microwave?  Seems like you would need to have 1 MHz resolution to do this.
· John pointed out that this can be done in a low-complexity BT radio

· Ben said that ED might work for detecting.  Just detect a significant amount of energy in a sufficient resolution
· Joe: what is the difference in the threshold for the energy detector to get it to work?

· Ed pointed out we need some numbers on the scanning
· Vinko: Defining a true detection algorithm would need to be in a specification
· Vinko:  Use of 40 MHz is not going to be used out-of-the box.  And if there are legacy devices then 40 MHz will also not be used.
· Vinko: I believe a 40 MHz BT AFH algorithm would make improvements
· Ed: tweaking the BT AFH algorithms will make improvements

· John: my concern is the all the other devices don’t have many channels left

· Ariton: What is the percentage of units use 40 MHz?
· Ariton: scanning should not be optional.  

· Ben would prefer a more general detection

· Joe asked it should be more advanced or maybe more sensitive

· Next steps – Details for Scanning
1. Scanning requirements

2. Is energy detection sufficient?

3. If not, how insufficient is it?

· Ed, we don’t want to end up in a situation where we avoid 40 MHz due to a microwave oven
· Ian said that back in January we only had 40 MHz in 5GHz, we could go back to that.

Minutes from October 20 2008 Conference Call

Agenda

· Attendance (Steve)

· Discuss John Barr’s Proposal (Doc. 802.11-08/1101r4)
· Discuss next steps

· New business
Notes

· Yusuf Bashir from Johnson Controls with Mukul Goyal plan to do some testing of 802.15.4 with 40MHz 11n. No date yet for that testing.
· John suggested preparing scanning requirements
1. This is something that could be considered in the 802.19 TAG
· Bruce suggested having a presentation in Dallas during the 802.11n task group meeting
1. Tuesday AM2
· Bruce mentioned that 802.11n is trying to get into Sponsor Ballot
· Bruce is suggesting having all the changes done at one time would be best
· Doug and Ed spoke of considering all systems in the 2.4 GHz band

· Systems to be considered

1. 802.15.1

2. 802.15.4

· Steve to request inputs on scanning requirements
· John suggested that the 802.11 and 802.15 could express their opinions at the TAG meeting

· Plan going forward
1. Bruce to schedule time in the 802.11n task group meeting for John Barr to give his presentation

2. Steve to solicit opinions on this topic from the 802.11 and 802.15 WG to be discussed at the 802.19 TAG meeting in Dallas.  Steve, Bruce and Bob to work out the schedule of when that will happen

3. Steve to send out a request for scanning requirements to be discussed at the next conference call and at the meeting in Dallas
Minutes from November 3 2008 Conference Call

Agenda

· Attendance (Steve)

· Testing results of 40MHz 11n impact on 802.15.4 (doc 19-08/30) (Mukul Goyal)

· New business
Notes

· Questions about load – not being heavy loads

· Questions about the PHY rate – Mukul says he is willing to fix the PHY rate and asks for assistance on how to do this

· Mukul wants to present follow-on work in Dallas

· Anuj suggest heavier network loading be applied

· Mukul does not know how to control or monitor the PHY rate to make sure it stays the same during the entire experiment.

· It is suggested that location of the devices is important so these need to be reported. For the moment, Mukul agrees that it too early to come to any conclusion.

· Anuj suggests that measurements on how range extenders would be affected should be made

· What happens if we introduce more than one 11n network?
· Mukul suggests that the comment be e-mailed to him

· Mukul agrees to document and present the topology

· Bruce asks which version of 11n was used and the answer is Draft 2

· Bruce suggests that .19 define usage scenarios agreed by .11 and .15 stating that he believes this was very useful previously.

· Ivan asked if there were any more discussion for this meeting.

· Hearing no additional items, the meeting was called to an end
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