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MONDAY, 18 JULY 2005 – Session 1
Session 1 PM2
802.15 TG4a Minutes – 18 July 2005 – PM2 – Plenary – San Francisco, California

1.1 MEETING CALLED TO ORDER by Pat Kinney at 4:00pm PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Opening report, review of goals and agenda:  Pat Kinney

Pat Kinney: We have a very full schedule for today and the rest of this week.  Doc 05/0398r0 to review agenda and goals.  Acknowledge that we have slipped one session.

Progress since Cairns – 400 emails and 100 conference calls.  So we have made a great deal of progress.  Had request for 18 presentation slots for this session.

Reviewed membership and anti-trust. Pricing discussion is forbidden.

Reviewed patent policy and inappropriate topics.

All material copyrights held by IEEE.

Reviewed Chair’s role – power to facilitate but not to legislate.

Reviewed meeting slots – have all slots except for Thursday evening.

Pat Kinney: First want to approve minutes.

1.1 REVIEW AND APPROVE MINUTES: Pat Kinney

Pat Kinney: Would entertain motion to approve meeting minutes from Atlanta plenary.  

Vern:  moves to approve Atlanta meeting minutes.

Rick:  Seconds

Pat Kinney: Any objections or discussions?

No objections so Atlanta meeting minutes are approved.

Would entertain motion to approve meeting minutes from Cairns

Jason:  Moves to approve minutes from Cairns

Vern: seconds

Pat Kinney: Any objections or discussion?  

Roberto: would like to approve agenda first.

Pat K: We have minutes on the floor. Any other objections?  Hearing and seeing none, the Cairns meeting minutes are approved.

Pat K: Next we want to approve the Agenda.

1.2 REVIEW AND APPROVE AGENDA: Pat Kinney

Displayed Document 05/0358r5 – meeting agenda and objectives – on screen:

Pat Kinney: Reviewed agenda.

Jason: Asked how slots were assigned.

Pat K: Chose slots to best flow through topics.

Jason: Why does Sub GHz get a 2 hour time slot?

Pat K: That is a key part of the ABCD proposal that hasn’t been given sufficient attention to this point.

Jason: Does this mean that the chair believes sub GHz has a higher priority than other topics?

Pat K: This is what is needed to review the topic.

Pat K: Reviewed other items on agenda.

Jason: Are you taking any other calls for presentations?

Pat K: No more time. Any discussion on the agenda?

Andy M: We don’t have any wireless access.  How do we get documents?

Pat K: May have to do memory sticks to trade documents.

Andy M: How about sign in?

Pat K: Need to do sign in at the front.

Patricia: Concerning slot for editing. Can we have it earlier?  Can we have two simultaneous sessions?

Pat K: We want to have participation from the TG4a group as a whole.

Patricia: CSS is not dealing with ranging, so not as relevant.

Pat K: That is a good point, but would prefer not to split group.

Philippe: Will be making the presentation for Gian Mario.

Zafer: Can swap slots with Patricia?

Patricia: That is OK.

Pat K: Made change.

Ho In Jeon: 30 min presentation slot on Thursday?

Pat K: That is here.

Roberto: Propose that we move band plan discussion to the day rather than tonight.  There will be a lot of interest to participate where it doesn’t conflict with tutorials.

Pat K: Would like to do a straw poll on when to do band plan discussion.

Roberto: Would like to have a vote rather than the Chair make discussion.

Jon Adams: Made plans to have meeting this evening so would like to keep schedule.

Jason: Should have priorities of sessions that are of core nature.

Rick Roberts: How many day sessions will have votes vs. day sessions?

Pat K: By rules, any session can have votes.

Rick R: This band plan is a big issue, so we know it will have a vote.  Why not during the day?

Pat K: We have good attendance in our evening sessions. Ask Roberto to defend why he wants the session during the day.

Roberto: In Cairns there was an afternoon session to have band plan discussion.  This was not publicized and a number of people were not present.  Daily sessions are a more appropriate venue since evenings we have many informal business meetings and discussions. So many people who would be interested in the discussion would not be able to attend an evening session.

Vern: One small logistic problem is that Mark Jamtgaard of Aether Wire is not prepared to present tonight, he is presenting tomorrow morning and we have evening session in two hours.

Roberto: I asked the chair to change the band plan discussion to move to the daytime.  You told me to bring it up in the agenda discussion. Now you are saying it is too late to change the time.

Pat K: Like a show of hands to move to daytime?

11 in favor of moving band plan to daytime.

Pat K: Like to show of hands opposed to move to daytime.

21 opposed to moving band plan discussion to daytime.

Pat K: Asked for a motion to approve agenda?

Colin Lanzl: Move to approve.

Jon Adams: Second motion.

Pat K: Any discussion?

Roberto: Should I move to amend agenda?  I move to amend agenda to move the band plan discussion and vote to tomorrow morning.  Move to swap with sub-GHz.

Pat K: Is there a second?

Rick Roberts: Second motion.


Pat K: Discussion?

Adrian Jennings: Opposed to change agenda.  Not fair to have person presenting change his time slot at the last minute.

Rick Roberts: Speak for motion.  Band plan is very fundamental.  We have a sub-group of people who are opposed.  Not sure they will prevail, but need to be fair. This is a benign request.

Vern: The evening is better slot to discuss band plan.

Jon Adams: Have things planned for tomorrow morning. Have set aside this evening specifically to do band plan.

Jason: This request was placed to the chair and vice chair three weeks ago and was suggested to defer discussion today.  There are things that are coming later in the week that should be brought forward.

Pat K: Any other discussion?  Time for a vote.  This is on the amendment to change the agenda.  The amendment is to swap the band plan discussion with Sub GHz UWB.

9 in favor of amendment

9 + 9 = 18 opposed to amendment

4 abstain

Pat K: Motion to amend fails.  Not required to do vote tonight, we can have discussion.

Rick Roberts: May be a vote tonight, but not required?

Pat K: Any other discussion?

Roberto: Can you move forward to Wednesday?  One of concerns is moving things tonight.  Can we add session on band plan to Wednesday? Would like to amend agenda to have 1:30 to 2:00pm session for band plan discussion.  This would allow us to complete discussion during day and complete vote.

Pat K: There is motion on floor to amend agenda.

Jason: Point of order – is 90 minute session ok for Vern?

Vern: That is OK.

Jason: Second motion.

Ismail: What if group votes to end tonight?

Pat K: Then we don’t need session on Wednesday.

Ismail: If we vote, then is the issue over?

Jason: Not if there is not consensus.

Pat K: Voting is done by people who are in the room.

Jason: Choice of group as to when to deal with controversial issues. At some point in the process of the standard it will come up if it is not settled.

Pat K: We gave a lot of conference calls on band plan, so we have a lot of time.

Rick R: For a technical issue, will vote against the amendment.  We can still vote tonight.  Would ask Roberto to change amendment to add a special order that precludes vote tonight.

Vern: Also speak against amendment because it is premature.

Roberto: Would like to change his amendment to become a special order.

Jon Adams: Special order requires 66% vote.

Pat K: This is correct according to Roberts Rules.

Roberto: Will continue with amendment.

Pat K: Is there a discussion?

Larry Arnett: Seconded amendment.

Pat K: Any discussion?

Jon Adams: Where are we in agenda?  

Pat K: We are 45 minutes late.

Jon Adams: Call the question to accelerate discussion.

Pat K: Any objection to calling to call the question.  So we will vote on calling the question, so we will vote on special order voting immediately. Yes means we vote now, no means we discuss more.

10+14=24 vote yes on calling question.

0 vote no on calling question.

7 abstain on calling question.

Pat K: Question is called on the amending the amendment to include a special order vote. Vote yes means vote for adding a special order.

2 vote for special order

10+12 = 22 against special order

6 abstain.

Pat K: Amendment for special order does not carry.

Jon Adams: Call for question on amendment?

Pat K: Show of hands voting yes on calling question?

24 for calling question.

1 opposed

4 abstaining

Pat K: Show of hands for amendment.

3 for amendment

21 against amendment

7 abstain

Jason: would like to modify agenda.  Would like to add a session on Thursday evening.  Would like to reduce sub GHz session to 1 hour and add an hour for band plan discussion.

Pat K: Motion to add 60 minutes of band plan discussion and move the second 60 minutes of sub GHz to Thursday evening session.  Is there a second?

Roberto: Second the amendment.

Vern: Call the question.

Pat K: Any objections to calling question?

Roberto: Object to calling question.

22 in favor of calling question

1 opposed to calling question

3 abstain

Pat K: Show of hands 

3 supporting amendment

21 opposed to amendment

Vern: Would like to call question on agenda.

Pat K: Is the agenda up for vote?

Patrick: Colin moved to approve agenda and Jon Adams seconded, so a motion to approve agenda is on the floor.

Pat K: There is a call to question on the agenda. Vote on who wants to vote on the agenda.

26 for approving agenda.

0 opposed

7 abstain

Pat K: Agenda is approved.  Document 05/0358r5 is approved.

1.3 SUB EDITOR STATUS REPORTS

Pat K: Would like to have status reports from technical sub editors.

Vern Brethour: Ranging sub-group has had extensive meetings since Cairns.  We have discussed handling motion, energy detect receivers and crystal accuracy.

Philippe Rouzet: On UWB PHY 3 to 10GHz, we have had conference calls since Cairns, both general and dedicated to specific topics.  Five subgroups now, bandplan, pulse compression, simulations, modulations and liaison for coexistence.  Up to now, we have a good summary of criteria.  We have a nominal band plan already selected.  We have a synthesis of full modulation being proposed. Good news is that progress is being made on simulations in energy detection systems. We should have simulations on other modulations as well. Liaison has started, but no activity to report at this point.

John Lampe: Doc 05/0413r0 on TG4a CSS activity. Have rough draft put together and are working on editing the draft. Hope to have draft with all sections put in.  

Jay Bain: Did not have any specific conference calls.

Patricia Martigne: Coexistence for TAG 802.19 liaison with Tom Seip and Steve Shellhammer.  Make sure we interface with other IEEE standards.  Reference document no 05/0420r0 “Coexistence matters for 802.15.4a UWB PHY”.

Philippe: Is the coexistence for IEEE or for anything else in the band?

Patricia: It is only for existing standards.

Philippe: Does this mean only coexistence for approved standards?

Patricia: Will meet with Steve and Tom to clarify these issues.

Colin: The language is for approved standards. Don’t need to work with standards that are not approved.

Vern: What about timing? What if we work faster than other groups.

Colin: 802.15.4b is going for sponsor ballot, so coexistence is behind other standards.

Pat K: Asked for questions?  Seeing and hearing none, we go to the first technical presentation by Ismail Lakkis.

1.4 TECHNICAL PRESENTATION

Pat K: Now we start on technical presentations. First is Ismail Lakkis.

Ismail: Document 05/0411r0 Channel Model Usage in TG4a.  RF Channel is centered at 6GHz.  Now mandatory band has center at 4GHz, so we need to up convert by 2 GHz.

Pat K: We are now ahead of schedule.  We will recess until 6:00pm

1.5 RECESS: Pat Kinney - recessed the group at 5:45pm PDT

--------------------------------- 

MONDAY, 18 JULY 2005 – Session 2
Session 2 PM3
802.15 TG4a Minutes – 18 July 2005 – PM3 – Plenary – San Francisco, California

2.1 MEETING CALLED TO ORDER by Pat Kinney at 6:10pm PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat K: Called evening session of TG4a to order and passed floor to Philippe Rouzet on Band Plan


2.2 BAND PLAN DISCUSSION – 6:10pm to 8:10pm

Philippe Rouzet: Presented document 5/0355r03 – proposal for 802.15.4a band plan.  This is a review of the agreement we made at Cairns.  If we come up with a superior band plan, we can revise the plan with a 75% vote. Saied is leading the sub group on band plan. Passed floor to Saied.

Saied: Referred to document 05/0241r1 on band plan discussion at Cairns.  Reviewed document 05/0355r03.

Ian: Think we could merge number 8 and 11 – not much difference.

Philippe: We also need to keep in mind coexistence with other narrowband systems.  This was the rationale for the separation.

Saied: There is no appointed person for other items than wimedia.

Rick Roberts: Coexistence with UWB forum and Wimedia is ambiguous because these are not published standards yet.

Philippe:  One proposal is in agreement with one of the high data rate UWB proposals and one is intermediate.  Nothing meets everyone’s issues.

Ian: Would like to see framemaker format to help with this stage of editing.

Philippe: Would like to remove item 12.

Matt: Would prefer to keep it in.

Kohno: Which subcommittee discussed removing item 12?  Some of the chirp systems are similar to this.

Rick Roberts: When thought we were going to remove item 12, didn’t spend much time on it, but now that Matt wants to keep it, can you explain it?

Kohno: This item is important for CSS so we should keep it in.

Philippe: OK with keeping it in.  If we maintain this as a criteria, we should get an agreed upon definition with this group.

Rick: Given what was just said, it looks like number 12 is related to number 3.  Freescale would like to see a relationship between pulse rate, center frequency and bandwidth.

Saied: Matt’s proposal was to suggest the same fractional bandwidth for the three bands.

Vern: Move that we strike item 12 from the selection criteria, so we only have 11 criteria.

Matt: Second the motion.

Philippe: Any discussion?

Kohno: Where will we discuss pulse shapes? If you can show me, I will agree with the motion.

Philippe: We can add in definitions.

Kohno: OK, but a modulation sub-group needs to take care of the pulse shaping issues.  Pat Kinney, can you have a sub-group take care of this?

Ian: Don’t want to lose this issue.

Phil Orlik: Just to be clear, the band plan is talking about the magnitude of the signal.

Philippe: Propose a motion to approve this band plan selection criteria.  Are there any objections? Seeing and hearing none, the selection criteria is approved with the change of removing item 12.

Saied: Changed code division to pulse compression and removed item number 12.

Dani: Don’t believe that is correct. In list of criteria, there is no pulse duration either.

Philippe: There is on page 3.

Saied: This is an implementation issue.

Dani: First thing a standards committee needs to do is define the mask.

Ismail: We start with the FCC limits.

Dani: In the standard you specify the transmitter, but if you don’t specify the filter, you lose the specification of the receiver.

Ismail: As long as the bandwidth is between 450MHz and 500 MHz, this should be OK.

Dani: If you do a bad job in the transmitter, you can’t make it up in the receiver.

Rick: When you start talking about 10 to 20db down in the spectrum, we will get spectral mask confused with pulse shape.  We don’t want to have two people doing same thing from two perspectives. We just gave this to Phil with the modulation committee. Are you suggesting we put it back into band plan?

Philippe: Can we come back to definition and see if we can resolve this point?

Saied: moved to approve document 05/0355r03

Ismail: Seconded

Philippe: Asked for any objection. Seeing and hearing none, the document is approved as selection criteria for band plan.

Philippe: Now we will discuss document 05/0389r02 which is a repository document.  Saied will describe how this matrix is done.

Saied: This is a modified version of document 05/0241r01 which was discussed in Cairns. This gives the major parameters of each band plan.  In this document, the highlighted one is the one adopted in Cairns and the others are alternate proposals.

Philippe: Would like to update document reflecting decision we just made about the criteria document.  No one answered the specific criteria. Would like those advocates of alternate band plans to please come forward.

Philippe: Have straw poll on those in favor of keeping the band plan as we agreed in Cairns. Would like to have voting members only.  Doc 05/0389r02 has the band plan proposal agreed in Cairns.

32 in favor of keeping the band plan

4 opposed to keeping the band plan

6 abstaining

Philippe: Now would like some discussion on the proposals.  Would like to have proponent of alternate plans to come forward.

Vern: Since there are no others waiting at the microphone and given the overwhelming support from the straw poll, we would like to move to a vote and dissolve the meeting.

Pat K: Are you making a formal motion?

Vern: Move to thank Saied and his group for their work and retire the band plan group and consider the band plan affirmed.

Ian: Second motion.

Philippe: Call for discussion.

Jason: Object to disbanding the group.  Our voting population is 225 and we have 50 voting here. We had discussion about voting at this time.  There are 32 people here in favor of maintaining the existing band plan. There are others who have issues, but are not able to attend this session.

Ian: Speak for disbanding this group. Glad that we have affirmed the decision in Cairns.  Would like to repeat the motion. Thank the authors and get on with the work.

Rick: Is this going to be a technical vote?

Pat K: This is a technical vote which means that a 75% majority is required to approve it. A procedural vote would be 50%.

Matt: Would like to speak in favor of the motion. There were hours of discussion and a lot of work. We dug down a lot deeper than we did in the last meeting. Encouraged by all the people who contributed.

Jason: Request a roll call vote and call the question.

Pat K: We don’t have Rick Alfvin here.  Attendance sheet is attendees, not voters.

Pat K: Recessed for 5 minutes at 7:45pm PDT to get Rick Alfvin to join meeting.

----------------------------------

Pat K: Reconvened meeting at 8:00pm PDT.

2.3 RECONVENE BAND PLAN DISCUSSION FOR VOTE

Pat K: Reconvened meeting at 8:00pm PDT.

Patrick: Read motion as recorded in minutes.

Rick Alfvin: Read roll call and recorded votes.

Pat K: Anyone in the room who did not vote and wishes to vote.

Jon Adams: Vote to approve?

Rick Alfvin: 36 yes votes, 10 no votes, 9 abstain. 78% Yes, 22% No.

Pat K: This was a technical vote. 75% majority is required to approve. Motion passes.

Jason: Would like the records to show that I called for orders of the day and that was turned down.  Asked Dr. Heile to read why the orders of the day were denied.

Pat K: Vote cannot be interrupted. We have the room until 9:30pm tonight.  We over extended the breaks. The working group over stepped its time.

Jason: Agenda called for 8:10pm recess.

Pat K: It was not accepted because we had a vote going.

Jason: In Cairns, 802.11n had a roll-call vote which was halted and started the next day.

Bob Heile: This is the prerogative of the chair.

Ian: Who asked for a roll-call vote?

Jason: I asked for it.

Rick Alfvin: Scrolled through names and asked for corrections. There were no corrections, so confirmed voting numbers.  78% YES and 22% NO.

Ian: Do we have a quorum?

Rick: We do have a quorum, but do not have the numbers of attendees at this time.

Pat K: Recessed meeting at 8:25pm PDT until the sub-GHz presentation by Mark Jamgaard tomorrow morning at 8:00am PDT.

Anyone who wants to learn Framemaker, there is a tutorial by Michelle.

2.4 RECESS:

Pat Kinney: Recessed meeting at 8:25pm PDT until 8:00am PDT on 19 July 2005.

--------------------------------- 

SESSION 3 – TUESDAY, 19 JULY 2005
Session 3 AM1
802.15 TG4a Minutes – 19 July 2005 – AM1 – Plenary – San Francisco, California

3.1 MEETING CALLED TO ORDER by Pat Kinney at 8:11am PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Called meeting to order. Morning presentation on Sub GHz UWB by Mark Jamtgaard of Aether Wire.  Passed floor to Mark Jamtgaard.

3.2 SUB GHz UWB

Mark Jamtgaard: Presented document 5/0390r1

Presented document on Sub GHz UWB – advantages and disadvantages.

Pat K: Questions?

Kohno: Thanks for presentation. Question on the antenna. Do you use the same antenna for transmit and receive?

Mark: We currently use two antennas, one for transmit and one for receive. We plan to have transmit and receive switch and a single antenna.

Rick Roberts: Need to show how you address FCC 15.205.  Also need to show why you want the doublet. Don’t you lose a lot of power with doublets with notches.

Mark: Believe we will put the FCC issue to rest once we get type approval from the FCC.  Regarding the doublets, radiating sub-GHz energy is hard in UWB. If we go back to the antenna slide, we need to surge a current through the antenna to create a gaussian. We do this so you don’t have to build up current on every pulse. With doublets, end up with balanced current to the antenna so you can use unbalanced codes like Kasami codes.

Rick: If you put the two doublets together, then you get more spectral efficiency.

Mark: We can do zero delay between doublets.

Rick: Why don’t you do this?

Mark: Our new devices can do zero delay, so we are starting that process in our development.

Vern: What is your patience level to start drafting?

Patrick: Aether Wire has been involved in TG4a since the inception. We are committed to the standards process and believe we have some advantages for some applications.

Pat K: This group has the authority to choose different flavors, but given the goal of TG4a is to increase the applications space and we should look for ways to extend performance over 802.15.4.

Arnaud: Good applications such as firefighters.  How about communications?

Mark: Low band is more robust for location in indoor environments. We can do communications. We have lower data rate than high-band, but can get some low data rate information.

Matt Welborn: Regulatory will be an issue. 15.209 is a good place to start, but the thing to remember is that there are restrictions from 15.205.  Propagation is much better so that is relevant.

Mark: Will take an action to look at the regulatory issues and get back to you.

Patrick: Ultimately we need to get type approval.

Tino: Thought the definition of UWB was minimum of 500 MHz.

Patrick:  In the report and order, the minimum is 500 MHz or 20% of occupied bandwidth.

Dani: Impression that FCC was for 3 to 10 GHz. 

Mark: If you look at 15.519 has other bands.

Dani: What is the preamble length and what is the packet structure and data rate.

Mark: Intention is to operate in the current 802.15.4 MAC. 

Dani: You have a certain power level and a band that you are able to occupy.

Vern: Focus on acquisition. We are acquisition limited. There is 12dB of required S/N.

Mark: That is what we find with our system in the lab.

Dani: What is the acquisition time?

Mark: We can get that for you.

Dani: What can you do with symbols per sequence.

Mark: Depends on radio complexity.

Dani: What is a symbol?

Mark: If we can get the link up, we can support multiple bits per symbol.  However, the biggest problem is closing a 30meter link with acquisition.

Dani: Do you have something here that is different from the upper frequency?  There is a difference in the pulse shape and power levels. We are getting into the situation where we need to use 1 sec of preamble then 1 kbs of bit rate. Would like to find a general solution for a low bit rate system, then we can apply to higher data rate system.

Mark: We can discuss this further.

Rick: Little confused with link budget. Believe density is different.

Mark: That is correct, but trying to be conservative and have an apples to apples comparison with high band systems.

Adrian: Like to make an offer to help resolve the FCC issues. TDC has good relationships with John Reed who wrote the FCC rules. Will offer to help raise a conference call with John Reed.

Mark: Thanks.

Andy Molisch: Agree with Vern, but with acquisition, we can always average.

Vern: This is true, but the crystal has to be good enough that you can average.

Mark: We do have different code lengths for comms and acquisition.

Andy M: For channel model, this is cutting it close.


Mark: This is best case.

Andy M: We only have delays spreads, can we get path loss as well?

Mark: We will get this for you.

Bin Zhen: Interested in test results or simulations on range accuracy.

Mark: We can demonstrate a few cm of accuracy. Don’t have results for how this is altered by different materials. We are looking at doing that research.

Bin Zhen: What is the typical accuracy of indoor case?

Mark: Comes down to getting direct path. If get direct path, then pretty accurate.

Bin: If don’t get direct path then big inaccuracy.

Mark: Same as high band. Just do better.

Dani: How about concrete walls?

Mark: Concrete propagation is a function of moisture content.

Dani: What do you see?

Mark: We haven’t done extensive studies.

Dani: What about current into the antenna?


Mark: Difficult to measure.

Dani: Maybe better from simulation.

Mark: Will get back to you.

Matt: In link budget, you have 14dB for environmental noise.  How do you get this.

Vern: Need to look at what gets through the code.

Matt: Use 700 MHz of bandwidth, you give up a few dB, but may be able to lose some interferers.  May want to look at how to get around the spectrum.

Mark: Will look at that.

Rick Roberts: Ultimately, we are looking at a PHY to 15.4 MAC that needs to meet selection criteria. Encourage committee to participate more in these discussions.

Vern: Worried about the pace of sub GHz.

Patrick: We are now part of ABCDE merge.  Maybe the best way to deal with this is to have a separate optional PHY.

Rick: Not sure about FCC ground rules.

Philippe: We have had some discussions on Sub GHz.  

Colin: IEEE is an international standards organization. What is the ITU doing?

Andy: UK regulatory representative.  Figures for sub-GHz are lower than the US.

Vern: Quicker way to deal with this is to ask for proposals at sub GHz. We are lacking ideas, not elements on the list.

Rick: Operating below GHz should be an extension of 3 to 10 GHz waveform. This is a different waveform.  Now can’t reuse baseband processors. Need new hardware.  Think we should give this a try.  

Vern: Slide 18. If change square wave, then notches go away. Rick is happy.

Rick: Always looking for compelling justification.

Mark: This is how our system works today. We are capable of changing to this waveform.

Pat K: Thinking about three straw polls. Yes to sub GHz, No to sub GHz and get more information.

17 want sub GHz as part of the standard

12 want no sub GHz in the standard

55 want more information on sub GHz.

Pat K: Like to get more information on regulatory approval and reuse of high-band, and fit into the MAC.

Dani: This task group needs to look at the issue of low-rate communications in general.

Pat K: This is for later.

Colin: Focus should be on regulation and reuse of existing systems.

Kohno: Will help with international regulation issues.

Philippe: Would like to hear about how to get more information.

Colin: Like to see presentation on Europe and Asia standards thinking.

Kohno: Like to see many options of UWB, but concerned about schedule.

Philippe: We are looking at different areas, CSS, 3 to 10, and sub GHz.  If one is too late, we won’t wait for them.

Kohno: Reason ask the question, is ITU TG1/8 meeting will be held in October.  Like to accelerate regulatory compliance in the world.

Rick: Pragmatically, we need to set milestones on parts of standard. If it gets behind, we need to set off as a study group.

Pat K: This is what happened to sub GHz PHY in TG4b.

Glynn Roberts: If sub GHz is of value, then people should be willing to wait.

Pat K: We have tasked Mark to have proposals for sub GHz.  Can we ask to have by Garden Grove.

Tino: We have tasked them to get regulatory.

Andy: We are still not at that level with other groups either. The finishing point is unknown.

Pat K: good point.

Colin: Important to have progress by Garden Grove because of  ITU meeting in October.

Rick Roberts: Can we get an ad-hoc interest group together by Thursday?

Pat K: Will try to schedule it.  One more poll.  How many voters in room right now.

We have 69 voters in room right now.  Next meeting is AM2.  We have modulation presentations run by Philippe Rouzet.  We are in recess until 10:30am.

3.3 RECESS: Pat Kinney recessed the meeting at 9:45am PDT

--------------------------------- 

SESSION 4 – TUESDAY, 19 JULY 2005
Session 4 AM2
802.15 TG4a Minutes – 19 July 2005 – AM2 – Plenary – San Francisco, California

4.1 MEETING CALLED TO ORDER by Pat Kinney at 10:37am PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat K: Reconvened meeting at 10:37am.  Passed floor to Philippe Rouzet.

4.2 PHY – MODULATIONS 10:37am to 11:40am.

Philippe: Passed floor to Phil Orlik.

Phil: Review of work in pulse modulation sub-group Document 05/0424r0. Presented document, which has list of criteria for modulation.  Also referenced Document 05/0387r1 which Ismail presented and Document 05/0354r0 by Gian Mario.

Philippe: Like to look at flexibility of pulse modulation

Colin Lanzl: Peak to peak seems odd to have as a selection criteria.

Phil: Stems from the discussion on cost.

Philippe: Looked at this as a way of comparing proposals. CMOS implementation is a good way to achieve low cost.

Colin: Maybe the criteria is power and time.

Vern: On your calls, when we were working through point one, we already agreed on 1 Mbit/sec.  We may want to re-open this.

Phil: We should bring this up in the larger group.

Philippe: There is still discussion on peak rate.  We can discuss changes.

Dani: comment on CMOS compatible peak to peak voltage.  At some point we need to decide on PRF.

Philippe:  Parameters are mostly linked. PRF and peak to peak are clearly linked, but for ease of selection, we chose to split the problem into multiple parts.

Phil: Most manufacturers want to see 1-volt peak to peak.

Colin: Happy to say minimum PRF. More acceptable than minimum peak to peak.

Kohno: More SOP the better should be a criteria. Item 1 – receiving schemes – are you thinking of interconnectivity as a mandatory requirement?

Phil: Interoperability is the desire.

Kohno: This is similar to the band plan discussion yesterday. It appears the waveform is not fully determined.

Philippe: We decided as a group that interoperability is important.  Coherent, differentially coherent and non coherent receivers.  This doesn’t preclude adding sophistication later.  You are correct that the shape of the waveform is not fully determined.

Andy M: To respond to Colin’s comment, we have the PRF, but the pulse shape is not fixed either, so that is the rationale for sticking with the 1volt peak to peak for the time being.

Philippe: Do you want to make a motion?

Andy M: Would like to use peak to peak voltage as a selection criteria until we have clarity on pulse shape.

Kohno: Pulse shape is not just for PRF, but also for ranging, etc.

Dani: Peak to peak voltage is a good criteria, but should remove CMOS as a requirement and 1 volt as the requirement.

Pat K: 1 volt peak to peak is not going to be in the standard, but looking for a basis of comparison between proposals.  This was a consensus from semi manufacturers as a basis for comparison.

Patricia: Some presentations have 1.2 volts, also older technologies than 90nm would have higher voltages.

Ismail: Suggest that we change to preference for 1 volt rather than mandatory.


Phil: Would like to have it somewhere in the documentation that we want 1 volt peak to peak.

Colin: Not clear.  What are you trying to get here?

Phil: Looking for peak to peak voltage. Things higher than 1 volt peak to peak will be frowned upon.

Adrian: Support criteria like this.  Don’t want to build a standard that is frozen in time. Especially don’t want to limit to obsolete CMOS technoloy.

Philippe: What we thought was the consensus up to now was common 1 volt comparison.

Dani: We don’t know yet what the influence of the antenna is up to here.

Vern: There is an understanding that 1 volt was driving 50 ohm load.  Not doing current mode.  Like to see straw poll.

Pat K: Will limit straw poll to voting members only.

Vern: How many people would like to see point 3 as flexible guidance.

Jason: This looks like its pushing the limits on implementation.


Pat K: this is for criteria, not implementation.

Vern: Jason has a point. The reason for 1 volt peak to peak is convenient. It summarizes a lot of things that trade off.

Pat K: Straw poll whether point 3 be guidance or should be specific absolute guidance or should be mandatory.

8+10+12 want point 3 to be guidance. 32 guidance

5+2+4 want it to be fixed as an absolute. 11 mandatory

Jason: Would like to see a straw poll for 90nm.

Pat K: Don’t believe this is in order.


Adrian: 1 volt peak to peak won’t be in standard, so don’t believe Jason’s point is valid.

Philippe:  Still want to keep as a criteria, but want to see as guidance.

Colin: Motion that 05/0424r0 in line 3, replace existing text with peak to peak voltage shall be specified, one volt peak to peak or less is preferable.

Phil: Second motion.

Pat K: Discussion or objection? Seeing and hearing none, motion passes.

Philippe: Suggest Phil finish his presentation then formally approve list of criteria.

Phil: Last thing we did was discuss simulation guidelines.  Also discussed SOP isolation.

Francois Chin: Discuss channel for SOP?

Phil: Same channel that SOP is operating on.

Philippe: Now we move to Francois Chin for his presentation.

4.3 IMPULSE RADIO SIGNALINGS FOR COMMUNICATIONS AND RANGING

Francois Chin: Presented Document 5/0231r7.

Philippe: We have four slots.  We have three long presentations.  Suggest we extend presentations to 35 minutes.  Would like to have each presenter give 35 minutes – limit presentations to 25 minutes and have 10 minutes of questions.  Can you summarize where you are for SOP?

Francois: 6 piconets per FDM band.

Philippe: What is your preferred figure for PTP voltage.

Francoise: 1 volt PTP. 1dB peak to average ratio.

Philippe: Are you supporting both coherent and non coherent receivers.

Francoise:  Yes.

Philippe: How flexible for radio?

Francoise: Have set down two options; so flexible.  500 MHz as well as 1 GHz band.

Philippe: How do deal with inteferers?

Francoise: Individual band suppress narrowband interferers. Chip length as high as 256 for separations.

Kohno: Have comment on condition of simulation. Would like to discuss criteria document.

Philippe: We will come back to that one later.

Phil: For Francoise; from meeting in Cairns, changed bits per symbol.

Francoise: Difference of 2.5 to 3.0dB.

Matt: For performance curves in multipath. How does this work with multipath?

Francoise: Used one rake for CM8.

Ismail: How do you meet 1% PER?

Francoise: Derived from graphs.

Kohno: If you have calculation of other cases like 1/3 or ¼?

Francoise: Without channel coding it is 2 MB.

Philippe: Thanks Francois, we will go to the next presentation.

4.3 MODULATION PROPOSAL BY ISMAIL LAKKIS.

Ismail: Present doc. 05/0428r0. PRF for a given voltage.

Philippe: Can you answer the question about PER?

Ismail: Simulations not complete. Support more than 6 SOPs. Receiver supports coherent and non coherent receivers.

Philippe: What about scalability:

Ismail: Mostly based on data rate.

Philippe: Are you OK with this criteria list?

Ismail: OK with list.

Philippe: Now have five minutes left for Q&A. 

Matt: Did you use orthogonal or binary?

Ismail: Binary.

Laurent: Assigned different shifts to different users?

Ismail: have 8 possibilities with those shifts.

Philippe: No more questions, so recess until 1:30pm

4.4 RECESS: Pat Kinney recessed the meeting at 12:25pm PDT until 1:30pm for PM1.


--------------------------------- 

SESSION 5 – TUESDAY, 19 JULY 2005
Session 5 PM1 

802.15 TG4a Minutes – 18 July 2005 – PM1 – Plenary – San Francisco, California

5.1 MEETING CALLED TO ORDER by Pat Kinney at 1:40am PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Passed floor to Philippe Rouzet for PHY discussion

5.2 HYBRID IMPULSE MODULATION

Philippe: We will have 35 minutes per presentation.  There is no selection process. This is only for better understanding of the current proposals.  Later we will come back with the selection criteria.  Passed floor to Phil Orlik.

Phil Orlik: Presented Doc 05/0429r00.  Hybrid impulse modulation for coherent and differentially coherent receiver.

Philippe: How do you position vs. 7 criteria?

Phil: We can expect 2 SOPs per band. Did not present codes because still searching for codes. Peak to peak should be below 1 volt peak to peak.  Support coherent, differentially coherent and non coherent waveforms.

Philippe: What are the parameters you can trade off.

Phil: Proposal on TR from University of BC.  MERL was going to look at improvements there.

Philippe: What is the strategy for reducing the effect of narrowband interferers.

Phil: We have a wideband signal.

Philippe: Any other questions?

Dani:  Do you have two options you examined?

Phil: Just looked at frame based PPM.

Dani: So have code with 8 doublets – 16 pulses?

Phil: This is correct.

Shahriar: Will you evaluate the other options?

Phil: Haven’t planned on it.

Matt: Can you comment on 10ns doublet delay?

Phil: Had results for 20ns doublet delay.  Seen an interesting presentation, but need to talk to author.

Dani: Need to wait 1 microsecond by your numbers.

Phil: Will look again. Should work out with ½ nanosecond.

Philippe: We are now in UWB modulation. Tomorrow there will be two sessions devoted to UWB PHY.  In the afternoon, we have two hours.

Pat K: Pass floor to Vern Brethour.

5.3 RANGING PRESENTATIONS 2:05pm to 3:30pm

Vern: Three proposals on general ranging. Passed floor to Yi Hong Qi

YiHong Qi: Presented document on First Arrival Detection Method Doc 05/0406r00. 

Andy M: Regarding the signal cancellation algorithm, what is the difference between this and other algorithms.

Vern: This is another way to deal with multipath.

Andy M: Do you search for the next correlation peak?

YiHong: The idea is similar. But it is also similar to detecting the near-far problem. Difference is more related to UWB.  Delay estimation is different. Use a simple solution. Computational complexity is very low.

Nader Moayeri: You displayed simulation results. Have you done this experimentally.

YiHong: Just simulations.

Ho In Jeon: Slide 18. Suppose there is a smaller peak in the beginning then a larger peak. The accuracy of your algorithm is based on how big that first peak is vs. the biggest peak. What is the criteria that you use to discard the first peak?

Kohno:  If we can find the earliest peak, then we stop the iteration.

Rainer: Can you comment on the resolution you need?

YiHong: Here assume no quantization. That will be the next step.

Adrian: This algorithm seems computationally intensive. One of the things we learned at TDC was the ranging calculation must be done very quickly.

YiHong: The correlation has to be done with any receiver. Complexity is only related to the last block.  For each iteration only need to computer two equations.

Dani: Interesting algorithm. Do you have simulation results on finding the first peak with multipath.

YiHong: Was going to present those results, but found some errors.  Will update and use new numbers.

Vern: Next is Michael McLaughlin.

Michael McLaughlin:  Presented Document 05/0393r01 Desireable Properties of Spreading Sequences.

Michael: Questions?

Ismail: Cross correlation of wideband access codes and your codes are the same.

Michael: Only 12 of these codes. The others are shift codes.

Ismail: Found cross correlations of M sequences.

Matt: Question on cross correlations. That will be key part of getting code separation between codes.  

Michael: These codes are better. If we decide good ranging is important, then other codes.

Matt: Is there a consistent way to evaluate these codes? Is there a mini simulation?

Michael: Still lot of simulations.

Andy: Do you do fractional delays in simulation?

Michael: Good question. Don’t have an answer.

Vern: No more questions.  Pass floor to Jae Hyon Kim with non-coherent ranging.

Jae Hyon Kim: Thought it was tomorrow.

Vern: We will make it tomorrow.

Pat K: TG4a in recess until 4pm.

Pat K: Time is up.  We now have a lunch break from 12:30pm to 1:30pm.  Reconvene here at 1:30pm.

5.4 RECESS: Pat Kinney recessed the meeting at 12:30pm PDT

--------------------------------- 

SESSION 6 – TUESDAY, 19 JULY 2005
Session 6 PM2 

802.15 TG4a Minutes – 19 July 2005 – PM2 – Plenary – San Francisco, California

6.1 MEETING CALLED TO ORDER by Pat Kinney at 4:03pm PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat K: Jae Hyon Kim will move to tomorrow.  CSS will only need one hour, so we will give the ranging team the hour from CSS.

Colin: Move to accept change in agenda.

Ian: Second change in agenda.


Pat K: Seeing no objections, the agenda change is accepted. Pass the floor to Jay Bain for MAC enhancements.

6.2 MAC ENHANCEMENTS

Jay Bain: Passed floor to Philippe Rouzet.

Philippe: Presented document 5/0409r0 – on MAC enhancements.

Jay: Housekeeping – how much time is there for Questions and keep some time for Zafer?

Pat K: Should be OK as long as you keep in your open period.

Colin: On page 21, is this a CW interferer or a WLAN interferer?

Philippe: This is for SOPs.

Colin: How would a standard 802.15.4 device see these devices?

Philippe: Blocking error has been detected by the PHY. The message sent back to the originator can be sent as a partial frame.

Kohno: Before ask some technical questions, want to know some background. Why are you presenting MAC? Our belief is the 802.15.4 MAC is based on CSMA.

Philippe: Want to perform in adverse environments with simple systems.  Try to reuse technology that is available.  

Kohno: Not a MAC expert, so hard to decide if this is good for our proposal.  Need more time to evaluate.  This morning we heard presentations on modulation capabilities and ranging.

Philippe: The PHY is not impacted by this MAC. Do not want to complicate the PHY. The only mechanism at the PHY level is threshold detection.

Bin Zhen:  Question about page 20. Interference mitigation.  

Philippe: Need to get the first part of the frame or you are lost for the rest of the frame.  In that situation the FEC doesn’t work well.  Simple mechanism that is implemented in other WLAN implementations.

Bin: But must optimize you threshold. What happens if your interference is weak.

Philippe: It is true that this is not optimized for every situation. Only one solution.

Jay: We are running out of time, so need to continue on reflector.

Pat K: Time is up.  Next is John Lampe for Nanotron.

6.3 CHIRP SPREAD SPECTRUM PHY

Pat K: Now it is 5:10pm and time for the CSS technical editing slot. Passed floor to John Lampe.

John Lampe:  Passed floor to Rainer Hach on CSS.

Rainer Hach: Have power point slides 05/0436r00 on status of work done in CSS.

Colin: Can you comment on the impact of the MAC of expanding the frame size? DO you need to change the MAC to make this work?

Rainer: This should be a small enhancement.

Colin: Don’t think it will be so easy with a 256k data rate.

Rainer: Would like to ask Jay Bain.

Jay: Much like the frequency range, CHIRP is outside our domain.

Colin: Current implementations that would use this alternate PHY are looking for other information.

Jay: Would we have implementation specific limiting value?

Rainer: Thanks for comments – now back to powerpoints. Asked for questions.

Hong Ban Li: Question on two data rates?

Rainer: With a  path loss exponent of 2, we can do one kilometer in a AWGN channel.

Pat K: Would like to understand at low data rate (250kbs) compares to a direct sequence radio?

Kyung Kuk Lee: We use a convolutional decoder. We get 4 dB gain over 802.15.4.

Pat K: We have a 4dB improvement and could see multipath enhancement as well.

Rainer: Due to differential transmission scheme, multipath performance should be enhanced.

Colin: Could you do 2x the rate of dss?

Kyung Kuk: We use a higher symbol rate and use convolutional decoder.

Pat K: Comparison is primarily with 802.15.4 since this is for link enhancement over 802.15.4. Not interested in comparison with 802.15.4a since this is not doing location.

John L: Will have comparison in next presentation.

Pat K: Also would like to see if more precise crystal is necessary.  Zigbee radio uses 40 ppm crystal, and bluetooth uses 20ppm crystal.

Stefan: There are sensor application that don’t want to synchronize clocks either.  This could impact using higher cost crystal.

Colin: Anyone who implements both radios in same silicon will want to have both radios work off the same crystal.

Hong Bang Li: In SOP, looks like you have over 14 channels.

Rainer: Borrowed from WLAN. But only subsets of these frequencies are allowed in the US.

Hong Bang Li: You will use your chirp pattern to get the SOP?

Rainer: Yes.

Kohno: Chirp has a special property in that there is low auto correlation.

Pat K: Recess until 7:30pm session on non-coherent ranging simulations and algorithms. Recessed until 7:30pm.

6.4 RECESS: Pat Kinney recessed the meeting at 5:45pm PDT.

--------------------------------- 

SESSION 7 – TUESDAY, 19 JULY 2005
Session 7 PM3 

802.15 TG4a Minutes – 19 July 2005 – PM3 – Plenary – San Francisco, California

7.1 MEETING CALLED TO ORDER by Pat Kinney at 7:30pm PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Presentation on non coherent UWB – chaired by Patricia Martigne.  

7.2 NON COHERENT UWB.

Patricia: Passed floor to Zafer.

Zafer: Presented doc 05/0383r02 on Non Coherent ranging and evaluation of non coherent ranging proposals.

Laurent: Slide 5. In option 1 you only have four pulses?

Zafer: PRI was 6 ns and burst duration was 24 ns. The entire symbol is 512 ns.

Yasu Okuma: Slide 20. What kind of time hopping sequence do you use in this slide?

Zafer: Autocorrelation was not that good. Zero correlation zone is by the strongest auto correlation peak. Don’t have exact sequence of code here. For some channel realizations, it was not enough.

Vern: Any more questions? If not next up is Patricia Martigne.

7.3 SIMULATION RESULTS FOR NON-COHERENT UWB

Patricia Martigne: Presented Document 05/0421r00 Simulation Results of non coherence UWB systems for low-rate PHY.

Vern: Questions? Zafer’s results are discouraging and Patricia’s results are spectacular. Do we want to have Francois do presentation, then do all three.

Shahriar: Slide 22. For Eb/No you get 1 to 2 ns accuracy. With those integration windows, you have 2 ns to work with.

Zafer: If you have integration window of 2ns, then get error of zero to 1 ns.  What is the confidence level of those accuracy measurements?

Patricia:  For E/N of 20db, got synchronization over 66% of realizations.

Ismail: Non coherent signal of –9 and squaring, get to –20 db. Add 29db then back to 9db. You show results at 28 dB.

Patricia: Will check these numbers.

Bin Zhen: Regarding non coherent system, would like to discuss off line.  On slide 9, need to set detector.

Patricia: Need to get back to you later.


Francois: What is the correlation function for time hopping.

Patricia: Will look into it and get back to you.

Huan Bang Li: How do you get process gain without spreading codes.

Patricia: Get 8 bits per symbol, so this is part of the process gain. We also have windowing of 125 ns.

Huan Bang Li: What is the pulse repetition. How does the receiver catch the pulse.

Patricia: receiver knows the code that is transmitted.

Ho-In: In slide 9, how often is the threshold setting changing.

Vern: Assuming noise characteristics are stationary is a good assumption. None of us are looking at dynamic noise channels. Let’s get Francois to present and then rationalize results. Passed floor to Francois.

7.4 NON COHERENT UWB RADIO

Francois: Presented document 05/0435r00 Comparing non coherent radios 

Zafer: Summary slide. Option 1 suffers vs. 3 and 4, but not a drawback because not worried about interpulse interference.

Francois: If want to limit peak to peak voltage, then solve with zero correlation codes. 

Yasu Okuma: Slide 17, in simulation Fa is false alarm rate.  In 3a looked at false alarm rate of 3%. Here, what is the cost of increasing false alarm rate?

Francois: Set false alarm at 5%. 

Laurent: What do you mean by transmit power in slide 8?

Francois: Should remove that.

Laurent: Slide 25. What is the power consumption of the receiver.

Francois: Higher clock rate is higher power consumption.

7.4 ALGORITHM FOR DETECTING RANGING EDGE

Pat K: Next presentation is Cheolhyo Lee of ITRI.

Cheolhyo: Presented document 05/0426r02 Algorithm for detecting ranging with non-coherent UWB radios.

Vern: When something is waveform independent, we are here to do signaling, waveform and bandplan, but don’t want to get into internal receiver discussions.

Cheolhyo: Even though we didn’t simulate a single waveform, we would like to do a burst.

Zafer: We cannot totally ignore the receiver architectures.  We can see how well we can get with that waveform if we can simulate the receiver.

Vern: Don’t mind 3 architectures from 3 signaling types.

Andy M: There is value in knowing that for a given signal waveform there are different ways to build receiver.

Vern: We are at the end of the session, but we have different signaling schemes and performance levels. Will try to have a panel tomorrow to resolve.

Pat K: We are now in recess. Next meeting is Wednesday at 8am in Bayview B.

7.5 RECESS: Pat Kinney recessed the meeting at 9:30pm PDT.

--------------------------------- 

SESSION 8 – WEDNESDAY, 20 JULY 2005
Session 8 AM1 

802.15 TG4a Minutes – 20 July 2005 – AM1 – Plenary – San Francisco, California

8.1 MEETING CALLED TO ORDER by Pat Kinney at 8:05pm PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: This two hour slot is UWB editing slot.  We have three presentations this morning. Pass floor to Philippe Rouzet.  

8.2 UWB PHY EDITING.

Philippe:  This morning is pulse compression. Band plan has been concluded. Modulation is ongoing. Pulse compression is the first meeting on this topic. Asked Ismail to present.

Ismail: Since Cairns, we had seven conference calls on pulse compression.  Presented Doc 05/0379r01.  One mandatory and two optional PRFs.

Ismail: Moved to approve the list of criteria in Doc 05/0379r02 Pulse Compression Criteria for UWB PHY.

Vern: Seconded.

Philippe: Any discussion?

Pat K: Hearing and seeing no discussion or objection, the motion carries by unanimous consent.

Ismail: Presented Document 05/0XXXr0 on coding.

Pat K: Questions?

Vern: Slide 6, concerned about losing tracking loop.

Ismail: Change noted.

Matt: When do calculations of voltage to PRF it is useful to account for losses to antenna.


Ismail: Assume a 15 MHz PRF

Matt: Seems low. What do you use to calculate PSD?

Ismail: 1 microsecond.

Matt: Do they still have a flat spectrum if put codes together?

Ismail: Yes.

Pat K: Slide 6. Was there a reason you didn’t put one octet for packet size?

Ismail: This is just a hypothetical structure.

Philippe: We are dealing with preamble, we have not started on MAC header.

Kohno: Curious about ternary code.  Is this the only choice you are proposing?

Ismail: Still working on other options.

Matt: Is this just for preamble?

Ismail: Yes – still looking at other structures.

Vern: What is going on after the channel estimation field after the delimeter.

Ismail: During acquisition, will get a list of strong path locations and average over paths.

Vern: Can do that just as well with a header delimiter.

Ismail: Need a lot of sequences to get a good resolution with a delimiter.

Vern: Slide 10. Help me understand coherent ternary and non coherent ternary.

Ismail: Same family size.

Vern: How did non coherent code get a 6db drop.

Ismail: Mismatch filter has a loss compared to a match filter.

Matt: We postulated fairly long preambles. When repeat sequence, that impacts the spectrum. Concerned with spectral lines in preamble structure.

Ismail: Think it can be handled by selection of code.

Vern: We have one proposal before us. How many more will be brought this week.

Philippe: One more. From Dani – passed floor to Dani.

8.3.  PULSE COMPRESSION PROPOSAL

Dani: Presented document 05/0337r02 on pulse compression.

Philippe: Questions?

Vern: Looks like tiers of SOP. How do you get better than Ismail?

Dani: Rationale for getting good SOP separation – better than 10db. Only one sequence out of three is collided.

Ismail: Don’t have more than 4dB isolation because collide one out of three.

Dani: Here the time scales are different so less likely for alignment.

Ismail: Shorter codes will never have as good cross correlation.

Dani: When you do coding, you clip the big signal so it won’t interfere more than other signals.

Michael: Doesn’t it degrade code if it is dealing with ranges?


Dani: Lose some of the performance.

Philippe: If no more questions, then go to next presentation – Huan Bang Li of NICT

8.3.  DSS AND OPTIONAL CSS UWB

Huan Bang Li: Presented Document 05/0440r0 Results and Feasibility of DSS UWB with optional CSS UWB.

Philippe: Asked for questions.

Vern: Slide 24. This slide is speculative. Chirp is forbidden by FCC and wouldn’t want to stake a standard on it.

Huan Bang: Think their implementation will get past FCC.

Vern: Regulator looks at how you impact victim receiver. This is a dangerous path to go down.

Dani: There is another FCC rule that can help in this.  Assuming that the FCC allows chirping, the FCC will want to know that peak power requirement is met. They measure peak power with bandpass filter then look at the peak of the signal while going through the filter. You didn’t give enough information of the duration of the chirp. The reason I dropped chirp option is that peak power limit was not met in my simulation.

Kohno: Can answer your question. The time duration is same as a gaussian monocycle. We use the name chirp, but this is a chirp-like pulse shape.

Kyung Kuk Lee: What types of chirp duration do you use?

Huan Bang: We don’t say the exact architecture – we have two prototypes.

Kyung-Kuk: How do you estimate channel delay for multipath.

Kohno: We can control group delay, but if we tell you this, you will know how our architecture works.

Dani: Do you have the spectral mask of your transmitter.

Huan Bang: Don’t have spectral mask, but has low peak to average power ratio.

Dani: We would like to see how the spectrum looks like.

Philippe: We had three presentations with pulse compression and one with CSS. Please set up discussion and will come back to this topic in the afternoon.

Pat K: TG4a is recessed until 1:30pm. Next session is mid-meeting plenary for 802.15

8.5 RECESS: Pat Kinney recessed the meeting at 10:00am PDT.
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9.1 MEETING CALLED TO ORDER by Pat Kinney at 1:37pm PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: This next session is part of ranging.  Passed floor to Jae Hyon Kim – Samsung Electronics.

9.2 CHAOTIC SYSTEMS FOR RANGING – 1:30pm to 2:00pm.

Jae Hyon Kim: Presented document 5/0XXXr0 on Test results of chaotic ranging systems.  Will post the document when get access to the system.

Pat K: Questions?

Vern: Document number?

Jae: Not able to get on system.  Will give document number when get on the system.

Pat K: If there are no more questions, pass the floor to Vern.

9.3 CONSOLIDATION OF RANGING RESULTS

Vern: Presented slide on consolidation of ranging results.  Last night we didn’t have time to ask questions about the presentations, so would like to give an opportunity now.  Asked Francois, Zafer and Patricia to come to the podium and answer questions.

Rick Roberts: General question to all three. Are you results based on monte carlo simulations? How did you come up with your results.

Zafer: Out of a thousand realizations, got the performance results. Did with monte carlo simulations with Matlab.

Francois: Did monte carlo with Matlab.

Patricia: Also did monte carlo with C++.

Vern: What was your relative performance.

Zafer: MERL had 1 dB better when simulated Francois’s radio.  His 90% confidence level was 6 dB better, so not sure why that came up.

Vern: The whole purpose of this discussion is to make simple, cost effective radios.  Thought the coherent radios would be about a ns and non-coherent radios would be 10 ns.  These simulations show 2ns for coherent radios and sub ns for non-coherent radio.  Finding that leading edge is challenging. We saw some fairly sophisticated engines for finding that edge.

Rick: Like a straw poll to see if anyone really cares. Don’t intend to do non-coherent ranging.

Adrian: I think a straw poll is a good idea, but some discussion is in order. Start to care if this forces the frame or mac to fill the air with non-coherent signals, e.g. long preambles.


Vern: All parties were confining themselves to 4ms or less preambles.

Andy M: There was a vote in Cairns of maximum length of preamble, so this should be a non issue, since they all stayed in the realm of this. Also, the non-coherent ranging group was one of the most active between Cairns and San Francisco.  So people do care and see applications in commercial world – maybe not military.


Vern: You have most of the radio there. What does it take to do a tracking loop and make it a coherent radio.

Andy: You need to put in phase coherence, and this is not a trivial upgrade.

Zafer: Would like to object to the idea that the search is complex. Every radio has to do search.

Vern: Understand, but the reason I made that was 1. Has to be threshold window and 2. Have to be searchback window.  A simple radio would be a diode bridge, but we are a long way from that.

Zafer: Then we should specify what is a cheap radio and what is a simple radio.

Andy: Just to address processing complexity. The digital complexity is not the issue, it is the RF part. The coherent is more expanded than non-coherent.

Matt: Sympathetic to Vern’s view. The TG has a hard problem with wide range of applications and wide range of price points. Some interesting designs that my coherent radios will never get to.  If you restricted yourself to a simple architecture, how good can you get? Some neat tricks to block phase to symbol time.

Zafer: In a non coherent radio, the square wave interval is the ranging resolution. 4ns means 250 MHz sampling. So ADCs at low speeds can sample at 250MHz.

Matt: Complexity is driven by power consumption and silicon area. Now we are putting more circuits to get ranging. The super-cheap radio can do comms portion, but may not be able to get to location radio.

Patricia: Would like to see more detailed simulations of coherent receivers.

Matt: How does your algorithm scale to super-low complexity and would it scale to TDOA and TOA.

Patricia: One parameter concerns the phase. The clock drift for coherent is more critical while it is not as critical as non-coherent. Coherent radio needs phase tracking.

Zafer: Regarding scalability, signal waveform will be the same. So as long as they are transmitting the signal waveform.

Matt: This still doesn’t look like a super cheap radio.

Vern: What’s up there already is as simple as you can go to resolve the leading edge to a couple of ns, so need 250MHz sampling rate.  Looks like I2R and MERL tried to get as cheap as possible. FT tried to go more complex. Probably as good as they can go is where they are.

Zafer: At a minimum cost, we can achieve ranging with non-coherent radios. If we can’t get much better performance with coherent radios, then non-coherent may be preferred.

Matt: Maybe some applications that will need a lower cost device with lower performance.

Andy: Addressing that question, there may not be two points. We only talked about coherent and non-coherent. We may look at other types of radios.

Rick: Isn’t it better served to send those who are interested in this class of radio to build a radio and bring it back?

Vern: They don’t have a single recommendation, but Andy is right – this group is one of the more active sub-groups.  Still contend that this is no longer a simple radio and the performance trade-off is not compelling, but lost the vote in Cairns and will likely lose again.

Rick: If they don’t impact me, then why not?


Vern: They do impact us because these big pulses will impact my radio.

Matt: Every time we talk about pulses and pulse compression there is a tension to not make the PRF too high. Coherent want to go to higher PRFs and non-coherent wants to go lower.  So maybe we separate ranging and comms.  Maybe ranging has a lower PRF with bigger pulses.

Francois: Some with ranging option and some without may not be feasible. If you look at ternary sequences and want to double PRFs, you can have a 63 chip ternary sequence, so this is not impossible.

Matt: But this won’t help your ranging.

Francois: This won’t affect the ranging

Matt: This doesn’t affect non-coherent ranging performance?

Francois: This was my result.

Zafer: By analyzing burst, we got 6ns.  We can achieve good ranging performance with a long PRI with no interpulse interference or put pulses as close as possible and still do as well.  For MERL it is a burst PPM. You also advocated such waveforms.

Vern: There are 4 pulses and quiet time.

Zafer: You can increase the number of pulses.

Adrian: Concerned a standard that bounds the performance. If you need a 1 GHz sampler to make a non coherent radio work, this requires the standard to have a 1 GHz sampler. Maybe have ranging to be an option in non-coherent communications networks. Better to do synchronization and tracking in baseband.  To bring two points together, lets not require non-coherent radio to have fast clocks.

Andy: we are getting into receiver design. Don’t think this is appropriate. We should look at what is possible. We agreed in Atlanta to have one signal that can be received by different receivers, so unless we have something very compelling against that, we have an agreement.

Vern: This impacts the signal on the air more than any other decision we make.  If non-coherent ranging is off the table, then we could optimize for coherent radio.

Andy: After talking to Ismail and Michael, not so convinced of that.


Rick: How much of this is mandatory mode and what is optional?


Vern: We get to pick. To be a standard compliant radio, not sure we have to do ranging.

Patrick: We have one radio that doesn’t have ranging. Does this meet PAR?

Pat K: We can have implementations that don’t meet all the parts of the PAR.  Options are misunderstood, then they interfere with interoperability.  As long as a radio meets some parts of the PAR, they meet the PAR. Those requirements are enhanced range and/or location awareness.

Andy: Agree with PAR, but we do have ABCDE merged proposal. This says we have waveforms that can be recognized by coherent and non-coherent receivers.  Zafer was careful to stay below 1 volt peak to peak.  Not sure what the problem is.

Matt: I would prefer to go up an order of magnitude in PRF. Might want to operate radio in higher power limits than –43 dB. FCC now allows going to higher power in limited periods.  Take it to a PRF of 80 vs. 8.

Michael Mclaughlin: Would prefer to have a PRF of 80 as well. So could send longer preambles.  Maybe have a special mode for non-coherent ranging.

Ismail: is this peak or average?

Francois: This is average.

Pat K: What is the percentage difference in complexity and cost.  What additional application spaces does this give me?

Rick R: Matt brings up some good points, especially WRT pulses per second.  Would like to see pulses per second higher than 8 mega pulses per second. Have the coherent radio people come up with a structure?

Vern: If you take the FT radio with 1 GHz sampler and add a local oscillator and a baseband mixer and now have a good coherent radio.

Rick: We are running with the assumption that we were going coherent and non-coherent.

Patrick: Remind group that we have a merged proposal.

Rick: Still haven’t worked out details of implementation.

Saied: Not sure what the definition of precise ranging.

Andy: Suggest that two groups are not too far apart.  We should be able to achieve convergence.

Vern: Like to have a straw poll on who wants to support non-coherent ranging if it adversely impacted the ability of the standard to support higher power with coherent?

Zafer: This is not a meaningful comparison.

Patricia: Don’t have details on coherent radios to compare.

Greg Razor: Haven’t given any basis for the comparison.

Vern: Non coherent radio is not free.

Rick: How many people would like to have coherent mandatory and non-coherent optional, how many non-coherent mandatory, coherent optional and both mandatory.

Andy: In two months this question could be a good one. Right now the merged proposal says both are mandatory. We cannot make a decision of what could be mandatory or optional without knowing what the performance differences are. It is clear that coherent is better, but don’t know the trade-offs.

Adrian: We have divided world into coherent and non-coherent, but not all radios are constructed equally.  Propose that we have that straw poll.

Andy: The criteria for us is results that are reproducable and checkable.

Vern: Would like to see a show of hands where ranging supported by non-coherent receivers is optional?

Dani: Can you define what is non-coherent so we can answer question?

Vern: Radios without a tracking loop. Do I have support of this from the chair?

Pat K: Yes.

18 want ranging support by non-coherent receivers be optional

21 want to see ranging support by non-coherent receives be mandatory.

Pat K: It is 3:00, we are in recess until 3:30pm

9.4 RECESS: Pat Kinney recessed the meeting at 3:00pm PDT.

--------------------------------- 

SESSION 10 – WEDNESDAY, 20 JULY 2005
Session 10 PM1
802.15 TG4a Minutes – 20 July 2005 – PM1 – Plenary – San Francisco, California

10.1 MEETING CALLED TO ORDER by Pat Kinney at 1:30pm PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Before get into session, would like to reference document 05/454r0 that Kai Siwiak posted to the wireless world.  This document reviews UWB systems that have been approved by the FCC.  32 out of 45 systems that were approved by the FCC were for systems operating under 1 GHz.

Pat K: Passed floor to Philippe Rouzet – Presenting the current status of PHY.

10.2 PHY STATUS

Philippe:  Presented PHY status powerpoint.  Don’t have a document number yet.  Will be posted shortly.

Philippe:  Regarding sub-GHz, is Aether Wire prepared to submit its results vis-à-vis the approved PHY criteria document?

Patrick: Yes. We can do that in the next two weeks.

Philippe: Would like to call Ismail to continue on pulse compression discussion.

Ismail: Not ready yet. Need another 30 minutes.

Pat K: Recess meeting for 30 minutes

------------------------------------

Pat K: Reconvene meeting at 4:30pm. Pass floor to Ismail.

Ismail: Presented document 05/0456r00. This is the result of multiple discussion on pulse compression techniques.

Philippe: Questions?

Philippe: Modifying strategy from starting with high PRF and going to low PRF. Could the non-coherent systems detect the low PRF?

Ismail: If we have the system work with blindly detecting both, then this works.

Philippe: Does the non-coherent people have agreement with this?

Patricia: Thought it was a good idea to have two basic PRF of 32 and 8 MHz. Having a start mode of 32MHz is a problem. Don’t see the purpose of proposing a basic 8 MHz PRF if we have to start with 32 MHz, so this is a problem.

Zafer: MERL has no problem with this proposal.

Francois: Since proposing ternary signaling, have no problem with any PRF.

Patricia: Why not start with 8MHz PRF – the lowest value, then switch to higher value with higher performance receivers?

Ismail: If start with 8MHz PRF, then may limit coherent devices trying to operate with 1 volt peak to peak.

Patricia: So if you are proposing 8 MHz PRF, what does this mean?

Ismail: you will be limited in performance with 8MHz PRF.

Philippe: People who want to benefit from best peak to peak voltage, have to operate with high PRF coherent receivers.

Vern: Patricia may be unique because she has a threshold detector. She needs big pulse to trip detector. Zafer and Francois can integrate longer.

Zafer: Regarding ranging for non-coherent. We had burst PPM, ternary sequences and time-hopping pulses. If the PRF is 30 MHz, don’t think option 1 or option 3 will not be able to do ranging. But time hopping should be able to do ranging with ternary sequences.

Phil: One suggestion is to not specify default mode at the PHY. Let the MAC control it. Those who want coherent systems can set that.

Philippe: Does this meet the criteria of the baseline?  All systems must be able to coexist in a network in a basic mode.

Phil: If you want to be heterogeneous and support both coherent and non coherent, then you want to have start at low PRF.

Andy: We are talking about higher and lower PRF to be coherent or non-coherent. This is not correct, the whole Piconet would be operating at the same PRF. What we are discussing is which mode is the start default.  Most of the proposals is to start with 32 MHz PRF.

Pat K: Why do we need a default mode? This is Phil’s question?

Philippe: As we defined in the baseline, we decided to have a default mode where devices will work with any other device.

Andy: It is your second definition. Each device should be able to support 7.7 and 30.9 MHz. If you can support 7.9MHz you can support both options.

Philippe: Any device must be capable of supporting both modes. That would be best.

Colin Lanzl: Does this discriminate against non-coherent devices? Both will understand from communications purposes.

Dani: Question on SOP separation with two systems working with different PRFs.

Ismail: If you are working with one you can work with the other. So what is conclusion?

Vern:  Pat K says no problem with it floating, but need to know how new radio turns on and knows what to do.

Pat K: Typically it is the alliances that decide what default mode is (wimedia, zigbee, etc.).

Philippe: To recap, we don’t select the default mode right now, this is not the job of 802.15.4a as a PHY committee and second, each device must support both PRFs. Both PRFs are mandatory.

Colin: There is no default mode, there is no TBD for default.

Dani: Is mixed piconet not available here? Can some devices work in one PRF and work in another PRF?

Pat K: No

Dani: Can we have some non-coherent and some coherent devices in a piconet?

Philippe: Under control of the upper layer, there is a period of time where you use another model

Andy: Maybe we are looking for an adaptive system that can go with either piconet at any given time.

Dani: But certain nodes will suffer performnce.

Pat K: 802.15.4 is meant to be simple, so it is not optimized for performance.

Philippe: This is not a drawback we discussed putting this is the upper layers.

Vern: Support document with the caveat in there. The S field is in the document, the preamble document is not.

Matt: If we can settle on codes, we will be far ahead.  The sets of codes that Ismail and Mike came up with, they are cyclic shifts of each other? Is there a reason to prefer one over the other?

Ismail: The codes are similar.

Kohno: Already developed better code than ternary pulsed spreading code.  We decided on 1 Mbit/sec using convolutional code.

Ismail: This is only the preamble.

Philippe: When can you present these codes?

Kohno: Have in Japanese, so need to translate into English. Can we have in 30 minutes for presentation.


Vern: How much better is your code? 

Kohno: Lower complexity and better gain.  It is a better balanced ternary code.

Vern: Isn’t this modulation technique?

Kohno: This is not just modulation.

Philippe: This is only for preamble, we are not looking at modulation code.

Kohno: You say this is only for preamble. Are you looking for same spreading code for payload as well?

Ismail: No, this is only for preamble.

Vern: Please let us see your code.

Philippe: We will give you an opportunity to show your modulation scheme.

Kohno: Presented document on codes. Partly in Japanese, so will not have codes until later.

Ismail: When you looked at the spectrum of the code, this is not averaging over 1 microsecond?

Kohno: Yes

Ismail: Is the preamble periodic?

Kohno: No, it can be randomized.

Ismail: But if you randomize, side lobes and false peaks appear.

Kohno: Can also change symbols – it is a trade-off.

Ismail: So we are focused on code ‘S’, no SS and S-S.

Kohno:Yes.


Philippe: So we will restrict discussion to code ‘S’.

Kohno: What about the channel coding.

Andy: Believe channel coding is not a point of discussion right now.

Ismail: Work with orthogonal codes so will try this code.

Andy: We are willing to work with this set of codes as long as we have open discussion.

Vern: This is the same code as in Ismail’s presentation.

Ismail: On slide 7, Kohno’s code is supported.

Vern: Motion to adopt as its preamble the ‘S’ field and structure defined in document 05/0456r01.

Kohno: Second motion.

Pat K: Any discussion or objection?

Dani: Want to note if there is a downselection? This is a motion to accept one of the proposals on the table right now.

Matt: The PRF is based on 50% occupancy of slots. This is not quite accurate.

Vern: We will have to modify the numbers in the PRFs to be nominal not specific.

Pat K: Any other discussion or objection?  Motion carries by unanimous consent.

Philippe: Return the floor to Pat K.

Pat K: Social event is on the Atrium floor. Tomorrow we have four meetings starting at 8am.  First two meetings will be in Bayview A.  Second two meetings in Bayview B.  We are recessed until 8:00am tomorrow.

10.4 RECESS: Pat Kinney recessed the meeting at 5:50pm until 8:00am PDT on Thursday, 21 July 2005.

--------------------------------- 

SESSION 11 – THURSDAY, 21 JULY 2005
Session 11 AM1
802.15 TG4a Minutes – 21 July 2005 – AM1 – Plenary – San Francisco, California

11.1 MEETING CALLED TO ORDER by Pat Kinney at 8:15am PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Start off with one hour for CSS editing team. Then presentations on UWB Chirp and non coherent ranging.  Passed floor to John Lampe.

11.2 CSS COEXISTENCE

John Lampe: Passed floor to Kyung Kuk Lee for Coexistence.

Kyung Kuk: Presented document 05/0457r0 CSS Coexistence. Questions?

Rick Roberts: This is the kind of detail we need to see to do our work. Regarding CSS interference with 802.11b, when you chirp against 20MHz used by 802.11b, you wipe them out unless you are 40 meters away. Are you doing a frequency hopping chirp?

John Lampe: No, we have different channels.  We stay in the same channel.

Rick: This will be a compatibility issue between 802.11b and CSS. To find an unoccupied 802.11 channel, you would need to have an 802.11 radio to detect.

Kyung Kuk: Can detect coding or RF power, other methods to detect.

Pat K: 802.15.4 also has an inteference issue.  Any 802.15.4 device would interfere with other 802.11 devices in 2.4 GHz. This is no different from 802.15.4. Channel change happens in upper layers.

Rick: Asking question because this will be an issue for 802.11.

Rainer: We have talked to a number of people about how to deal with coexistence.

Pat K: CSS needs to be concerned about 802.11b.

Kyung Kuk: Presentation will take 5 minutes to load.

Pat K: That is the only presentation for CSS, so any other business for CSS?  Now we have time open.  We can have Ho-in and Kyung Kuk for additional presentations.

11.3 UWB CHIRP PRESENTATION

John Lampe: Passed floor to Kyung Kuk Lee for UWB Chirp.

Kyung Kuk: Presented Document 05/0458r0 UWB Chirp.

Pat K: Any questions or discussion?

Rick Roberts: Thanks for a stimulating presentation. Looks like you are doing subchirps of 32 MHz and need 16 of those to get to 512 MHz. Can you get to slide 5 on the FCC waiver? Does this really allow you to do chirps? Bullet number 49 looks like you will need another waiver. This allows step processes.  Clearly MBOA is a step process. Your step process uses 32 MHz steps vs. 512 MHz steps with MBOA.

Kyung Kuk: If look at slide 10, have a way of getting to over 500 MHz in any time. So using chirp signals because they have good cross correlation behavior and good ranging properties because chirp signal is used by radar.  Use for data communication and for ranging. Doing multi chirp – like multi band.

Rick: Are you using this to get more power?

Kyung Kuk: MBOA is using multiband to get more power. Have good link margin without sending more power.

Rick: We accepted chirp as part of the merger, but thought this was part of the 2.4 GHz band. Do you intend to do chirp in the UWB bands as well?

Kyung Kuk: Yes.

Rainer: One question on regulatory. Even if you stopped chirping, this will be a signal that would not require an additional waiver from FCC?

Kyung Kuk: Not an FCC specialist, but believe it will be.

Dave Leeper: Are you using an FFT technique like MBOA?

Kyung Kuk: MB OFDM needs a high speed data link. Don’t need that type of modulation for each carrier because don’t need that high speed data link. Can use a number of chirp symbols per bit. Use 250ns duration. Can use 4 symbol duration for 1 Mbit per second.

Pat K: Any other discussion or questions?  Next presentation is Ho In Jeon.

11.4 ENHANCEMENTS OF RANGING USING TOA AND TDOA

Ho-In: Presented document 05/0461r0 on Enhancements of Ranging

Pat K: We are out of time, so no time for questions. We are in recess.

11.5 RECESS: Pat Kinney recessed the meeting at 10:00am until 10:30am PDT.

--------------------------------- 

SESSION 12 – THURSDAY, 21 JULY 2005
Session 12 AM2
802.15 TG4a Minutes – 21 July 2005 – AM2 – Plenary – San Francisco, California

12.1 MEETING CALLED TO ORDER by Pat Kinney at 10:40am PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Passed floor to Philippe Rouzet for UWB PHY Editing team.

12.2 UWB PHY EDITING

Philippe:  Presented document 5/453r0 on UWB PHY status.

Matt Welborn: you mentioned people questioning 1Mbit requirement?

Philippe: Last half an hour will be dedicated to 1 Mbit requirement.

Matt: This is short notice and may conflict with 802.15.3a meetings.

Pat K: Not sure whether there will be voting on this.

Matt: Thought this was resolved. Would have liked to have more warning to prepare presentation.

Philippe: We can have discussion now on 1 Mbit data rate. Pass to Vern Brethour

12.3 MEGA BIT DATA RATE

Vern: If you look at the non-coherent camp, they have a challenge getting to 1 Mbit.

Matt:  Yesterday, we saw three presentations with 250 MHz and 1 GHz ADCs, so not sure what the issue is with 1 Mbit.

Zafer: We made statement that needed less than 1 Mbit/sec. We have problem with SOPs. If we fix to get to SOPs, then need more symbol duration. Based on the decision of going with ternary signaling proposed by Wideband Access, we retract the statement that we need less than 1 Mbit/sec data rate.

Andy M: As long as get pulse rate of 1 Mbit/sec, can specify data rate, but performance may suffer. This may be a semantics issue.

Philippe: For the data rate, the consensus was he mandatory data rate was 1 Mbit/sec.

Andy: Understanding was that each device had to communicate at 1 Mbit/sec, but thought the preambles could be done at lower data rate so lower performance devices could enter into network.

Philippe: If this is the case, we need to define another mandatory data rate for beacons or start-up.

Matt: Not sure if there is any standard that has only one mandatory rate. We should have options that provide for lower performance devices.  May be the case that we need to add a lower rate to deal with robustness of some systems.

Philipppe:  We need to have more discussion on what the appropriate data rate is for a more robust start-up channel.

Vern: Matt turned order around in how we addressed problem.  Worried that 1 Mbit will push out good signaling strategies. We need to look at a beaconing data rate.

Andy: Suggest a straw poll on support for a lower mandatory data rate.

Philippe: Ask for a straw poll with voting members only about a second mandatory data rate at a lower rate than the 1 Mbit/sec rate.

20 support lower mandatory data rate.

9 do not believe a lower data rate is necessary

Pat K: All voting members raise your hand.

67 voting members in the room

Pat K: How many members would like to see more information before they make a decision?

30 would like to see more information.

Andy: Was some confusion on suggestion. We will stick with 1 Mbit/sec mandatory mode and a lower rate that would be used for acquisition, similar to other wireless standards.  This is introducing something additional for more robust beaconing.

Pat K: “Support for an additional mandatory data rate that is lower than the existing 1 Mbit/sec” to address the misunderstandings before the last straw poll.  Open for discussion?  If no discussion, then would like to see show of hands supporting lower mandatory data rate.

25 Voted for additional mandatory data rate.

Pat K: Those who would oppose lower UWB data rate.

9 voted against additional mandatory data rate.

Matt: Voted against this because didn’t see how many dBs needed. Not sure what the requirements are for the requirements.

Philippe: We have not made a final decision yet.  We would like to reserve some time for Prof. Kohno’s presentation. We will start discussion on the reflector before the next meeing. Pass floor to Prof. Kohno.

12.4 ALTERNATE SPREADING CODE AND CHANNEL CODE

Kohno: Presented doc 05/0462r0 on alternate spreading codes.

Philippe: Questions?

Michael McLaughlin: Slide 44, don’t understand the side-bar.

Kohno: Inverted.

Ismail: Since this is a low-rate code, what is the complexity?

Kohno: Super orthogonal code – can provide equivalent complexity.

Rick Roberts: Having trouble with PDF – a lot of slides are blank.

Kohno: Could be in Japanese font – will revise with US fonts.

Philippe: For simulation, have four formal proposals. We also agreed on list of parameters.  Plan to continue on conference calls.

Kohno: Even after optimize on modulation scheme, still more work.

Philippe: this is part of our process. Are you ready to talk about pulse shape?

Art: Used AWGN in many of your assumptions. Is this a good model?

Kohno: We are using CM1 and CM8 for the am Estimates, as agreed in TG4a.

Michael McLaughlin: Go to slide 15? K-2 bit – can you put normal viterbi decoder in?

Philippe: Now we go to discussion on pulse shape.

12.5 PULSE SHAPE

Kohno: Presented Document no. 05/0460r01 on Pulse Shape. Questions?

Rick Roberts: This is the kind of stuff that is good to take to next generation.

Philippe: Pass floor to Andy Molisch on channel model update.

12.6 CHANNEL MODEL

Andy: Presented document on channel model. Have not posted this document.  This is a draft that will be presented at Globecomm.

Rick: Can you send draft via reflector with a deadline for feedback?

Andy: Will do – would like feedback by next Wednesday. Any other questions or problems with channel model?

Philippe: Any other questions or business? Pass floor back to Pat Kinney.

12.7 RECESS: Pat Kinney recessed the meeting at 12:30pm until 1:30pm PDT.
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SESSION 13 – THURSDAY, 21 JULY 2005
Session 13 PM1
802.15 TG4a Minutes – 21 July 2005 – AM2 – Plenary – San Francisco, California

13.1 MEETING CALLED TO ORDER by Pat Kinney at 1:40pm PDT.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Welcome to TG4b people.  This is PM1 session, which will be a joint session between UWB PHY and Ranging. Passed floor to Vern Brethour and Philippe Rouzet.

13.2 UWB PHY AND RANGING

Vern Brethour: Presented document 5/0466r0 on Preamble Structure for 4a.

Colin: Want to do straw poll to do cleanup?

Philippe: We are discussing two different things. Want to conclude on this discussion of symbols and correlated PRFs. Then we can split discussion in two parts.

Colin: Move that we alter the nominal preamble structure from 05/0456r01 to move the channel estimation field from the end to directly after the synchronization field, and to restructure the start frame delimeter so that instead of beginning with a null symbol it begins with a sign reversed symbol without specifying what the subsequent structure of the start frame delimeter symbol besides the first negative symbol, and without specifying the structure of the preamble sync field. 

Vern: Seconds motion.

Pat K: Discussion?

Zafer: What is the merit of keeping the original. Differential coherent receivers don’t need this.

Vern: If they are trying to do ranging, then they need it.

Colin: Having channel estimation field after synchronization helps implementation.

Rick Roberts: One of the problems with UWB, different from narrowband radio.  With narrowband radio, don’t know when sync pattern starts. With UWB, don’t know when sync pattern starts.  How do you know when you are in the CE field.

Vern: Rick is correct. You don’t have a clue. When you finally trip the acquisition threshold, you are somewhere in the field. Since you don’t know how much runway is left, you start immediately with channel estimation, don’t wait for delimeter.  A quick check algorithm is good, but the delimeter doesn’t play a role in it.

Colin: May be able to play some games if you are careful with channel estimation.


Rick: What is the failure mechanism and hit the delimeter – what bad things happen?

Vern: Your leading edge detect will be poor. If you are not doing ranging, your tracking loop will suffer. Do as much as you can before you hit delimeter.

Rick: will you see delimeter if you haven’t gotten done with channel estimation.

Vern: That’s why you want a robust delimeter.

Colin: Postpones discussion of how long the delimeter has to be until we’ve gotten more simulations.

Dani: is the format of the delimeter fixed?

Vern: The motion says the delimeter begins with a  sign reversal. After that we will decide what to do.  

Vern: Is anyone opposed to this motion? – hearing and seeing none, the motion carries.

Laurent: On slide 10, part of the confusion is the PRF.  This is the same value, but doesn’t represent the same thing.  On slide 12 the value is not the same.  What is the definition of average PRF in slide 12?

Philippe: We started with fixed definitions, then decided it wasn’t appropriate. We decided it would be a nominal value.

Zafer: 4 micro seconds and 31 code length, so this is 130ns, which is the nominal PRF. As average is becomes 260 because there are zeros in there.  This should be 2 micro seconds, the 4 micro seconds is a typo.

Philippe: Should we change nominal to average?

Vern: Are some rows dominant rows? That way we can clean up typos.

Zafer: We should change to 2 micro seconds and call it a nominal PRF.

Vern: Should we update this?

Zafer: Ismail is working on a revision 2 – he is not in this meeting.

Vern: we need to resolve now. Can we find Ismail?

Adrian: Will find him.

Vern: Call for a five minute recess while Adrian finds Ismail.

--------------------------------

Pat K: Re convened meeting at 2:55pm PDT. Passed floor to Vern.


Vern: Passed floor to Zafer.

Zafer: Presented Document 05/0468r0 on Preamble Waveforms.

Pat K: Asked for comments or questions?

Vern: Main order of business for this afternoon is the preamble structure that Ismail is working on. The other deliverable is a resolution of how we will handle ranging.

13.3 RANGING

Vern: Present document 05/0342r0. Asked for questions and comments.

Rick: Don’t believe symmetric double sided two way ranging is a higher layer issue. Basic two way ranging is as Vern described. Symmetric double sided two way ranging is an implementation issue.  

Colin: If PHY MAC SAP reports timing value found, then the MAC can embed the time value, doesn’t need range.

Vern: The way TDC works is hide computation time in preamble.

Ed Callaway: Don’t want to change the ACK. That could be an issue with changing the ACK.

Vern: This threatens the protocol for ranging. The four message protocol is very sensitive to turnaround time. The two message turnaround time is less sensitive to turn around time.

Lars: Additional traffic can be put onto a single meessage, so only have overhead of two-way ranging.

Rick: This is an important issue. Thought we had ability to change the MAC as necessary to implement the PHY features.

Pat K: This gets into dangerous territory. Risk getting voted down.

Andy: What about three message method?

Vern: With three message, B knows info, but A is looking for info, so end up with 4 messages anyway.

Lars:  A device that wants to sleep a lot may initiate ranging.

Jay Bain: We’ve been working in the radio part in the ranging. Now we need to start looking at system issues, in MAC and higher layers.  We need to put some of the system building blocks on the table to make the commitment.  May not be able to make it work with the minimal changes available in the MAC.

Pat K: May be a problem for the MAC.

Vern: If PHY just handles this and doesn’t impact the MAC, is this still an issue?

Ed Callaway: What you are allowed to do is add to the MAC, not change the MAC. Need to make sure you don’t impact other systems using the existing MAC.  It is more of an issue of what you add and how you interact with the existing MAC. Best case is to add to MAC, NOT changing it.

Vern: MAC needs to set aside certain air time if you want ranging.

Rick: What level are you talking about with MAC?

Ed Callaway: Need to make sure you  don’t impact MAC at the higher layers.  Lower layesr are internally managed.

Robert Cragie: At the moment the PHY in 4b only has two states, so you will be opening a lot of issues.

Colin: The PHY in 15.4 is not able to do much, so most of it is done in MAC.

Andy M: Question to MAC experts. Is it more palatible to have more content to MAC or change MAC?

Berndt Grohmann: As a group, you need to convince everyone that your changes are good ones and won’t break what they have designed.

Philippe: We don’t need to change the MAC.

KuorHsin: For the time being, 15.4 has it’s own  packet structure. If you have an implementation with a different structre – you can make work.

Berndt: Whatever is implemented in the ranging should be part of additional MACs. Faster development is beter. Don’t want to intertwine with MAC operation.

Pat K: Most of chips now have a thin layer of MAC right now for 802.14.5. If you want to handle it in PHY, that is OK.  Bridging needs to be possible from 802.15.4a to 802.15.4.

Rick: Some disturbing comments. Don’t want to subordinate 4a to 4.

Andy M: Is it OK to leave the MAC as the way it is now and add some new commands?

Robert: Think that is the best way.

Ben Rolf: coexistance and interoperability – 802.15.4a will coexist and interoperate at PHY or MAC with 802.15.4?

Vern: We need one of these two, so we ceed to come-up with some terms.

Joseph Reddy: Can implement as fast function – don’t need to be part of MAC.

Adrian: Problem is the drift of crystal and mobility.

Philippe: Clear distinction between coexistence and interoperability. Would like to coordinate with Jay on MAC with PHY.

Pat K: Know we need changes to MAC.  Best way is to add clauses.  

Ben: Really have two sub layers of MAC. There is a 15.4 MAC and a sub layer that controls this mechanism. Would need a lower MAC sublayer that makes it not visible to the upper layer.

Rob: Don’t need another layer. This should be a legitimate part of the PHY (PHY PDU).  These would be PHY commands as analog to MAC commands.  Nothing wrong with PHY commands, but these would be busy ranging states that MAC needs to be aware of.

Oyvind Janbu: Would be bad idea to add PHY commands.

Bernd: We need to look at which other standard has similar issues.  Upper PHY vs. Lower MAC functions.  PHYs do not decide when to transmit messages.

Adrian: This is the first time ranging has been in an IEEE standard. This is why we are breaking new ground. We need to figure out what to do in MAC and PHY.

Philippe: Need to focus how to keep messages segregated.

Berndt: There is one other aspect. For the size of the problem, the 15.4 MAC is relatively complex, so it is not easy to work on it. It might make sense to come up with something that maintains the current structure, otherwise we will open a lot of issues.

John L: We need to have a liaison with 802.15.4b otherwise we will have problems when comes to letter ballot.

Vern: One of the deliverables for this session is ranging, other is preamble.  Is there any opposition to making two message protocol to be mandatory.

Patrick: which system has simplest radio?

Andy M: think we have too little information to make a reasonable decision.

Vern: Would like to make 2 message protocol to be mandatory?

Andy: Would like to change to for, against and need more info.

Vern: That is acceptable. Who is opposed to making two message protocol mandatory? 7

Vern: Who is in favor of making two message protocol mandatory? 11

Vern: Who needs more information? 21

Vern: What information is required to make this decision?

Andy: One issue is how to deal with the MAC, another issue is performance numbers – advantages and drawbacks of different protocols.

Vern: Either of these protocols suppress crystal offsets sufficiently. We are not arguing about accuracy in either case.  This puts MAC in critical path for ranging.

Jay Bain: We could work some of the protocol related things on conference calls.  

Vern: Will there be a MAC call?  Will Ed Callaway and his team dial in?

Ed: Not just us. There are lots of voters who will be looking at this and make votes. My company doesn’t have this as a priority, so can participate on an ad-hoc basis.

Zafer: We specified a long preamble – 4 milliseconds – to support ranging. Recommend we separate ranging packets from communications packets.

Philippe: We have taken into account the differences. The preamble is different for communication and ranging packets.

Jay: We are not going to piggyback ranging on communications.

Robert Cragie: If you want different ranging structure, then this is handled by PHY and MAC just handles data issues in its frames.

Dani: For two way ranging to work, we need to look at offsets. What are those numbers?

Vern: The tracking loop to make this work cannot be a traditional blind PLL. Need a digital tracking loop to count bucket crossings (chip times).

Adrian: These receivers are complex to do ranging. TDC has done a lot of work in this area. It is in receiver design.


Andy M: I am retracting one of issues – performance doesn’t seem to be an issue. MAC is still an issue.  But want to know what will be written into field structure.

Vern:  What will it take to make this decision?

Andy M: Personal opinion will be to define MAC commands that are required without modifying MAC commands.

Vern: That would apply to either of these options. Like to define one or the other.  We will table this for now and try to define on conference calls. Now go to Ismail for preamble structure.

13.4 PRF AND PEAK POWER

Ismail: Presented document 5/0456r2 on Peak PRF and Average PRF. These are peak PRF numbers, not average PRF numbers.

Matt: If we are correcting, why don’t we put the real numbers in now?

Ismail: We want to leave these as nominal numbers now.

Michael: What changed?

Ismail: 32 and 7.7 MHz. We started with PRF of 16. Andy requested 125ns with average of 250ns.

Michael: smallest gap was 16ns, now it is 33ns.

Ismail: Voltage peak to peak is 1.25 v for non coherent for lowest PRF. We left a good margin of 0.6 for the other PRF.  For the highest PRF it is 0.2 volts.

Michael: The equation is peak PRF, not average?

Ismail: That is correct.

Matt: That’s why there are separate equations for ternary and binary codes.

Vern: We have 05/0456r01 is the formally adopted preamble. Can we approve the revision 2?

Adrian: Move to adopt 05/0456r02.

Zafer: Second motion.

Vern: Any discussion or objection? Seeing and hearing none, the document 05/0456r02 is adopted as the preamble structure.

Vern: Pass floor to Pat Kinney.

Pat K: Recess until 4:45pm

13.4 RECESS: Pat Kinney recessed the meeting at 4:25pm until 4:45pm PDT.
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Pat Kinney: Passed floor to Ismail Lakkis.

14.2 BIPOLAR BURST AND BURST PPM

Ismail:  Presented document on Bipolar Burst and Burst PPM.

Ho In: You are trying to do different modulation scheme for data and preamble?

Matt: PRFs have been set for preamble. Preamble portion trying to get timing, synchronization, etc. At start of payload, assuming everything is synchronized. 

Ismail: Complexity is lower than using the same code as the preamble.

Michael: If you are using BPSK, then this is not true.

Ismail: Can’t use same codes, but these are based on BPSK.

Michael: Demonstrated how to use same codes.

Ismail: That is true if you change PRFs.

Ho In: If you are running 61 MHz PRF, are you sure you can operate these in non-coherent?

Ismail: If you have a 1 followed by a 0, then the two symbols would interfere with each other.

Ho In: This is OK for CM1, but what about CM8?

Ismail: For CM1 you need 5.5dB. For CM8, you need 12 dB for five fingers.

Colin: Would like to see document on the server.

Philippe: This is part of the modulation activity. This is a new proposal. Asked Ismail to submit to server and inform reflector of the document number.

Kohno: Assumed half rate conversion to calculate fingers?

Ismail: Yes

Kohno: If we take into account WLAN system, we need to look at how it works with spectral sweeps.

Andy: Is the spectral shaping something for morning code?

Kohno: Spectral shaping is different from pulse shaping.

Philippe: We are talking about modulation techniques that need to be worked on.

Vern: Ranging group is starting next Monday with a call, so a lot of work before Garden City. Passed floor back to Pat Kinney.

14.3 CLOSING COMMENTS

Pat K: Presented agenda doc 05/358r07, which included closing report.  Will try to handle issues before we get into meetings. But we did accomplish goals for the week.  Lot accomplished.  Presented closing report 05/0398r01.  Believe we slipped one session.

Zafer: Will plan to have a non-coherent call.  Will coordinate with Patricia.

Saied: Would like to delay UWB PHY calls to one hour later. It is 6am in California and there are a lot of emails being exchanged. We don’t see those emails unless we do this at 4am.

Philippe: OK with having later, but get objections from Asia.

Pat K: Who support delaying UWB call one hour?

8 support changing time. 2 support keeping same time. 8 happy either way.

Pat K: Will change time to 10am (7am PDT).

Philippe: Would like everyone to post their documents 24 hours before the conference calls.

Jay Bain: Will Vern have documents to me? Is it worth having MAC call next week?

Pat K: Should get started now. There were 400 emails in the last two month period, we will probably see similar volume.

Colin: Move to adjourn.

Andy: Second Motion

Pat K: Any discussion? Seeing and hearing none, the session is adjourned until the interim meeting in Garden Grove, CA.

14.4 ADJOURN: Pat Kinney adjourned the meeting at 6:00pm PDT.
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