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*************** Minutes ******************

802.15.4a Ranging Editor's Telecon

Meeting Start:  June 27, 2005, 6:04 AM US PDT.

Meeting End:  June 27, 2005, 6:59 AM US PDT.

Participants (leading X means on-the-call)

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

X Chair:  Vern Brethour -- Time Domain

X Vice-Chair:  Zafer Sahinoglu - Mitsubishi

X Acting Secretary: Colin Lanzl -- consultant

   Regular Secretary: Fred Martin - Motorola

X  Pat Kinney -- Kinney Consulting

X Jay Bain -- Fearn Consulting

X  Francois Chin -- IIR

X Joe Decuir -- MCCI

X Patricia Martigne -- France Telecom

  Jim Agniel -- Nova Engineering

  Mike Buehrer -- Virginia Tech

  Soo-Young Chang -- University of California, Sacramento

  Chia-Chin Chong -- Samsung

X Celestino Correal -- Freescale

X Shahriar Emami -- Freescale

  Marilynn Green -- Nokia

X Rainer Hach -- Nanotron

  Robert Hall -- RF Technologies

X Patrick Houghton -- Aetherwire

  Ho-In Jeon -- KERI

X Gideon Kaplan -- Sandlinks

  Jau-Hyon Kim -- Samsung

X Cheolhyo Lee -- ETRI

  Akira Maeki -- Hitachi

X Michael Mc Laughlin -- Decawave

  Andy Molisch -- Mitsubishi

  Yasuyuki Okuma -- YRP-UNL

  Phil Orlich -- Mitsubishi

X Yihong Qi -- NICT

   Rick Roberts -- Harris

X Arnaud Tonnerre -- Thales Communications

  Matt Wellborn -- Freescale

  Su-Khiong Yong -- Samsung

X Sam Kwok -- IIR

Agenda

-----------

1. Roll call and opening comments & correct & approve last week’s minutes & approve this call’s agenda - Vern (5 min)

2. Discussion on the time and date of the next telecon (4 July 2005)

3. Simulation results for non-coherent ranging 05/363r1. – Zafer (15 min)

    Modifications to 05/363r1 resulting in 05/363r2 (5 min) - Francois

4. Questions for Zafer / Francois & discussion. (15 min)

5. Ranging with energy-detect receivers (if time remains after item 3)– Vern (10 min)

6. Questions for Vern & discussion (if we get to item 5) . (?? min)

7. Any new business - Vern (5 min)

8. "Thank you & use the reflector & Goodbye" - Vern (5 seconds)

Informal Resolutions

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

Formal Resolutions -- First Reading

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

Formal Resolutions -- Final

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

Informational Documents

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

05-363r1

05-363r2

05-370r0

05/371r0

Discussion (paraphrased)

1.  The minutes of the June 20, 2005 Ranging Editor's call (as posted to the reflector) were approved by acclamation.

2.  There are basically three topics on today's agenda: 1) discussion on whether to hold the 4 July meeting as planned or to move it, 2) presentation by Zafer of simulations on non-coherent ranging, with additional modifications by Francois (they'll both present, followed by questions to both) and 3) Ranging with energy-detect receivers (this may be moot due to new information in Zafer / Francois' presentations, so we may choose to defer discussion on this to another meeting).

3.  call for new business -- none identified.  Joe is collaborating with Marilynn, but the presentation is not yet ready; the presentation may be introduced the week before San Francisco to allow time for thought before presentation in San Francisco.

4. The agenda was approved by acclamation.

5. Vern noted that he and Zafer drew up a list of items that we need to address and one item remains untouched on that list: a discussion of protocols for achieving global clock synchronization to support mode 1 and mode 2.  This leads directly to how nodes are named: in discussions with Jonathan Cheah, he identified the length of the MAC addresses as the largest problem.  Vern also suggested we need to figure out some token passing protocol.  

Colin: asked if the addresses Jonathan was referring to were the 802.15.4 long or short addresses, as there is a provision for the network coordinator to assign short addresses: this might alleviate the problem.  

Vern: thought that Jonathan was referring to long addresses.  

Vern: suggested that we devote at least one call to these issues before the San Francisco meeting.  

Zafer: noted that the call today is light, won't it be lighter on the 4th?

Vern: with Patricia's consent, could we take her slot on Tuesday the 5th?

Patricia: didn't know the theme of the call on the 5th, but she didn't have a problem with this suggestion.  She was planning to have the Tuesday call at 8AM CDT.

Vern: suggested not to decide now, but to decide after Patricia's call; if she's feeling generous, then Vern will post a message on the reflector. Any objections?  (There were none.)

6. Zafer presented 15-05/363r1 and Francois presented 15-05/363r2.

Francois: requested that Zafer re-run his simulations with the minor changes outlined in 05/363r2; Zafer agreed and suggested that he could share the results with Francois' group on Wednesday.

Vern: on slide 17, the known ranging preamble is the same as the commmunication preamble; on slide 18, if the hops are sufficiently coarse, can a differential detector work?

Francois: on slide 6, there are 6 possible pulse positions, with 15-16nsec as the coarse time interval.  A coherent receiver will see that as a fast code with lots of zeros and an occaisonal one; not sure how a differential receiver can do this - normally, it would pick adjacent chips, but here there are too many zeros.

Zafer: noted that option IV can't be seen by a differential detector.

Michael: what channel model was used in the simulations?

Zafer: CM1.

Michael: noise variance?

Zafer: over all the number of samples aggregated.

Michael: how was this calculated?

Zafer: based on the total number of samples.

Gidi: full energy or one symbol?

Zafer: energy per symbol.

Michael: so, the more samples sent, the more noise, right?

Zafer: yes.

Francois:  on the noise variance in 1usec of the preamble: with the proposed modification in 363r2, the unit noise variance depends on the number of pulses: should look at the noise variance in the 4msec preamble.

Zafer: in burst ppm, the symbol i s0.5used, one sample per symbol, so for noise samples, the variance is doubled.

Michael: is the SNR 4 times worse for option IV as for option I?

Zafer: the noise variance is 4 times higher in option 4.

Michael: so the SNR is 4 times worse?

Zafer: but the power is doubled, so the SNR is only 2 times worse.

Michael: in the simulation results, what is MAE?

Zafer: mean absolute ranging error.

Michael: so option IV looks the best?

Zafer: yes.

Michael: when you did the search-back, didn't have aggregation, why not improve the SNR?

Zafer: you need to work on the corrected original energy samples during search-back; still working on the 4msec preamble, after processing gain.

Michael: so the longer the preamble, the better the SNR?

Zafer: yes - on the horizontal axis on slide 11, not after processing gain, just for one symbol

Francois: would you have different normalized thresholds for different options?

Zafer: the normalized threshold was set the same for the simulations.

Francois: would this be different for the different schemes?

Zafer: no, the thresholds are normalized to the peak.

Shariar: the 3nsec MAE, what interval is this in?

Zafer: the search-back is over 32nsec.

Shariar: for given ranges, do they vary or are they fixed?

Vern: was the ultimate range you're trying to hit randomized?

Zafer: it was randomized and uniformly distributed.

Patricia: what dit the observation window correspond to?

Zafer: it corresponds to the symbol duration for options I and IV, and 1/4 of a symbol for option III.

Patricia: not the same as the integration interval?

Zafer: right, the integration interval is 4nsec.

Francois: still don't understand the observation window.

Zafer: turn receiver on, collect energies, 512nsec/4nsec = 1 symbol.

Francois: ambiguity?

Zafer: the delay was uniformly distributed between 0-256nsec, followed by channel.

Francois: isn't the ambiguity 512nsec as well?

Zafer: for this simulation, used 256nsec due to correlation; if used 512nsec, would get some aggregation, but the errors would increase as well.

Francois: how was the search-back done?

Zafer: find peak, then do search-back for 32nsec window.

Francois: for CM8, would you need a larger search-back window?

Zafer: right.

Vern: except we're talking short ranges for the receivers, so the search-back window could be smaller.

Vern: 05/370 & 05/371 are aging rapidly, so we'll skip them for today.  

Vern: the topic today is likely to spill over into Patricia's call tomorrow, so please attend if you're interested.  

Vern: is there any other business?  (None offered.)

Vern: watch the reflector, will sort out the meeting time for the week of the 4th of July.  We're starting to see more documents and revisions, so pay attention to the reflector.

Zafer: thanks for everyone's comments.

*************** Minutes ******************

802.15.4a Ranging Editor's Telecon

Meeting Start:  June 20, 2005, 6:04 AM US PDT.

Meeting End:  June 20, 2005, 7:02 AM US PDT.

Participants (leading X means on-the-call)

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

X Chair:  Vern Brethour -- Time Domain

X Vice-Chair:  Zafer Sahinoglu - Mitsubishi

X Acting Secretary: Colin Lanzl -- consultant

   Regular Secretary: Fred Martin - Motorola

   Pat Kinney -- Kinney Consulting

X Jay Bain -- Fearn Consulting

   Francois Chin -- IIR

X Joe Decuir -- MCCI

X Patricia Martigne -- France Telecom

  Jim Agniel -- Nova Engineering

  Mike Buehrer -- Virginia Tech

  Soo-Young Chang -- University of California, Sacramento

  Chia-Chin Chong -- Samsung

X Celestino Correal -- Freescale

X Shahriar Emami -- Freescale

  Marilynn Green -- Nokia

X Rainer Hach -- Nanotron

  Robert Hall -- RF Technologies

  Patrick Houghton -- Aetherwire

  Ho-In Jeon -- KERI

  Gideon Kaplan -- Sandlinks

  Jau-Hyon Kim -- Samsung

X Cheolhyo Lee -- ETRI

  Akira Maeki -- Hitachi

X Michael Mc Laughlin -- Decawave

  Andy Molisch -- Mitsubishi

  Yasuyuki Okuma -- YRP-UNL

  Phil Orlich -- Mitsubishi

X Yihong Qi -- NICT

   Rick Roberts -- Harris

X Arnaud Tonnerre -- Thales Communications

X Matt Wellborn -- Freescale

  Su-Khiong Yong -- Samsung

X Sam Kwok -- IIR

Agenda

-----------

Roll call and opening comments & correct & approve last week’s minutes & approve this call’s agenda - Vern (5 min)

Simulation results for non-coherent ranging. – Zafer (15 min)

Questions for Zafer & discussion. (15 min)

Managing crystal offsets while doing ranging– Vern (10 min)

Questions for Vern & discussion. (10 min)

Any new business - Vern (5 min)

"Thank you & use the reflector & Goodbye" - Vern (5 seconds)

Informal Resolutions

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

Formal Resolutions -- First Reading

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

Formal Resolutions -- Final

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

Informational Documents

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

05-346r0

05-348r0

05-350r0

Discussion (paraphrased)

1.  The minutes of the June 13, 2005 Ranging Editor's call (as posted to the reflector on June 14) were approved by acclamation.

2.  There are basically two topics on today's agenda: 1) Presentation by Zafer on non-coherent ranging and 2) Presentation by Vern on sources of error in a comparison of two ranging protocols.  Those two main topics are sub-divided into presentation and question segments to manage the time on this call. The agenda was approved by acclamation

3.  call for new business -- none identified.

4.  Report from the energy detect ranging sub-group

After some discussion between Vern and Patricia, they decided to see if there was enough interest after Zafer's presentation to warrant Patricia's call tomorrow.  

5. Presentation by Zafer on non-coherent ranging, document number 05-350r0.  There were some comments during the presentation.  

On slide 7, Colin asked if the results for CM2 tailed off at higher Eb/N0 (in the same way that the results for CM1 did). Zafer said that he thought they did, but thought that the SNRs were impractical for real systems.  Vern noted that this may be so, but it would be good to extend the simulations to make sure the results make sense.

On slide 10, Vern asked if the color code followed the Eb/N0 note at the bottom of the slide.  Zafer responded that they do, that was the reason for the note.   Shariar asked if all the results are for a single pulse and Zafer replied that they were, using the raised cosine pulse noted on slide 3 and also noted that he may try other pulses later if time permits.  Shariar also commented that on the results for CM8, the maximum energy does not seem to be normalized (on the horizontal axis).  Zafer replied that normalizing would make the results unclear.  Michael asked about the  units for slide 4 and Zafer replied that they are the PDF of 90% of the total energy within the 4nsec integration window.  Michael also noted that the results are shown averaging over 1000 channel realizations, but there are only 100 channels.  Zafer replied that he re-generated 1000 channel realizations to get statistical significance.   Michael noted that if the impulse response mean energy for CM8 is plotted, 90% comes out before 230nsec, with 10% above 230nsec, yet these results show about half that.  Zafer noted that these results are the difference between the first arrival and the strongest arrival, not the delay spread.  

On slide 11, Vern commented that the group decided on a target for ranging accuracy of 25cm 90% of the time.  The decision was to make a ranging error of 26cm the same as 250cm so that the statistics are not poisoned with outlier data.  Vern also noted that 3-4nsec is a range accuracy on the order of 100cm.  

Vern asked if there were any comments on whether to proceed with this topic during Patricia's call tomorrow or to proceed with discussions on the reflector; the results presented by Zafer should drive some discussion on non-coherent receivers.  After some discussion, Patricia decided to continue with the call and if there is little interest, then the call will be very short.

Matt asked what ranges correspond to Eb/N0=26dB?  Vern responded that this is with the antennas almost touching and Zafer noted that this doesn't count integration over multiple pulses, these results are for single-shots.  (After-the-call-comment: Vern’s response was rather flip… after the call, he checked a link budget spreadsheet and found that 26 dB is the single pulse Eb/N0 that would be expected with 1 meter link.)

6.  Presentation on sources of error in a comparison of two ranging protocols by Vern, document number 05-346r0 with companion spreadsheet 05-348r0.  Vern encouraged everyone to play with the spreadsheet to both check the accuracy and to get a better understanding of the problem.

Rainer had two comments.  The first is on the condition that the turnaround times need to be equal: they only need to be equal on the order of several tens of microseconds.  The second is that there may be a possible advantage in the use of the 4-message protocol: if the reply time can be made controllable, this could be used as a security feature - only devices that have close to the same reply time will range properly.  

Vern noted that his concern is about the differences between hardware-assisted and software-only implementations.  If the crystal tolerance were tightened to just a few ppm, then systems could have hundreds of microseconds of turnaround time and still range properly.  Vern is concerned that the use of the 4-message protocol will preclude software-only implementations.

Joe noted that even if software-only solutions can pre-compute most of the reply message, that there will still be a lag between the reception of the first message and the response: he agrees with Vern on the problems for software-only solutions.  

Vern noted that 1nsec of error is the whole budget for 25cm resolution: if that budget is allocated to only one source of error, then there is nothing left for the others.  He also noted that the goal is to remove crystal offset errors to allow only errors in the determination of the leading edge as the dominant error source.  

Yihong asked about double-token exchange in a 4-message protocol.  After some discussion, Vern noted that this protocol was covered in Rick Robert's final report, but that Rainer's proposal is different, relying on each device reversing the roles on each exchange to null out the errors in the final computation (Rainer concurred).  Vern noted that the protocol Yihong referred to is even more inefficient than Rainer's proposal.  Yihong commented that may be true, but the other proposal has less constraint on turnaround times.  Vern agreed, but pointed out that the message lengths must be long enough to time accurately.  Joe noted that it is hard to force a message to be twice as long, but Vern suggested that this can be done in hardware, at the cost of excessive air time.

Joe asked about the difference between coherent and non-coherent PHYs.  Vern noted that a non-coherent receiver can only track the envelope, so it has an intrinsically higher tracking error.  Joe noted that for a coherent PHY, a receiver tracking the RF carrier provides all the timing that is necessary, but the 4-message protocol allows a non-coherent receiver.  Vern agreed but pointed out that non-coherent receivers may need fairly high sample rates, on the order of 1.5nsec: it is a slippery slope, if you don't clock fast enough, you can't measure received pulse time well enough.  Joe agreed.

Vern:  We are out of time.  Let's carry these good discussions to the reflector.
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802.15.4a Ranging Editor's Telecon 

Meeting Start:  June 13, 2005, 6:04 AM US PDT.

Meeting End:  June 13, 2005, 7:00 AM US PDT.

 

Participants (leading X means on-the-call)
------------------

X Chair:  Vern Brethour -- Time Domain

X Vice-Chair:  Zafer Sahinoglu - Mitsubishi

X Acting Secretary: Colin Lanzl -- consultant

X Regular Secretary: Fred Martin - Motorola

X Pat Kinney -- Kinney Consulting

X Jay Bain -- Fearn Consulting

X Francois Chin -- IIR

X Joe Decuir -- MCCI

X Patricia Martigne -- France Telecom

  Jim Agniel -- Nova Engineering

  Mike Buehrer -- Virginia Tech

  Soo-Young Chang -- University of California, Sacramento

  Chia-Chin Chong -- Samsung

X Celestino Correal -- Freescale

X Shahriar Emami -- Freescale

  Marilynn Green -- Nokia

  Rainer Hach -- Nanotron

  Robert Hall -- RF Technologies

  Patrick Houghton -- Aetherwire

  Ho-In Jeon -- KERI

X Gideon Kaplan -- Sandlinks

  Jau-Hyon Kim -- Samsung

X Cheolhyo Lee -- ETRI 

  Akira Maeki -- Hitachi

X Michael Mc Laughlin -- Decawave

  Andy Molisch -- Mitsubishi

  Yasuyuki Okuma -- YRP-UNL

  Phil Orlich -- Mitsubishi

X Yihong Qi -- NICT

X Rick Roberts -- Harris

  Arnaud Tonnerre -- Thales Communications

  Matt Wellborn -- Freescale

  Su-Khiong Yong -- Samsung

 

 

 

Agenda

-----------

Roll call and opening comments & correct & approve last weeks minutes - Vern (5 min)

Report from the energy detect ranging sub-group - Patricia (5 min)

Interim status of the "volley-design" effort. - Zafer (15 min)

Questions for Patricia/Zafer/Francois on the volley-design effort. (10 min)

Tracking Error Signal to manage crystal offsets - Vern (10 min)

Questions from the group on tracking to manage crystal offsets. (10 min) 

Any new business - Vern (5 min)

"Thank you & use the reflector & Goodbye" - Vern (5 seconds)

 

Informal Resolutions

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

 

 

 

 

Formal Resolutions -- First Reading

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

 

 

 

Formal Resolutions -- Final

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

 

 

 

Informational Documents

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

342R0

document submitted to the reflector by Zafer -- server submission to follow

 

 

Discussion (paraphrased)

Colin Lanzl volunteered to take minutes.  A moment after his offer was accepted; Fred Martin (our traditional secretary) dialed in.  The chair's intent at that point was for Colin to take minutes, but this was expressed unclearly because in the end, BOTH Fred and Colin kept minutes and each sent a draft to the chair immediately after the call.  What follows is the chair's editing job merging the minutes of Colin and Fred into a single document.  That was an easy task since both did an excellent job of capturing the meeting.

1.  The minutes of the June 6, 2005 Ranging Editor's call (as posted to the reflector by Fred Martin on Thursday morning, June 9) were approved by acclamation.

 

2.  There are basically two topics on today's agenda: 1) Interim report on analysis of energy detect receiver techniques and 2) The use of tracking information to manage crystal offsets.  Those two main topics are sub-divided into presentation and question segments to manage the time on this call. The agenda was approved by acclamation

 

3.  call for new business -- none identified.

 

4.  Report from the energy detect ranging sub-group

 

Patricia:  Document 331 was presented on the call.  Discussion ensued between Francois and Zafer regarding two proposals.  Document is now circulating between those two parties to foster collaboration. Next call for Patricia's energy detect sub-group will be Tuesday June 21.

 

5.  Interim status of the "volley-design" effort

 

Zafer:  presents unsubmitted document that will be submitted to server after the meeting.  There was a brief discussion of the document as it now stands having company logos.  Zafer understood that he would remove those before submitting as an IEEE document.  The (after the fact) IEEE document number for Zafer's material is: 15-05-0xxx-00-004a.

 

6.      Questions for Patricia/Zafer/Francois on the volley-design effort

 

Francois:  On Slide 13, the TH transmitter sampling rate should be "high"

Zafer: Okay.

  

Francois:  Do we need to choose channel models?

Zafer:  That has been set by the group.  CM1, CM4, CM8.

 

Vern:  That is correct.

 

Francois:  Industrial channel model, CM8, should be most important.

 

Vern:  Starting with the easy one, CM1 provides a sanity check and debug method.

 

Zafer:  Supports that decision.

 

Vern:  Another concern is that we have never fixed maximum signal amplitude.  We need to address that.

 

Francois:  We really need to fix PRF as well.

 

Vern:  If we fix the voltage, PRF will follow.  Voltage is most important to circuit designers.

 

Gidi:  Please explain the number of pulses per bit in each option.

 

Zafer:  Option 1 -- 8 pulses, allocated time 150 ns, 4 ns pulses, 2 ns separation  

 

Gidi:  all symbols are 500 ns?

 

Zafer: yes.

 

Zafer:  Option 2 uses 16 doublets.

 

Gidi:  Are the doublets repetitions?

 

Zafer:  The doublets are time hopping in their assigned frames.  In different SOPs, hopping will be different.  Delay between pulses in each doublet will be 20 ns.

 

Francois:  In Option 2, how do the pulses align from row to row?

 

Zafer:  Rows are aligned.  The slide has a problem.  Specifically, the pulses in rows 3 and 4 on the slide are shown out of alignment and they should be aligned.

 

Zafer:  Option 3 is Francois' proposal.

 

Francois:  Transmit at 16 MHz repetition rate.  Ternary pulses are used.  Ranging always uses the same sequence.

 

Zafer:  Option 4 symbol time is 640 ns.  There are four frames of 160 ns each.  Each frame contains a single pulse.  

Francois: on slide 12 where "performance" is discussed: Does this mean "Ranging Performance"?

Zafer: Yes.

 

Gidi:  Each SOP has pulses in a unique position in the frame?

 

Zafer:  Yes.

 

Gidi:  With vertical dimension, each pulse is divided into 2 ns slices.  Horizontal dimension is across symbol?

 

Zafer  Yes.

 

Vern:  We need to move the call along.  We will come back for more questions later if time permits.

 

7.   Tracking Error Signal to manage crystal offsets

 

Vern:  Presents document 342R0.

 

8.  Questions from the group on tracking to manage crystal offsets

 

Vern:  Solicits the opinion of the group on what questions need to be addressed to adopt the 2-message approach over the multi-message approach.

 

Rick:  Why not use both?

 

Vern:  Three reasons.  1) Clutter in the standard.  2)  More signal on the air limits network capacity.  3)  The multi- message approach implies that the nodes are un-able to measure each others' drift rates and exchange drift information, yet that capability will be needed to support a global clock.  Support for a global clock is necessary for the "Mode 1 and 2" one way ranging protocols adopted in Cairns.

Rick: I still see two different topics: Why are we supposed to choose?

Vern: Both approaches are methods for solving the same basic problem.

 

Rick:  I would be convinced to vote one way or the other if it can be shown that one outperforms the other.   If the two are the same, I would vote for the two message approach.  The strongest arbiter should be accuracy.

 

Joe:  Vern's argument is that with good enough tracking for functionality, the two-message system should be equal to the other in performance.

 

Vern:  That is correct.

 

Rick:  I can look at this question.

 

Vern:  I can study this also.  The problem is that I need to assume characteristics of the receiver to do a compelling study.  That is outside of the standard.  Recognizing that some receiver discussion is unavoidable, I will show more analysis in the future.

Rick: Why are you designing receivers? This is a protocol decision, not a receiver decision.

Vern: If we're doing accuracy comparisons, the errors come from PHY implementation issues.

 

Patricia:  I agree with Rick. I don't see a need to choose.  

 

Vern:  We are almost out of time.  What I am hearing is that we can make the decision today to keep both proposals in the standard.  To choose one over the other will take more work.

 

Joe:  I support Vern's proposal.  There are cases where multiple modes in a standard are appropriate, but this is not one of them.

 

Zafer:  In the 4-way packet exchange protocol, there is an assumption that packet and processing lengths are identical.  Because this is not always true, additional error is introduced.

 

Vern:  We are out of time.  Next call will be next Monday at the same time.  Let's carry these good discussions to the reflector.
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Meeting End:  June 6, 2005, 10:05 AM US EDT.
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------------------
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Agenda

-----------

Roll call and opening comments (5 min)
Patricia's report from the energy detect ranging sub-group + questions for Patricia (5 min)
SDS-TWR to manage crystal offsets 15-05-0334-00-004a - Rainer (15 min)
Tracking Error Signal to manage crystal offsets - Vern (15 min)
Cautionary discussion about UWB acquisition when using junky crystals (what Rainer calls "economically priced timebases") - Vern (5 min) 

A discussion of: what's at stake with the TWR decision: Distilling the issues - Zafer (5 min)
Compare and contrast: Vern and Rainer take questions from the group. (10 min)
"Thank you & use the reflector & Goodbye" - Vern (5 seconds)
 

Informal Resolutions

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

 

 

 

 

Formal Resolutions -- First Reading

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

 

 

 

Formal Resolutions -- Final

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

 

 

 

Informational Documents

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

334R0

335R1

336R0

 

 

Discussion (paraphrased)

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

1.  agenda approved by acclamation

 

2.  non-coherent ranging

 

Patricia:  two calls held since Cairns.  Documents 296RX was discussed.  Document 323RX, submitted by Patricia, was discussed.  Spreadsheet addressing peak voltage.  A proposal was made to make a list of parameters for non-coherent.  They are listed in the minutes of the first conference call.  Minutes from the second conference  call will be posted today.  The next call will be held on Tuesday, June 7.

 

3.  SDS-TWR to manage crystal offsets
Rainier:  presents document 334R0
Joe:  I like this.  You've used 3-way ranging instead of two-way ranging.

 

Michael:  Do the  two units need to tell each other what they have measured.

 

Rainier:  Yes.  Node A could put its measurement into its 2nd transmission.  Then Node B could perform the calculation.  Node B could send info to Node A as a 4th transmission.

 

Joe:  Unless I'm missing something,  you haven't made provision to send information -- only soundings.

 

Rainier:  Message and sounding can be combined.

 

Joe:  That does increase delay time.  Time accurary is also an issue in formulating the reply.

 

Rainer:  As long as reply times are substantially equal,  the absolute lengths do not matter.

 

Joe:  I have been working on a system with 23 us turnaround.  In that system, there is no time to compute the timing and formulate the data packet.  

 

Rainier:  I think it would be possible.  Perhaps custom hardware could be used.

 

Joe:  If you had tighter integration between MAC and PHY, perhaps it would be possible.

 

Vern:   closes discussion.

 

4.  Tracking Error Signal to manage crystal offsets 
 

Vern:  presents 335R1
 

5.  Cautionary discussion about UWB acquisition when using junky crystals (what Rainer calls "economically priced timebases")
 

Vern:  presents 336R0
 

 

6.  Compare and contrast: Vern and Rainer take questions from the group. (10 min)
 

Vern:  We now have two means of managing frequency offset (334R0, 336R0).  The group needs to pick one.

 

Joe:  My preference is to use crystal offset tracking.  This is better when long channel soundings are used.

 

Gidi:  What do you do with non-coherent?

 

Vern:  Even in non-coherent, it is still necessary to track the envelope.  See slide 12 in 336R0.  

 

Gidi:  We need to track the pulses.  This requires accuracy to 0.5 ns or something like that.

 

Vern:  Agreed.

 

Rainier:  Non-coherent ranging could process from the 334R0 method.  There is an advantage in decoupling phase offset and time of arrival.  The 334R0 method does this.

 

Vern:  Both methods will work.

 

Vern:  Let's close discussion.  We will discuss both methods on the reflector this week.

 

7.  Call for other business

 

 

Francois:  With path loss exponent revised to 3.5, are we going to revisit range and preamble decisions?

 

Vern:  Good question.  I will respond next week.

 

Vern:  closes meeting.  Next call June 13 at 8 AM US CDT.
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