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Combined Ranging and Non-coherent Teleconference 5 July 2005

Chair: Patricia Martigne

Secretary: Colin Lanzl

Chair opened the meeting at 9:05AM EDT

Attendees:

Cheolhyo Lee

Pat Kinney

Vern Brethour

Joe Decuir

Fred Martin

Jay Bain

Michael McLaughlin

Zafer Sahingolu

Ho-In Jeon

Gideon Kaplan

Andy Molisch

Agenda:

1- Approval of the minutes :

    a) Ranging call from the 27th of June

    b) Non-coherent ranging call from the 28th of June

2- Topics for discussion (as described in Vern's mail) :

    a) 15-05-0375r0 is from Yihong Qi and is concerned about 

        the unfortunate interaction of long preambles and ranging 

        between non-stationary nodes.

    b) Zafer will present more data from his simulation runs… 

        and that will lead into two more discussions, also lead by Zafer:

    c) The occurrences in the channel models (to include the line of 

         sight models) of channels with suppressed leading edges… and

    d) The critical importance of sampling rate on the error floor of 

        ranging measurements

3- Conference calls for next week

4- Any other business

Agenda approved by unanimous consent.

The minutes for the Ranger's Editor’s meeting were approved by 

unanimous consent.

The minutes for the Ranging with Energy Detect Receivers meeting 

were approved by unanimous consent.

Since Yihong Qi was not available at the start of the meeting,

Zafer presented 05-378r0 Simulations on non-coherent ranging

During the presentation, two questions arose.

Colin: was the choice of 36ns for the search-back window in the second case 

(instead of 32ns) just an accident?

Zafer: yes.

Gidi: what was the threshold normalized to?

Zafer: collect energy samples, look at min/max energy, threshold somewhere between:

ratio of (distance to min) to (distance to max).

Gidi: for second set of results, we'd like to see 90% rather than 75%, did you play with thresholds?

Zafer: yes, how thresholds are set affects results, see later slides.

Vern: those channels shown in slides 7 & 8 are not LOS conditions; however, the channel models are faithfully reproducing real results.  In systems Time Domain builds for the military, soldiers are trained to get down under fire; this accentuates the second path from ground (inverted), reflected ground signal is always later, will null the first pulse; also reproduced in standard steel-stud wall building.  These are legitimate LOS channels, we need to deal with them.

Zafer: agreed. In real-life this happens a lot.

Andy: the only way around this is to increase the bandwidth.

Vern: agreed; at 500MHz, unable to resolve the pulses, so the reflection can null, even at 2GHz; more bandwidth always helps.

Vern: if you want to cut down error floor, need to raise sampling rate, impinges on low-cost, low-power equipment.

Joe: agreed.

Andy: at 500MHz, no amount of sampling will improve the performance.

Vern: for ground-bounce, more bandwidth helps, but for non-ground-bounce, faster samplng helps to see the edge; otherwise, see the noise floor shown in Zafer's presentation.

Andy: no point in sampling faster than Nyquist.

Vern: disagree, oversampling helps

Zafer: for non-coherent, will be collecting less energy

Vern: but we're talking about the error floor, not ultimate performance (slide 3); when SNR is not sufficient, like below 17dB, sampling faster won't help, but on right side (say 22dB SNR), faster sampling can help there.

(General agreement).

Vern: but with that SNR, the antennas are touching, so what?  

Vern: hidden error floor starts at 17dB, range is a pretty small number of meters, on the order of 3-7 meters; coming in closer, at 1m error floor is better, so what?

Andy: we should look just at 1m and just try to decide how to improve that.

Vern: when several ranges are combined to get position with 1m accuracy, get 4m uncertainty, results in wrong room.

Andy: but the resolution we're looking for is 30cm (1nsec)

Vern: but 1nsec means oversampling at 1GHz; if at 3m, accuracy at 30cm might be ok.

Andy: agreed.

Gidi: search-back number could be higher?

Zafer: if someone could come up with adaptive search-back and thresholds, probably SNR at high confidence will improve; encouraged others to help.

Gidi: agreed.

Cheolhyo: considering the search-back window and threshold: is the 17dB result peculiar to this simulation?

Zafer: if they are fixed, this is the number.

Cheolhyo: in timeline searching for leading edge, this is a standard problem, consider Frequency domain searching using FFT; might be tradeoff of computation for improvement in performance.

Zafer: some people don't like the complexity of FFTs on non-coherent radios.

Zafer: these results are for the algorithms that work on time-series not on two-dimensional solutions (successful for interference problems, but don't expect improvement in just noise).

Vern: Yihong Qi asked me to present her slides: 05-375r1,

(so he did with the caveat that he won't do it justice).

Vern: not sure if Yihong wants to do something completely different for ranging mode or TDOA techniques; originally thought she was thinking about more piconets or to move geolocation to another (central) node through some backhaul link.

Joe: probably thinking about a technique involving less traffic.

Vern: will ping her on reflector.

Vern: we need to set up next Ranging editor's calls: 11 July is the  last opportunity before San Francisco: email Vern or Zafer for a slot.

Patricia: her next Tuesday call will also be the last call before SF, at 13:00GMT.

Ho-In: will you talk about ranging on Monday and non-choerent on Tuesday?

Vern: yes.

Ho-In: will there be any proposals to be presented in San Francisco?

Vern: if people have presentations to make on ranging in San Francisco, it would be wise to tell Vern, Zafer and Pat Kinney the  topic and rough time for presentation; two large blocks of time are available in San Francisco, Vern and Zafer are organizing the presentations.

Ho-In: can I present anything next Monday or Tuesday?

Vern: yes, can just estimate time, don't wait until presentation finished, let us know in advance.

Patricia: for all non-coherent presentations to be made in San Francisco, let her know please, for the same reasons Vern outlined.

The chair closed the meeting at 10:01 EDT.

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

Ranging Editor's call 11 July 2005 

Chair: Vern Brethour

Secretary: Colin Lanzl

Chair opened the meeting at 9:10AM EDT.

Attendees:

Sam Kwok

Rainer Hach

Patricia Martigne

Fred Martin

Pat Kinney

Shariar Emami

Gidi 

Francois Chin

Micheal McLaughlin

Yihong Qi

Andy Molisch

Zafer Sahingolu

{some technical difficulties}

Agenda:

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

Ranging Accuracy with SDS-TWR & unequal response times: 05-0381r2. – Shahiar (10 min)

Ranging issues with mobile nodes: 05-0375r2. – Yihong Qi  (10 min)

Energy Detect Ranging aided by an estimate of the noise 05/383r0 – Zafer (25 min)

Questions for Zafer & discussion. (10 min)

 “Thank you & See you in San Francisco & Goodbye” – Vern (5 seconds)

The minutes from the last meeting 5 July 2005 were approved by unanimous consent.

The agenda was approved by unanimous consent.

Discussion, paraphrased.

Patricia and Vern announced that the Tues. evening meeting in session is alomost full - 20 min slot for discussion still open, particularly for energy-detect topics. with  Wed PM1 for overflow.

Shariar presented 05/383r2.

Colin asked about excess reply time: it is on the bottom of slide 4.

Zafer: slide 6, what are the percentages?

Shariar: percentage of additional error due to this technique.

Vern: asked Rainer for comment

Rainer: why chose 0.1-1msec reply time range? Reply time difference seems quite high.

Shariar: may not be the case in real systems.

Rainer: so what might be a realistic reply time?

Shariar: don't have an idea.

Rainer: slide 11 - just reduce reply time difference to reach required percentage error.

Vern: let's take the discussion to the reflector.

Yihong Qi presented 05/375r2

Zafer: what are other methods referred to in slide 6, e.g., SDS-TWR?

Yihong: yes, and also include other TWR, 3-way and 4-way ranging methods. More-than-one-way ranging methods require longer time for turning round messages. For example, if assume 4ms preamble is used, total time consumed on turning round messages for TWR, 3-way and 4-way ranging are 4ms, 8ms and 12ms, respectively.

Zafer: TDOA cannot provide better accuracy than TWR, since the error of TWR is only half of the one way error while the error in TDOA is doubled.

Vern: Zafer is correct when nodes involved are stationary. But when we consider a moving node with relatively high speed, ranging error due to speed for TWR ( or 3-way or 4way ranging) would be much larger than that of one-way ranging, hence one way ranging may provide better performance than TWR in such situations.

Vern: 25cm ranging accuracy is a hard target even for stationary cases. We cannot require such accuracy for ranging moving nodes.

Francois: how is separate ranging mode different from current mode?

Yihong: In the current mode, there is no collaboration between ranging and communications, that is, they are done in an independent manner. In our proposed separate ranging mode, collaboration is introduced between ranging and communications in order to achieve better performance for both ranging and communication in long-preamble cases. Another point for the separate mode is ranging using long preamble and communication using short preamble.

Francois: so the proposal is to alter the way the receiver processes a packet?

Vern: the PHY just sends packet, receives packet, passes a timestamp, etc. all low level stuff; priority for traffic is at least a MAC or above function; may need to be in an informative annex.  Just because this is not strictly a PHY function is no reason to stop talking about this topic.

Zafer presented 05/383r0

Francois: option 1 has 8 chips in 500nsec?

Zafer: 4 pulses in 512nsec.

Gidi: 4 pulses only?

Zafer: 4 pulses in each burst; this is low, probably need to increase; results will look worse.

Zafer: used K=3 for simulatins.

Gidi: how can you achieve such a low mean absolute error (-.2)

Zafer: look at mean of block, difference from mean, this shows error is not uniformly distributed.

Zafer: performance of option 4 is probably due to setting the threshold, as prior simls showed decent performance, implies that must take into account signal energy instead of just noise.

Zafer: assumed perfect estimation of noise variance, won't be the case in real life; also assumed adaptive search-back window; will describe in San Francisco. cAre these results for CM1?

Zafer: yes.

Rick: what is going on in 1D-2D conversion block:

Zafer: converting samples from time series to matrix, to help with interference; in this case, no interference, so here it doesn’t matter.

Rainer: mention Eb in slides, but shows symbol energy

Zafer: duration 2048 nsec, energy distributed equally over 16 pulses

Francois: what would predict performance in presence of SOP interference?

Zafer: both bipolar templating and 2D conversion help w/ removal of interference (for 1), so these results would not degrade much; if more interferers, cannot say the same.

Francois: interesting idea to measure noise in presence of interference, receiver won't know if processing interference or noise -  we've now looked at two extremes of reality, need to synthesize into a realistic approach.

Zafer: will you be planning to present some results in San Francisco - at least comments?

François: sure.

Gidi: what is meaning of observation window of 512 nsec - need to find edges of 16 pulses in each option for each symbol

Zafer: that is what was done; observation window - scanning all possibilities within observation window, don't need to scan all 2048nsec, assume symbol starts within 512 nsec window; 

Gidi: then go on to sample at 4nsec bins over many symbols

Zafer: yes.

Gidi: still not understanding option 4

Zafer: not sure quite yet on what's happening w/ option 4, will investigate.

Vern: keep Tues, evening open for presentations.

Vern: Any last comments? None.

Chair closes themeeting at 9:57am EDT.

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

There was no Editor’s telephone conference call on July 18 because we were meeting in person in San Francisco that whole week.
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

Ranging Editor's call 25 July 2005 

 

Dial-in number: 1-641-297-5400
Access code: 72643 (R-A-N-G-E)
 

Meeting start: July 25, 2005, 9:03 AM.
Meeting end: July 25, 2005, 9:52 AM.
 

Participants:
 

Chair: Vern Brethour--Time Domain
Vice-Chair: Zafer Sahinoglu--Mitsubishi
Acting Secetary: Celestino Corral--Freescale 

Key Presenter: Marilyn Green--Nokia 
Jay Bain--Fearn Consulting
Patrick Houghton--Aetherwire
Pat Kinney--Kinney Consulting
Michael McLaughlin--Decawave
Andy Molisch--Mitsubishi
Yihong Qi--NICT
 

New participants:
Camillo Gentile--NIST
Nader Moayeri--NIST
 

==============================================================================
 

Agenda:
 

Roll call and opening comments (5 min)
Topic: Dr. Marilyn Green to present to the team "Three-Way Time Transfer (3WTT) Method for Cooperative Ranging"
Agenda flexible, other business supported.
 

==============================================================================
 

Informational Documents:
 

482R0
 

==============================================================================
 

Discussion:
 

(Note: Discussion items are paraphrased.)
 

1. Last meeting minutes not approved as changes are in progress.
 

2. Agenda approved by acclamation.
 

3. Three-Way Time Transfer ("3WTT") Method for Cooperative Ranging
 

Marilyn presents document 482R0.
 

Zafer: If three or more devices are within range of the initiator, then how does packet exchange scale?  What is resulting traffic overhead?
 

Marilyn: Proposal focused on algorithm.  No information yet on scalability of packet exchange under those conditions.
 

Vern: Slide 3 is the two-way exchange which has been adopted by the ranging group.  It is atomic and supported for inclusion in the spec.  Slide 8 also seems atomic in principle.  Is this the case?
 

Marilyn: Agrees that if adopted, the proposal should be part of the spec, not just an informative annex.
 

Vern: Slide 6, device 3 is passive as in Loran type of approach.  This functionality for the passive device is also supported by the ranging group.  Slide 8 is a significant step as third device is no longer passive.
 

Marilyn: What is actual process that is supported by ranging group?
 

Vern: In the adopted scheme the passive unit never transmits; it is always receiving information and performing intersection of hyperboloids.  This supports a large number of passive devices.  It seems that the differences in the on-air messaging of two-way and three-way ranging, including reports, is not significant.
 

Marilyn: As more nodes are added, the actual on-air traffic differential benefits the three-way ranging based on some preliminary results.
 

Vern: Another issue relates to the expansion of the two-way ranging into three-way as coming from the multi-band OFDM proposal.  MB-OFDM receiver is coherent and can measure crystal offsets during the tracking operation.  Currently, there is no official support for this capability within the 4a specification.  Crystal offset control is intrinsic for the proposal as no extra messages are used to handle crystal offsets.
 

Yihong: How does method as proposed improve accuracy?
 

Marilyn: Multiple measurements improve accuracy.
 

Vern: In two-way exchanges devices get more messages and therefore more surfaces to intersect.
 

Yihong: From a geometric perspective, improving the accuracy of the measured distance of two sides of the triangle does not improve the accuracy of the third side.
 

Marilyn: Second bullet of conclusion slide does not refer to improving accuracy; more measurements improve ultimate measurement accuracy (cf. slide 4).  Average of measurements is closer to actual distances.
 

Vern: Consider two-way measurements where we intersect circles.  For three-way ranging we have hyperboloids intersecting with the spheres, thereby improving results, not just accuracy.
 

Yihong: If third device knows exact distance, more measurements between devices 1 and 2 will not help.
 

Vern: At the solver level, more information is available.  Thus, it is possible to correct individual distances.
 

Yihong: What do we really want as the output of this process?
 

Vern: The x-y coordinates of all devices.  At the next step of the process, individual link distances will yield better results.
 

Jay: Marilyn needs to expand proposal into required MAC operations.
 

Zafer: We also need more information on the scalability of the messages for multiple nodes.
 

Vern: Does anyone want to outright reject this proposal?
 

Group: No.  The group is interested in the proposal.
 

Marilyn: Agrees to provide more information on scalability and MAC control.
 

Vern: MAC issues need to be resolved prior to any earnest activity in ranging.  Vern recommends ranging members to attend MAC conference call after ranging conference call.  Vern closes meeting.  

Next call August 1, 2005.
 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

 Ranging Editor's call 1 August 2005

Chair opened the meeting at 9:05AM EDT.

Attendees:
Chair: Vern Brethour – Time Domain

Vice Chair: Zafer Sahingolu - Mitsubishi

Acting Secretary: Fred Martin - Motorola

John Lampe - Nanotron

Pat Kinney – Kinney Consulting

Jay Bain – Fearn Consulting

Shariar Emami - Freescale

Celestino Correal - Freescale

Gidi Kaplan - Sandlinks

 Robert Hall – RF Technologies

Yihong Qi - NICT

Camillo Gentile - NIST

Andy Molisch – Mitsubishi

Colin Lanzl -- consultant

 

1.  Minutes for the July 11 call approved by acclamation
 

2.  Minutes for the July 25 call approved by acclamation
 

3.  Agenda.
presentation by Zafer
discussion of planned activity before September meeting
Agenda approved by acclamation
 

4.  05-0437-01 presented by Zafer Sahinoglu
 

Pat:  slide 4 -- in the case of short preambles with non-coherent reception, will this work.
 

Zafer:  There is no need to distinguish between long and short preambles.
 

Pat:  are you proposing any special method of solving this problem?
 

Zafer:  I am proposing a single preamble length.
 

Andy:  I want to suggest that the beacon stucture could have a different preamble structure.
 

Pat:  what would you do differently?
 

Andy:  The beacon preamble would be such that everyone could hear it.
 

Pat:  This is a good idea but has flaws.  The beacon has no backoff and will block communications for some time.
 

Vern:  Are you sure that a non-coherent receiver could receive the short preamble.
 

Zafer:  depends on the length of the preamble.
 

Vern:  The non-coherent receivers have a 10-12 dB deficit to make up.  The preamble would need to be relatively long.
 

unknown:  If non-coherent devices cannot receive some signals, so be it.
 

Vern:  The problem is that we have a wide range of device capabilities.  For some devices like thermostats, missing some packets may not matter.  For other apps it will.
 

Pat:  What is the difference between long preambles and short preambles.
 

Vern:  This was discussed in Australia.  Nominal long is 4 ms.  Nominal normal is 1 ms.  Nominal short is 0.5 ms.
 

Shahriar:  Is a command type needed for the acknowledgement?
 

Zafer:  the frame control should specify the command type.
 

Pat:  Not exactly.  There are 4 types of frames. See slide 2.  This is a command frame.  The command type applies only to a command frame.
 

Vern:  On slide 6 we show 2 available bits.  Can we use one bit as an extension bit?
 

Colin:  yes.
 

Pat:  The issue with that is backward compatibility.  An older version would not interpret the bit correctly.
 

Jay:  Could a change be added in 4B?
 

Pat:  No -- its too late.
 

Pat:  Let's study the security method and try to adapt it to ranging.
 

unknown:  In the MAC command is there anything in the configuration that allows a coordinator to approve or disapprove an association?
 

Pat:  yes.  Furthermore, there is room to append an explanation for a disapproval (e.g., we don't like you).
 

5.  Vern:  The original PAR had the assumption that the 4a radio would work with the standard 15.4 mac.  Recent presentations by Marilynn and others have identified some high performance ranging schemes that would require substantial changes to the MAC.  How would we handle this?
 

Pat:  Originally, the 15.4 MAC was intended to be simple and to fit in, say, 16k bytes.  The 15.3 or 802.11 MACs take 128k or 256k.  There is a limit to how much performance that can be obtained in the 802.15.4 MAC without adding too much complexity.  There are techniques to get some improvement, such as using the back-off feature.  We should look at what we  can do within the 15.4 MAC and focus on that.  
 

Vern:  How do we make that decision?
 

Pat:  First of all, lets look at 3 levels of ranging performance -- basic, moderate and high.  Let's look at what each ranging performance level requires.  Let's work on the basic one first, then work our way up.  At some point,the MAC will break and we will have to say that we can't do it.
 

unknown: What type of update rates are we looking at? Also, doesn't that depend on mobility?
 

Vern:  originally, we were talking about a mobility of 11 mph (16 ft/s, 5 m/s, forklift speed).  This is a difficult requirement.
 

Zafer:  This is also a chicken and egg problem.  If you don't do an initial range, you don't know if a device is moving.
 

Vern:  We could break the chicken-egg loop by allowing only high performance devices to move.
 

Pat:  Mobility would affect performance class.  The lowest class may be no mobility.
 

Zafer: I think connectivity would be an issue for high mobility.
 

Vern:  In a confined area (e.g, warehouse), connectivity is typically maintained.  
 

John:  I think the original intention for  the mobility spec was for communication, not ranging.
 

Vern: It still lends itself to classes of ranging service.
 

John:  I was trying to simplify the high performance problem by eliminating the ranging requirement.
 

Vern:  The issue is not communications as much as update rate.  
 

Pat:  The MAC issue remains -- the MAC is based on simplicity, not performance.
 

Vern:  YIhong -- how does your group feel about this issue.
 

Yihong:  We feel as if we can use a simpler algorithm when devices are mobile.  We could use a one-way technique, for example.
 

Pat:  good idea -- range to a single fixed node.
 

Vern:  More than that, range to fixed nodes with common timebase and let solver calculate the location.
 

Pat:  even better.
 

Vern:  The only drawback is the burden placed on the MAC for synchronization.
 

Yihong:  The system may not be able to recognize the difference between mobile nodes and non-mobile nodes.
 

Vern:  I would prefer to keep the synchronization requirement separate from signal and ranging traffic.  We may even put the synchronization function outside of the standard.
 

Pat:  This is similar to how security is done in 15.4.  It's not a bad thing in a standard as it allows for differentiation.
 

Vern:  This would hurt interoperability.  All infrastructure nodes would need to be purchased from a single vendor.
 

Pat:  good point.
 

Vern:  Back to the original PAR.  We are required to support ranging.  What support is required.
 

Pat:  It was ambiguous on purpose.
 

unknown:  Lets have 2 levels of performance based on mobility -- with and without.  We would then specify characteristics and see if either scenario is realizable.
 

Jay:  We need contributions on what scenarios should be studied.
 

Vern:  This brings us back to the main point.  It looks like in the next two months, we need to decide how to deal with the MAC issues.
 

Vern:  other issues to discuss this morning?
 

Pat:  Please send proposals to the reflector.
 

Vern:  Zafer will handle the next few meetings.  
 

Call ended at 9:58.
 

 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

 

 Ranging Editor's call on August 8, 2005.

The meeting opened at 9:05am EDT

Attendees:

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

Chair: Vern Brethour - Time Domain

Vice Chair: Zafer Sahinoglu - Mitsubishi Fred Martin - Motorola Jay Bain - Fearn Consulting Shahriar Emami - Freescale Andy F. Molisch - Mitsibushi Yihong Qi - NICT Camillo Gentile - NIST

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

1) Minutes  from the August 1st call approved by acclamation

2) Agenda:

- Presentation by Vern Doc# 491-r0

- Discussion on support for ranging modes

3) Agenda approved by acclamation

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

Vern presented 491r0, which emphasized applications and how location awareness is important for those. During the presentation comments were made.

- Andy: Why ranging should be done by chirping?

- Vern: I just meant jumping-up and shouting of a device.

- Zafer: Long airtime for a node means a long backoff for another. This would cause too much air occupation to do ranging with several nodes.

- Vern: Another way to deal with it is to lower the update rate to minutes. Underlying 15.4 MAC CSMA and GTS are limiting us. There are many ranging applications, but it look like only those with low update rate and low density can be supported.

- Fred: Your comments are on target. Tracking people or things is hard to do.

- Vern: Yihong what is your opinion. How important is mobility to you? 

My question is that if we did not support high mobility and high update rate, how your group would feel about it.

- Yihong: We can use TDOA to achieve 25cm accuracy. 4ms preamble would be fine.

- Camillo: What is the point of having cm level accuracy, if we could not update often? Anchor nodes should be distributed closely in infrastructure based networks. Is there any consideration of propagation of location information in a network? For instance, an RFD can get location by querying another RFd or FFD etc. It would make the network more scalable.

- Vern: cm level accuracy is important to us even if we low update and high mobility. In mode-2, we can focus on stadardizing target node behavior and leave the reference nodes out.

- Shariar: It is important for devices from different vendors to interoperate.

- Vern: Even for the reference nodes in mode 2?

- Shariar: I agree that interoperability of the target node is important

- Yihong: We have 3 preamble lengths right now. Can we also use data portion of ranging packets to do ranging with short preamble? - Vern: If you use data portion, TWR will have a problem.

- Jay: Data would be very short in ranging packets

- Yihong: A ranging packet should also include information such as node-ID etc.

- Vern: Channel sounding requires highly strutcured signal in the air. 

If you have structured modulation, we need to see it. You are making the problem harder.

- Yihong: I will prepare a document to explain a  modulation to support ranging.

The call adjourned

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
Meeting notes from the Ranging Conference Call on 15 August 05.  
Comments have been paraphrased in many cases.
 

MEETING ACCESS
The 4th ranging editor’s call after San Francisco will be on Monday August 15 at 1300 GMT.  {Our traditional time.}

The dial in number is: 1-641-297-5400.
The participant access code is 72643.  (“R-A-N-G-E”)
 

AGENDA

1.  approve minutes

2.  approve agenda
3.  Yihong Qi presents document 498R0
4.  Marilynn Green presents 499R0.
5.  Zafer Sahinoglu presents 497R1.
 

 

 

meeting called to order by Zafer at 9:05 EDT
 

ATTENDEES
Chair: Vern Brethour - Time Domain
Vice Chair: Zafer Sahinoglu - Mitsubishi 
Fred Martin – Motorola - acting secretary
Jay Bain - Fearn Consulting 
Shahriar Emami - 
Freescale Celestino Corral - Freescale 
Yihong Qi - NJIT 
Camillo Gentile - NIST 
Marilynn Green - Nokia 
Lars Menzer - Nanotron 
Pat Kinney - Kinney Consulting 
Michael Mc Laughlin - Decawave 
Rick Roberts - Harris 
Gidi Kaplan - Sandlinks 
Francois Chin - I2R 
Sam Kwok - I2R
 

MEETING NOTES
1. minutes (posted to reflector by Zafer on 11 August) approved by acclamation
 

2. agenda (listed above) approved by acclamation
 

3. Yihong Qi presents document 498R0
 

Michael: How are S1 and S2 multiplexed?
Yihong: The two are added.
Zafer: When you multiplex, there is a correlator property change.
How do you continue to do ranging?
Yihong: Similar to what we do in SOP situation. Multiplexing header information will introduce interference to ranging. But it is better than the SOP case since we may control the interference e.g. by choosing codes with good orthogonality.
Zafer: This accounts for a payload operating under SOP interference.
Yihong: yes.
Zafer: Will ranging benefit by using payload for ranging?
Yihong: Is this type 2?
Zafer: yes.
Yihong: I don't think type 2 will be better than type 1, but for some cases, such as high mobility, type 2 may have better ranging accuracy.
4. Marilynn Green presents 499R0.

Rick: Is this 3-way transfer technique such that it builds on the 2-way transfer technique? If we to put into the standard a 2-way
technique, could the 3-way be added at an upper layer and use the 2-way as a kernel?
Marilynn: It would be different.
Rick: So the 3-way would be written into the standard.
Marilynn: yes.
Zafer: How are turn around times reported.
Marilynn: In separate packets. See slide 4.
Yihong: Do you assume that all of the nodes are stationary?
Marilynn: yes.
Yihong: How do you decide the order the devices transmit in? 

Marilynn: Good question. There must be some stage where the devices decide their order of transmission before the 3WTT method occurs.
Francois: is the unequal error propagation among the nodes?
Marilynn: Maybe. Each device has its own accuracy.
 

5. Zafer presents 497R1.
 

Vern: On the rotated code, someone with a good radio could still decode by observing the clipping of the header.
Rick: You don't need a header.
Vern: How do you do the channel sounding.
Rick: If you know the packet is coming, you don't need the header.
Lars:  What if you need to send other info, such as drift?
Zafer: This can be done in the authentication packet or by other means.
Rick: Harris is in favor of the concept of a ranging packet. One of the strongest reasons is that having an explicit packet allows you to set up ranging in a secure manner.
Lars: You mentioned that high turnaround times will degrade ranging accuracy. For two way ranging, this is not the case. 

Zafer: I agree. If you know how to handle the impact of clock drift during a long turn around time, it may not degrade the ranging accuracy.
Lars: Question -- how many different IDs are possible on slide 19.
Zafer: This relates to the family size of the code. For the case of slide 19, its 6 x 31. (corrected to be 6 later on the reflector)
Yihong: On slide 19, you propose 2 packets. Will you please compare the 2 packets versus a one-packet implementation? 

Zafer: Ranging packets don't use a header or payload, so we can send two packets at different times.
Yihong: Do you need to send packets consecutively?
Zafer: To make the ranging secure and avoid higher layer involvement, yes.
Yihong: What is the consequence of combining 2 packets into one?
Zafer: It is equivalent to secure slow ranging, but let me think about that one. 

Francois: Do you have a figure for what sequence length and family size is needed.
Zafer: I will provide those numbers next week.
 

6.  Meeting adjourned at 10:05 AM EDT.
 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

Ranging Editor’s call: August 22, 2005 

9:09 AM EDT … Vern calls meeting to order.
ATTENDEES

Chair: Vern Brethour - Time Domain

Vice Chair: Zafer Sahinoglu - Mitsubishi 

Acting Secetary: Rick Roberts - Harris 

Jay Bain - Fearn Consulting

Arnaud Tonnerre -- Thales Communications 

Shahriar Emami - Freescale 

Celestino Corral - Freescale 

Lars Menzer – Nanotron

Rainer Hach -- Nanotron 

Yihong Qi - NICT 

Marilynn Green - Nokia

Pat Kinney - Kinney Consulting 

Michael Mc Laughlin - Decawave 

Gidi Kaplan - Sandlinks 

Sam Kwok - I2R

Kuor Shin Chang – Freescale 
There was no response to the e-mail request to submit agenda items, so we will take stock of where we are and figure out what needs to be done to go forth.

Any objections to 15 Aug minutes … no objections, approved.

Vern made call for any last minute presentations or agenda items … no response.

Vern’s major concern for Garden Grove is “what breaks the MAC” discussion.  It has a huge impact on ranging.  Also, security was brought up by Zafer and Marilynn has brought up protocol issues.  Both these are actually related to MAC issues.

Vern pointed out we need to start drafting text relatively soon if we are going to stay on schedule.  

Vern continued on with a summary of Zafer’s need for security because ranging offers potential for mapping of a home security system by intruders.  Vern was questioning was there actually a need for security against Zafer’s concerns.  Vern gave an example of Time Domain AOA techniques.  Rick commented that security seemed to eventually become an issue with any successful protocol. 

Vern said that he’d like to have a discussion on the “need” for security.  Discussion …

· Data security seems a given

· Ranging is more controversial, may not have the right set of people on the phone call to have this discussion.

Discussion on Marilynn’s presentation on “harvesting” … does this technique fit?  Vern commented that in some aspects yes, but how does this impact the MAC?  Marilynn agreed with Vern.  Rick commented that the N-way technique cuts across layers and it was not clear what was actually in the MAC.  Pat Kinney pointed out that having receivers “ON” is painful in 15.4 from a battery point and may or may not fit into the 15.4 protocol.  Shahriar commented that it was difficult to have mandatory passive listening.

Zafer had a comment on security with regards to imposter nodes.  He felt that these imposters could be harmful to your network.  Rick commented we want a “fail safe” mode that would bring the network “down” instead of let an imposter into the network doing something malicious.  Pat agreed that the most effective thing a malicious user can do to disrupt a network is to get into the targeted network.

Gidi commented … are these security modes within scope?  Are we driving the cost?  Pat, Rick and Zafer indicated that they are probably optional.

Yihong Qi … Question … difference between security for communications vs. security for ranging.  What is the difference?  Rick and Vern pointed out that data security can take place at a higher layer and ranging security is protecting a PHY waveform by security key PHY waveform data information.

Vern then redirected the discussion to what we need to do for the Garden Grove meeting.  What key contributions need to come forth?  He used 1-way ranging as an example.  Rick indicated that perhaps we need a champion for 1-way ranging.  Jay indicated he was glad Vern was willing to champion 1-way ranging.    

Vern indicated we need contributions before Garden Grove on MAC message sequencing.

Kuor Shin Chang indicated he wanted to move the call one hour later for folks in the Pacific Time Zone.  Vern indicated this is a problem for our Far East members.  He indicated that he wants to keep the call the way it is, with apologies to our Pacific Time Zone members.

Adjourned at 9:56 AM EDT.

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

 

  August 29, 2005 Ranging Editor’s call.

 

Dial-in number: 1-641-297-5400

Access code: 72643 (R-A-N-G-E)

 

Meeting start: August 29, 2005, 9:03 AM. (In Florida, where Tino took the minutes!)

Meeting end: August 29, 2005, 9:52 AM. (Also in Florida)

 

Participants:

 

Chair: Vern Brethour--Time Domain

Acting Secetary: Celestino Corral--Freescale

Pat Kinney--Kinney Consulting

Jay Bain--Fearn Consulting

Kuor-Hsin Chang--Freescale

Shahriar Emami--Freescale

Gidi Kaplan--Sandlinks

Fred Martin--Motorola Labs

Marilyn Green--Nokia

Pat Kinney--Kinney Consulting

Lars Menzer, Nanotron

Rainer Hach -- Nanotron 

Patricia Martinge – France Telecom

Yihong Qi—NICT

Sam Kwok - I2R

 

===============================================================

 

Agenda:

 

Roll call and opening comments (5 min)

Topic: Vern Brethour to present document 0505r0, "Elements to Support Secure Ranging"

Agenda flexible, other business supported.

 

===============================================================

 

Informational Documents:

 

505R0

504R0

 

=============================================================== 

Discussion:

 

(Note: Discussion items are paraphrased.)

 

1. Last meeting minutes approved.

 

2. Agenda approved by acclamation.

 

3. Elements to Support Secure Ranging

 

Vern presents document 505R0.

 

Shahriar: Is there any way to combine ACK with data initiation in process?

 

Vern: No if we are to conform to 15.4.

 

Jay: Is preamble length controlled?

 

Vern: Yes, but properties are handled at upper layers.  The actual preamble length that gets used on any particular transmission would not be part of the PHY standard (even though the available choices would likely be part of the PHY standard).  The specific choice for a particular transmission (made from the PHY supported available choices) would be something supported at upper layers.  The main concern here is not so much the time taken by the preambles, but rather the scheduling overhead.  Guaranteed time slot (GTS) will be needed for second message pair in slide 4.

 

Gidi: Is the preamble length critical for the initiation?

 

Vern: It is needed for the actual edge detection.

 

Lars: Will dithering be needed on data communication as well?

 

Vern: May be a don't care.  However, response time is part of encoding in message; it may be possible to break clear text portion of message and work against encoded portion in some fashion.

 

Lars: It may be possible to acquire range during data communication.

 

Vern: Is it then better to dither both range and data communications?

 

Lars: It may be appropriate to at least define minimum dither steps for both ranging and communication functions.

 

Vern: It may not hurt anything.  Lars, is this where you are headed in your own security proposal?

 

Lars: Yes, we can discuss this at any time.

 

Vern: Any objections to review Lars' presentation during this meeting?

 

Kuor-Hsin: Pertaining to Vern's presentation, how is message initialized?  How is the listener determined?

 

Vern: This happens at the upper layers.

 

Kuor-Hsin: How will receiver handle the message?

 

Vern: Receiver will know to work on a ranging packet.

 

Kuor-Hsin: How will receiver know?

 

Vern: This is not addressed here as it is an upper layer operation.

 

There is no objection from the group for Lars to present document 504R0.

 

4. Secure SDS-TWR Sequence

 

Lars presents document 504R0.

 

Vern: Referring to "responding message 1" in slide 16, is that different from a 15.4 ACK?

 

Lars: It is possible to use ACK here.

 

Vern: If it is, then our proposals are close.  Lars is making the case that a tightly controlled link time can be "decoded" by a passive listener and therefore range information determined although no ranging communication is active.  Is the group comfortable with specifying the dither granularity only?  Will other information be needed to be specified?

 

Pat: Random number generator (RNG) is needed by 15.4 for back-offs, etc.  Therefore, an explicit specification for RNG is not needed.  On the other hand, is the distribution of the RNG important?

 

Vern: Range/granularity is what is sought.

 

Lars: It may be necessary to specify distribution as it may be possible to perform averaging to extract needed information.

 

Vern: Quite a bit of averaging may be needed, so RNG distribution will not be critical.

 

Jay: Method for controlling responsibility (i.e., the dither amount) or some 15.4 built-in method must be assessed within the security context as discussed here.

 

Vern: This may be an issue in the next MAC teleconf. call.  It is apparent that material from Lars and Vern exhibit no conflict although they emphasize different items.  May not need to be discussed at MAC teleconference to keep meeting efficient, but it is an option.

 

Vern closes meeting.

 

===========================================

Celestino A. Corral

Freescale Semiconductor, Inc.

6100 Broken Sound Pkwy., N.W.

Suite 1

Boca Raton, FL  33487-2790

Office: (561) 544-4057

FAX: (561) 544-5250

Pager: (888) 446-6083

4466083@skytel.com
===========================================

 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

Note: the minutes from the August 29 meeting (above) were approved at a joint ranging/MAC call on Tuesday September 6, 2005.  There was no call on Monday September 5 since that turned out to be a holiday in the US (Labor Day).
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