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TG4A Ranging Subcommittee -- Call Minutes -- 18 April 05 -- Rev 1

Meeting Start:  Monday, 18 April 2005, 9:05 AM US EDT.
Meeting End:  Monday, 18 April 2005, 9:58 AM US EDT.
 

Participants
------------------
X Chair:  Vern Brethour -- Time Domain
X Vice-Chair:  Zafer Sahinoglu -- Mitsubishi
   Jim Agniel -- Nova Engineering
X Jay Bain -- Fearn Consulting
   Mike Buehrer -- Virginia Tech
X Soo-Young Chang -- University of California, Sacramento
X Chia-Chin Chong -- Samsung
X  Joe Decuir -- MCCI
X Shahriar Emami -- Freescale
   Marilynn Green -- Nokia
X Rainer Hach -- Nanotron
X Robert Hall
   Patrick Houghton -- Aetherwire
   Gideon Kaplan -- Sand Links
X Pat Kinney -- Kinney Consulting
X Cheolhyo Lee -- ETRI (Electronics and Telecommmuncations Research Institute)
X Akira Maeki -- Hitachi
   Patricia Martigne -- France Telecom
X Fred Martin -- Motorola
X Michael Mc Laughlin -- decawave
X Andy Molisch -- Mitsubishi
X Yasuyuki Okuma -- YRP-UNL
X Phil Orlich -- Mitsubishi
   Yihong Qi -- NICT
X RIck Roberts -- Harris
  Arnaud Tonnerre -- Thales Communications
X Matt Wellborn -- Freescale
   Su-Khiong Yong -- Samsung
X Akida (??)
 

Agenda
-----------
 

On our Monday call we will search for consensus on some foundation issues:

 
- Crystal tolerance (parts per million error allowed in our time base) 

- Accuracy of a single range measurement.
- Ultimate range of the links that support ranging.

 
The goal for this call is to nail down some classes of service (precision ranging, super precision ranging, extra turbo ultra super precision ranging, whatever).  Marketing people will think up the names, but we said on our last call that we want to support multiple classes.  Following a variant of the “Florida rules” championed by Fred Martin, even if we do have 100 % consensus on the call, we will not accept the call group’s judgment as final until that judgment has had some arbitrary period (might be small, if we get rushed) of exposure on the reflector and people who are participating with us in a “reflector only” mode have had some opportunity to squawk if they object.  
We will also discuss the interoperability of the different classes and agree about what we want to happen when devices of different classes work together (if they are able to?) to make a range measurement.

 

 

Informal Resolutions
------------------------------
Vern -- will request that the non-coherent study group conduct email on the reflector.
Vern -- will create a document describing the 3-class ranging proposal.
All interested members -- are requested to charts or graphs for technical proposals for signaling and packet structure prior to the next call.
 

Formal Resolutions -- First Reading
----------------------------------------------------
 

 

Formal Resolutions -- Final
---------------------------------------
 

 

Discussion (paraphrased)
-------------------------------------
1.  Call  times
Vern:  Next call at 6 AM Pacific time on Monday, April 25.  There is little participation from US Pacific.  If we continue to have light participation from Pacific US, we may move  call to earlier time to make it easier on Asian callers.
 

2.  Non-coherent ranging
Vern:  Patricia has formed group.  Activities are conducted via a private email list held by Patricia.  Contact Patricia for entry.  A  call is scheduled for tomorrow.   Francois Chen is also active in this activity.
 

Rick:  Calls should be open.  RIck calls for Pat to address this issue.
 

Pat:  I would rather that they use the reflector.
 

Rick:  We can differentiate email on the reflector via the subject header.
 

Vern:  Will pass along Pat's comment to the  non-coherent group.
 

3.  Classes of Service 
 

Vern:  Proposes 3 classes of service:  high accuracy, fast and cost effective.  This will be easier to deal with than a matrix of requirements.
 

Joe:  Good idea.  This acknowledges that one size doesn't fit all.  Need to define terms.
 

Vern:  I have proposals for that:
High accuracy:  10 cm ranging at 50 m in 8 ms.  This would result in 1 meter positioning.  This would apply 90% of the time.  An easy interpretation would be 90% of the time across all channel models.  A tougher requirement would be 90% of the time across each channel model.
 

Andy:  Is this round-trip or one way?
 

Vern:  Round trip.
 

RIck:  What drives 8 ms?
 

Vern:  Defer answer until after definition of fast ranging.  The 8 ms limits number of nodes.
 

Vern:  Fast ranging:  10 cm at 20 m in 1 ms.   The 1 ms is to enable tracking of several hundred nodes as well as tolerate more motion in the nodes.  
 

Vern:  Cost effective ranging:  1 m at 20 m in undetermined time.
 

Su-Yong:  How to define accuracy?
 

Vern:  Probablistic approach -- achieves the target accuracy or better 90% of time.
 

Su-Yong:  We need to define the accuracy first.  How do we measure it?
 

Vern:  You can define accuracy by simulation by "looking inside" channel model to find first arriving energy.  
 

Fred:  Performance will be based on receiver performance.
 

Vern:  Numbers will not show up in standard.  It will help define formats and waveforms.  For example, a highly accurate reading will require a long sounding packet.
 

Unknown:  Have you run simulations on your proposed values?
 

Vern:  No.  These are starting points.  The purpose of the proposal is to stimulate discussion on what is possible and what is sufficient.
 

Unknown:  Is it useful to propose a target that is impossible to achieve?
 

Vern:  No. If we realize that a particular goal is impossible, we will back off.
 

Zafer:  In 8 ms, crystal tolerance will be an issue.
 

Vern:  Yes:
 

Matt:  We are talking about absolute levels of performance.  When we were a study group, did we look at other forms of communications?  Some of this should have been characterized in that phase.  Also, be aware of cost.
 

Vern:  I agree.  We don't, for example, want to specify sub ppm crystals.
 

Matt:  What about the  case where radios are frequency tracking?  This mitigates the crystal problem.  Idea --  If I take two radios quickly, and I know that the two radios are stationary, I can find frequency error by comparing ranging results from the two measurements.
 

Vern:  Yes -- This and other variants can be done.  However, this doubles the number of transactions for each ranging exercise.
 

Matt:  The larger point is that we have not defined all of these alternatives yet.  We should examine all of these alternatives before we lock into small ppm.
 

Joe Decuir:  The agenda started with crystals, but we are actually discussing the important topic of requirements.
 

Matt:  The goals should come from application requirements.
 

Vern:  My proposal came from experience, not from the apps proposals.  And cost hasn't been factored in yet.  It needs to be.
 

Vern:  Pat Kinney -- is 1 meter enough?
 

Pat:  Yes -- for many applications.  
 

Rick:  This has to do with the channel model.  Its not clear that cm accuracy is needed on the worst case model at the longest distance.  It could be that coarse estimate is sufficent for an initial read.
 

Fred:  The wall problem -- to determine on which side of a wall an object resides requires high accuracy.
 

Rick:  In a system role, there are a variety of apps and a variety of price points.  The high accuracy, high cost apps may not need a standard.
 

Matt:  One outcome of this exercise should be analysis to determine logical thresholds for high-performance, medium performance, etc.
 

Vern:  I agree.  The reason for the proposal is to get initial targets.  We can change them as we go.  
 

Vern:  Are we going for the right targets?
 

Matt: Yes.  We should find limits of our technology.
 

Vern:  If we get performance by using a lot of gates, that will get cheaper with time.  If we get performance by using expensive crystals, that will stay expensive.
 

Vern:  Let the minutes reflect that we will start with these initial targets and that we can relax targets as needed.
 

Zafer:  How often does the GDOP cause poor performance? This is a deployment issue, and by placing more nodes properly the blind spots can be eliminated, as an alternative to "cm accuracy ranging techniques".
 

Vern:  Depends on deployment.  
 

Rick:  Deployment  can be addressed in an industry consortium such as ZigBee.
 

Joe Decuir:  Do we limit ourselves to PHY or do we concern ourselves with other layers?
 

Rick:  We probably need to concern ourselves with upper layers at least somewhat.
 

Vern:  Pat has guided us to write an informative annex, but we cannot define upper layers or we will never finish.
 

Jay:  If we cannot write an informative annex, we have not defined the problem correctly.
 

Joe:  We cannot solve the whole stack, only provide good info.
 

Vern:  We also need to give good enough info to radio builders to allow them to achieve desired performance.  So two sets of informative documents are needed.
 

Jay:  Vern -- could you issue a small document describing the issues relating to each of the 3 classes.
 

Vern:  I will.
 

Vern:   On the high accuracy class, there is less tolerance for movement because of the long packet.
 

Vern:  In terms of MAC support, the classes of service will need more constraints.  For example, some classes may need more bandwidth than others (2 GHz vs 500 MHz).  We may need to go back to multiple dimensions.
 

Joe:
 

Vern:  Interoperability is a concern.  Different radios may use different means of achieving a goal.
 

Vern:  On next call, we need to define the signaling for the sounding packet.  This is needed both for our goals and for the PHY layer team.
 

Vern:  The discussion next week will be more technical.  We need to get slides, etc. out in advance of the call.  Anyone with thoughts on this please submit to the reflector.   
 

Jay:  We need more inputs in this area so that we have something in front of us on several topics.
 

Vern:  We also need to leave time at the top of the call for the initial report on the non-coherent ranging.
 

Ranier:  Last comment on crystal tolerance:  It impacts turn-around time and integration time.  Seems like turn-around time is the larger issue.
 

Vern:  Not necessarily.  For long sounding packets (8 ms), the integration time is significant.
 

Vern:  call for additional discussion.
 

Vern:  call adjourned until next week
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Participants
------------------
Chair:  Vern Brethour -- Time Domain
Patrick Houghton -- Aetherwire
Yihong Qi -- NICT
RIck Roberts -- Harris
Gideon Kaplan -- Sand Links
Marilynn Green -- Nokia
Chia-Chin Chong -- Samsung
Rainer Hach -- Nanotron
Jay Bain -- Ferne Consulting
Su-Khiong Yong -- Samsung
Zafer Sahinoglu -- Mitsubishi
Michael Mc Laughlin -- decawave
Pat Kinney -- Kinney Consulting
Jim Agniel -- Nova Engineering
Fred Martin -- Motorola
Shahriar Emami -- Freescale
Patricia Martigne -- France Telecom
Mike Buehrer -- VIrginia Tech
Arnaud Tonnerre -- Thales Communications
Akira Maeki -- Hitachi
Yasuyuki Okuma -- YRP-UNL
 

Agenda
-----------
(As proposed by Vern and Zafer in an email to the reflector on 7 April 2005)
1.  Discuss the anticipated scope of the group's work.
2.  A discussion of support for ranging by non-coherent receivers to include a decision on going forward with support for this capability.
3.  A discussion of the GDOP e-mail posted to the 4a reflector by Vern on Thursday, April 7.
 

Additional agenda points on the scope of the  groups work:
A.  Signaling decisions that are driven by ranging.
  a.  ranging support by non-coherent receivers.
  b.  Accuracy targets.
  c  The relationship of acquisition and channel sounding.
B.  The message sequences that the PHY will be required to support while ranging.
  a.  Turn around time issues.
  b.  Crystal Tolerances.
C.  Higher order algorithms that take us from a ranging PHY to a positioning system.
  a.  time synchronization?
  b.  Solver distribution
 

 

Informal Resolutions
------------------------------
1.  Patricia to act is interim coordinator for a study group on non-coherent ranging.  A schedule for the effort will be anounced in 2 weeks.
 

2.  Rick to submit a proposal to the reflector describing a multi-class ranging system.
 

 

Discussion (paraphrased)
-------------------------------------
1.  Opening comments 
 

Vern:  Purpose of this first call is organizational.  The main goal is to define the scope of the work.
 

Vern:   Meeting time under study by Michael M.  Please respond to the survey.  Future meetings will be tentatively scheduled at same time (8 AM US Central time) pending the results of the survey.
 

Vern:  Meeting day will remain on Monday unless participants object.  (No objections were stated on the call.)
 

Vern:    The reflector should be the primary communications medium for the the group -- not the weekly meetings.
 

-- Scope of Work:
 

 

 

2.  Ranging Support for Non-Coherent Receivers
 

Vern:  Champion needed to carry this work forward
 

Patricia:  Will accept the role of interim  coordinator of a non-coherent ranging study group.  Participation needed. Please contact her.  Will present a schedule for the effort in 2 weeks.
 

Patricia's email address:  patricia.martigne@francetelecom.com
 

 

3.  Ultimate Accuracy
 

Vern:  Because of GDOP, 1 meter ranging can result in positioning which is much worse than 1 meter.  We should strive for ranging precision better than 1 meter.
 

Rick:  Multiple classes of resolution should be considered. Positioning resolution afforded by 1 meter  ranging may be adequate for some applications.
 

Vern:  Ranging accuracy is related to a trade-off in air time and signal bandwidth.
 

Rick:  The fundamental issue is S/N.  This can be aided by minimizing channel loss, not just by manipulating bandwidth and airtime.
 

Vern:  Channel loss is generally not a variable that can be controlled.
 

Shahriar:  Three variables are important.  In addition to air time and signal bandwidth, signal range must be considered.
 

Rick:  Range is important to the ranging problem and should be included in simulations, but it is not a variable that is described by the standard.
 

Vern:  Requests that Rick submit a proposal to the reflector to begin a discussion thread.
 

Rick:  Agrees.
 

4.  Peak Voltage Issues
 

Vern:  0.5V peak voltage is the maximum achievable value for CMOS technology.
 

GIdeon:  Some other techniques allow you to double this value ("voltage doubler" ...).  This could be one of the means of performing ranging while keeping low complexity transceivers.
 

Patricia/Rick:  Antenna impedance is an important consideration in Peak Voltage.
 

Gideon:  Should we dedicate a phonecall to this issue?
 

Vern: This is primarily an issue for Philippe’s group. I brought it up here because we had a few minutes available.

 

5.  Crystal tolerance
 

Vern:  Should we specify a hard lower bound on crystal tolerance or trade it off against other specs.
 

Vern:  No consensus on this issue.  Will continue discussion on reflector.
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