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Agenda
-----------
1.      Classes of Service.
2.      One way ranging
3.      Signaling for ranging 
4.      Organization of simulation work.
 
 

Informal Resolutions
------------------------------
 

 

 

 

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

 

 

Formal Resolutions -- Final
---------------------------------------
document 221R1. -- final consideration postponed until the Australia meeting
 

 

Informational Documents
------------------------------------
document 234R0
 

 

 

Discussion (paraphrased)
-------------------------------------
1.  Notes of previous meeting accepted without correction.
 

2.   All future calls will be held at 9 AM US EDT on Mondays
The next call will be on Monday, May 9.  This will be the last call before the Cairns meeting.
 

 

 

3.  Non-coherent efforts.
Patricia:  No report today.  A conference call is scheduled for tomorrow at 9 AM US EDT.  The call announcement is in the same email as the document announcement.
 

Vern:  There seem to be 2 camps among non-coherent interests.  Large pulse and small pulse.  We need to have both approaches defined in Australia.
 

Francois:  We will work on this tomorrow.
 

4.  Call for additional agenda items.
Francois:  CM8 -- There is a problem with the matlab code.  Do we need to simulate to the CM8 model?
 

Chia-Chin:  The correct model parameters are in the Excel file -- not the Matlab code.
 

 

 

5.   Classes of Service.
Yihong:  review of correspondence sent to Vern on April 28.  Key points:
-- Not all classes of service are represented in Vern's proposal
-- The relationship between node speed and range timeframe
-- One-way error versus two-way error
 
Vern:  Given Yihong's correction, we can relax the ranging error from 15 cm to 25 cm.  This is reflected in updated document 221R1.
 
Vern:  Regarding classes of service, there are 3 variables in play, which would result in 8 classes to completely define all service cases.  The proposal for 3 classes is a way of reducing the number of classes to something reasonable.  We will leave this decision open for now but it must be addressed in Australia.
 
 
6.      One way ranging
 
Vern:  Discussion of document 234R0.
 
Joe:  For TDOA mode 1, do you define support as mandatory operation.
 
Vern:  No, support just means that the MAC must have all the hooks.
 
Zafer:  On slide 8 mode 1, does the SOI need to transmit?
 
Vern:  It is not necessary for the SOI to transmit to calculate range.
 
Zafer:  The network needs to multi-hop.
 
Vern:  Yes, but then the scalability of the system goes away.
 
Zafer:  In mode 2, reference nodes are synchronized.  On slide 14, you point out that this mode gives low cost tracked nodes.  It is not the tracked nodes but the reference nodes that benefit in this mode.
 
Vern:  The reference nodes are complex because of channel sounding and calculation capability.  The tracked nodes can be cheap in cost and power.
 
Yihong.  Question on slide 11.   The n dependency does not include overhead of interaction between reference nodes.
 
Vern:  True.  In some scenarios, other communications mechanisms (wires?) can manage some of this.  In other scenarios, overhead exists.  All overhead is neglected in this analysis.
 
Matt:  Time synchronization -- is there a protocol that can give us time sync for wireless nodes?
 
Vern:  Time domain has done this.
 
 

 
 
7.      Organization of simulation work.
 
Zafer -- comments summarized in email to the reflector on 2 May 05 -- pasted below
Part-1: Transmit signal waveforms
- Input parameters to the simulator:
a) Pulse repetition frequency
b) Chip sequence {a vector of zeros and 1s and/or -1s} 
c) Frame duration
d) Hopping sequence {all zeros if no hopping}
e) number of symbols
f) tx/rx separation {to find EbNo for AWGN addition}
g) Sampling frequency
h) bandwidth
Part-2: Channel model
- Input parameters to the simulator:
a) Channel model index
 

Part-3: Received Signal + Noise
- Input parameters to the simulators
a) EbNo
b) Channel realization
 

Part-4: Ranging Method
1) Energy detecting
a) Frame duration
b) energy window length
c) # of symbols
d) hopping sequence
2) Stored reference
a) Transmit waveform
b) Template shift interval
 

How to create TX waveforms -- no clear conclusion yet.
 

Regarding the TX waveform, at least 3 proposals expected (Vern, Zafer and KERI).
 

Ho-In:  We will present a proposal in Australia.
 

Ho-In:  Regarding multiple modes, do radios need to operate in all modes simultaneously?
 

Vern:  This is a MAC issue.  Or maybe an application issue.
 

Zafer:  My intention is to create a common simulation platform for all waveforms  for parts 1-3 described above.  We need signal waveforms to complete this task.  
 

Francois:  We also will have a proposal.
 

Francois:  Do we have a common definition on leading edge detection?
 

Vern:  This is a major issue in receiver design.  We may need to define a reference receiver for simulation purposes.
 

Francois:  So we will define a reference receiver soon?
 

Vern:  I didn't say we would but we may need to.
 

 

Vern:  We are out of  time.  Call next Monday.
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Agenda

-----------

 

The first thing we will do is receive the report and proposed schedule of work from the non-coherent energy detect ranging study group.

 
The next thing will be a second pass discussion of the supported classes of ranging service that 15.4a will support.

 
The next item is a review of the list of “BIG ISSUES” that confront us.  The Big Issues are supposed to be resolved by the time we leave Australia.  [At least Zafer and I hope to post proposed resolutions of the Big Issues to the reflector by the end of the meeting in Australia.]  People who are unwilling to take long airplane rides to Australia (like Adrian Jennings) will need to make a HUGE fuss if the posted resolutions are unacceptable, because Pat Kinney believes that decisions reached in Australia must stick.  [Obviously, if someone is so unhappy that they plan to rally 25.01% of the group to oppose whatever they are ruffled about, we are going to listen.]  This end of Australia deadline is required to hold Mr. Kinney’s larger 4a schedule.  The list below is a judgment call, but Zafer and I are saying that the Big Issues are:

 
•         Ranging symbol structure

•         Ranging header structure for each class of service.

•         Support (or not) for ranging by non-coherent receivers.

•         Support (or not) for Secure ranging

•         Support (or not) for one way ranging

 
The last 3 are unlikely to be fully worked out in Australia: If we decide to take them on, we’ll work details between Australia and San Francisco.  But we must decide in Australia if we are going to take them on or not.  On our call this Monday we are not going to decide anything about the internals of these issues: We will discuss whether or not this is the right list of issues.  Basically we’re saying that things not on this list fall into the category of little issues or detail work which will keep us busy going into San Francisco.  If we have neglected a necessary item on the Big Issue list, please post e-mail or join the call. 

 
The next thing will be a brief tutorial by Vern on what is meant by channel sounding, how we use that in ranging, and how channel sounding can be supported in the signaling sense.

 
The last thing will be a discussion of specific proposals for ranging symbols.  If you have a proposal for a ranging symbol, please be prepared to present it.

 

Informal Resolutions

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

Non-coherent study group to present one or more proposals in Australia.

 

 

 

Formal Resolutions -- First Reading

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

document 221R0.

 

 

Formal Resolutions -- Final

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

 

Informational Documents

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

document 222R0

document 223R0

 

 

Discussion (paraphrased)

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

1.  call scheduling

Vern:  Only one caller from Pacific time zone (Joe).  We will hold next call at 6 AM US PDT.  Vern will survey West Coast US participants to see if there is interest in participation at 7 AM US PDT.

 

2.  non coherent ranging study group

Patricia:  Discussions are now on TG4A reflector.  Two calls were held:  

The first call discussed energy detection versus energy collection.  The main difference between the two was found to be in the time integration:  Energy detector RX works on the pulse element, using 3 ns integration; energy collector RX requires longer integration time, about 50 ns.  For ranging, only the energy-detector RX is considered.

OOK modulation is proposed.  More discussion needed on this point to confirm the choice. 

Accuracy was discussed.  Needs to be quantified.  Accuracy versus range also needs to be quantified.

 

The second call was held last week by Francois Chin (Patricia not able to participate).   Preamble was discussed.  Ternary code sequence from Document 15-05-113 was proposed.  Further discussions expected on that point.  

 

As a  conclusion of first discussions within the "non-coherent RX for ranging" study group, ranging with non-coherent receivers is believed to be feasible with the same accuracy as coherent RX but in a reduced range.  Accuracy and range need to be quantified.  Issues remain with the preamble and with the confirmation of the modulation.

 

Vern:  3 weeks remain until Australia.  Can non-coherent ranging group solidify some proposal for discussion in Australia?  More than one proposal is OK.  We need proposals documented on slides so that we can discuss them as a group.

 

Patricia:  OK

 

3.  Classes of Ranging Service

 

Vern:  Presentation of document 221R0.

 

Chia-Chin:  How was fast ranging timeframe established?

 

Vern:  No hard science employed, but a short time is needed in a mobile environment

 

Vern:  This is submitted as a first reading to a formal resolution.

 

4.  Big issues for Australia

 

Vern:  Per input from Vern and Zafer, big issues are:

-- ranging symbol structure

-- ranging with non-coherent receivers?

-- header lengths

-- support for secure ranging?

-- support for one-way ranging?

 

Joe:  Is there any document that supports secure ranging?  I don't think it exists.

 

Vern:  I believe it is possible.

 

Joe:  request to take it offline.

 

Vern:  Requests presentations on big items before Australia to agree on common vocabulary and to define problems.  The goal is to agree on whether to pursue big items at Australia meeting.  Technical details left for July meeting.

 

Gidi:  Should crystal tolerance be on this list?

 

Vern:  I think that we can keep to schedule without resolving this in Australia.

 

Joe:  Everyone on call knows that crystal tolerance affects accuracy.  It is a big issue only in as much as some approaches are more sensitive than others to crystal tolerance.  Thus, it is a second tier decision.

 

Vern:  Are there other issues that must be decided in Australia? ... None heard.

 

 

5.  Signaling proposal

 

Vern:  Presentation of document 222R0.

 

Ranier:  Why is sounding right after the preamble and not in the data portion of the packet?

 

Vern:  It could be done this way.  Channel sounding section of the packet needs to have the same properties as the acquisition section.  By ordering the packet with the sounding before the data, it allows flexibility in receiver design.  Simple receivers can use acquisition plus sounding sections for acquisition.High-precision receivers  could use the pre-delimiter signaling for both acquisition and channel sounding.

 

Ranier:  A radio that does not do ranging could not do anything with the packet as described.

 

Vern:  Every receiver must be able to recognize the delimiter at the end of the preamble.

 

Ranier:  The channel sounding would be sent on all packets or only on specific packets?

 

Vern:  To be determined.  However, because of the flexibility, we may want to use the sounding portion in every packet.  If it turns out to be too burdensome, we can eliminate it in some packets.  For example, for fast service, we may want to eliminate it.  Note that in any case, we are only changing the length of the signalling section of the packet in  front of the delimiter.

 

Zafer:  Presentation of document 223R0.

 

Vern:  In earlier discussion, I talked about evaluating different classes of service.  I talked about evaluating without other piconets operating.  For discriminating among proposals, multi-piconet operation may be a differentiator.  The group needs to decide how to weigh this, given the difficulty in evaluating this.

 

Vern:  Regarding slide 9 and non-coherent ranging, Patricia proposes OOK.  Using the method of slide 9, the thresholding problem in OOK is eliminated.  This may work better than OOK.

 

Patricia:  I will discuss this with the non-coherent group.

 

Zafer:  Because you are willing to use small integration time on order of 4 ns, this will help.

 

Patricia:  Agrees that time hopping may be successfully used by non-coherent receivers.

 

Unknown:  We don't have full consensus on slide 9 right now.

 

Michael:  It looks like on slide 9 that the TH freedom is shorter than the s ymbol duration

 

Zafer:  That was intentional.  The TH freedom can be independent of the symbol duration.

 

6.  General

 

Fred:  Which presentations are to  be treated as proposals?

 

Vern:  221R0.  Others are informational.

 

Unknown:  Are other proposals welcome for making coherent and non-coherent work?

 

Vern:  Yes, but we need to settle this in Australia.
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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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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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