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

Note: Minutes for the Ranging Editor’s conference calls immediately preceding this set are found in 05-0513r0 (under IEEE document control).

 =========================================================================
 
Ranging Editor’s telephone conference call: September 12, 2005

Attendees
 

Chair: Vern Brethour--Time Domain
Acting Secretary: Fred Martin -- Motorola

Jay Bain--Fearn Consulting
Michael McLaughlin--Decawave
Andy Molisch--Mitsubishi
Yihong Qi--NICT
Celestino Corral --Freescale

Shahriar Emami --Freescale
Rainier Hach -- Nanotron
Lars Metzner -- Nanotron 
Sam Kwok -- I2R
Dani Raphaeli -- Sandlinks

Rick Roberts - Harris 
Patricia Martigne -- France Telecom

Joe Decuir – MCCI

Arnaud Tonnerre -- Thales Communications
 

 

Meeting called to order 9:05 EDT
 

1.  Minutes:  No minutes to update.  Previous minutes (roughly San Francisco to Garden Grove) have been compiled by Vern in document 513R0.
 

2.  Agenda.  
-- A discussion on Figure of Merit.
-- Topics for Garden Grove.
Agenda Approved without comment.
 

3.  Vern presents document 514R0 on Figure of Merit for Ranging.
 

Joe:  In the high-rate UWB space, we did need to exchange information about different devices so that a solver could compute error bars.  In this case, we at least need to define a dimension on what is being delivered. 
 

Vern:  The requirement is probably relaxed.  Maybe only 2 or 3 bits.
 

Joe:  You are viewing this as a log-metric.
 

Vern:  Correct.  All that is needed is a metric to let us throw out the turkeys.
 

Andy:  One way is to do a noise characterization of the channel sounding.
 

Vern:  Another way is to derive a figure of merit of the ratio of the leading edge versus the features in front of it.  Most of the disturbance is not noise but multipath.  At Time Domain, we have tried several approaches.  No one method stands out.  Several methods have worked acceptably.
 

Andy:  We may need to just characterize each device by its ranging accuracy.  This would be a function of the algorithm used.
 

Vern:  Can you envision a way to crunch the PDF down to a few bits?
 

Andy:  This is difficult, because many algorithms give distributions that are non-Gaussian.
 

Vern:  Any responses to the idea that our lives get easier if we use homogeneous networks.
 

Rick:  What is a homogeneous network?
 

Vern:  All equipment from the same vendor.
 

Rick:  A standard is a minimum set of performance metrics.  
 

Fred:  A standard that requires homogeneous networks, it is not a standard.
 

Vern:  (unintelligible) – was an affirmative grunt.
 

Vern:  If noise is the issue, Time Domain has shown that the variance of noise at the samples aggregated about the leading edge is an indicator.  It does not address the multipath issue.
 

Rick:  Variance implies multiple soundings?
 

Vern:  Multiple samples -- not multiple soundings.
 

Rick:  It is the variance before you integrate?
 

Vern:  It is the variance as you integrate.  Its just more computation on the same data set.
 

Andy:  If we tie the standard to the variance, we tie to a single algorithm.  
 

Patricia:  Is your concept of figure of merit linked to non-detection of the leading edge?
 

Vern:  Its a judgment of the confidence with which the correct leading edge has been identified.  I try to avoid terms like detection and acquisition because it can be confused with communications concepts.
 

Patricia:  If it is just a matter of detection or non-detection, is this just signal processing?
 

Vern:  Soon, we will need to discuss what is transferred at the MAC/PHY boundary.  That's why I wanted to talk about it today.
 

Rainier:  I would think of a confidence interval.  This may allow us to indicate how much confidence we have and in which direction.
 

Vern: This requires a judgment.
 

Joe:  Adding judgment is difficult when trying to make simple devices.
 

Andy:  How does a remote device determine what algorithm to use?
 

Vern:  Does anyone think we are getting too complicated here?  

<long silence…. It sounded like some pin drop commercial>

Vern: Hearing no objection, it appears that we need to address this.
 

4.  Garden Grove
 

Vern:  Much work has been done since San Francisco.  We had several presentations on security for ranging.  The ranging group is the sub-group most interested in low duty cycle and managing airtime.  We also care about the CSMA issue that Phil Orlik's group is managing.  There is an issue with a low number of guaranteed timeslots in this standard.   Pat Kinney has asked that speaking slots be identified by Wednesday.
 

Meeting ended at 9:46 EDT.
 

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

Note: there was no conference call on September 19, as the IEEE was having a meeting in Garden Grove that day.


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

Meeting start: September 26, 2005, 9:03 AM.
Meeting end: September 26, 2005, 9:48 AM.
 

Participants:
 

Chair: Vern Brethour--Time Domain
Acting Secretary: Celestino Corral--Freescale
Jay Bain--Fearn Consulting
Marilyn Green--Nokia
Pat Kinney--Kinney Consulting
Patricia Martigne--France Telecom
Michael McLaughlin--Decawave
Andy Molisch--Mitsubishi
Dani Raphaeli
Rick Roberts--Harris
Zafer Sahinoglu--Mitsubishi
 

Agenda:
 

Roll call and opening comments (5 min)
Topic: Zafer Sahinoglu to present document 0595r0, "Ranging Highlights from Garden Grove"
Vern to review the presentation at Garden Grove on 3-way and N-way ranging by Marilyn Green
Agenda flexible, other business supported.
 

Informational Documents:
 

595R0
 
Discussion:
 

(Note: Discussion items are paraphrased.)
 

1. Meeting minutes from two weeks ago shall be sent out next week for approval along with current minutes.
 

2. Agenda approved by acclamation.
 

3. Ranging highlights from Garden Grove
 

Zafer presents document 595R0, which is essentially an executive summary of the ranging meetings held in Garden Grove.  Three main points highlighted:
· "Mode 2" infrastructure out of scope of the standard. 

· Agreed to hooks for "private" ranging functionality. 

· PAN coordinator to be involved in all ranging transactions.
Zafer: Do we want to perform ranging in this fashion (i.e., PAN coordinator involved)?
 

Vern: At this time there is no alternative on the table.
 

Zafer: Is the description of the ranging transactions given in the presentation accurate?
 

Vern: Yes.
 

Pat: Ranging from device to coordinator needs only the bottom two transactions in slide 3.
 

Zafer: We don't know how other coordinators work with the RFD.
 

Pat: A request for beacon is needed.  Beacon will state "I want to range with you."  Ranging transaction executed.  A parent-child relationship is needed at the first level, but all other parents don't need to know all the details.
 

Zafer: Then the interpretation given in Ivan Reede’s presentation from Garden Grove is wrong.
 

Pat: We need to go offline to discuss the details and get right number of transactions.
 

Vern: If all coordinators need to be awake and aware, then a lot of traffic may indeed be needed.
 

Pat: All coordinators are awake under 15.4.  In broadcast model, all other coordinators are aware; Zafer notes that only one coordinator hears the device, thus only one ranging transaction occurs.
 

Zafer resumes presentation, suggesting a new frame type may be necessary given there is a vulnerability during the ACK operation.
 

Marilyn: In slide 3, what's the significance of the last device in the green color?
 

Zafer: It's the PAN coordinator.
 

Marilyn: What are the other devices?
 

Zafer: Others are FFD's, but not coordinators.
 

Vern: On slide 8, "C" is trying to know where everyone is.  "B" has only caused extra traffic in the replay attack.
 

Zafer: "B" can track round-trip airtime.
 

Vern: No, not if the return time is dithered.  However, real issue is that there is no ACK for an ACK.  Undetected tampering with the ACK creates the vulnerability. ACK tampering is not a problem in regular 4/4b operation, because hostile tampering with the ACK can only trigger a retransmission.  In our case, because we perform ranging in the ACK, hostile tampering creates a new vulnerability. .  It is doubtful whether we can consider a secured ranging ACK. 
 

Andy: Use of scrambling in the ranging portion of ACK is an implicit ACK.
 

Vern: Zafer has spoken to selecting a larger code set and incrementing the code thereby providing an “implicit ACK” for the ACK.  What Andy/Zafer propose is a hook for constructing a secured ACK.  Two decisions are before us: 1) No ACK for ACK, live with vulnerability.  2) Take some steps to patch up the vulnerability.  How hard is this?  No decision needed today, except for some aspect of implementation complexity.
 

Pat: No good way of handling the vulnerability in item 2 in PHY.  Allocate to higher layer.
 

Zafer: Implementing sequence number is not feasible?
 

Pat: No.  Zigbee is using the upper layers.
 

Vern: Must keep track of sequence number for each node that has been communicated with.
 

Zafer: May need to keep track of all of them.
 

Vern: But if several nodes need to operate with this at the same time, we have an issue.
 

Zafer: We need to take a look at this.
 

Vern: No objections from the group to looking farther into this.
 

Pat: While not objecting, I'm inclined to believe this is tough.
 

Jay: On the last slide regarding modifying the structure.  If in PHY header we support an indicator for ranging, is that enough?  Goes to Lars' presentation where there was a means of differentiating between data and ranging packets.  This is something else to consider.
 

Zafer: You mean using a portion of a field in the PHY layer without separate field for MAC?
 

Jay: Yes.  Try this and simplify.
 

4. Vern provides overview of Marilyn's ranging proposals regarding 3-way and N-way generalization.  Two themes came out which had significant influence in the consideration of Marilyn's ranging proposals:
· Theme 1: Regulatory matters, specifically the very low duty cycle (LDC) considerations were of concern.  Patricia of France Telecom had originally proposed 10% total duty cycle/hour.  In draft European submission, this was reduced to 0.5%/hour, with 5%/sec.  This puts a real premium on traffic. 

· Theme 2: Difficulty of MAC handling lots of scheduled transactions.
Overall, the presentation "cut against the grain" of the aforementioned themes.  There were no hostile comments, but group was concerned about how to make it fit within the constraints.
 

Marilyn: Issue is below 6 GHz.  Above 6 GHz it may be possible to implement the schemes.
 

Vern: Agreed that in regulatory talks there was some "good news" in the sense that above 6 GHz there were few restrictions.  However, the group was not "receptive" due to implementation issues.  Furthermore, scheduling to support motion will require "quick" ranging operations.  Group unanimously decided not to support heavy scheduling.
 

Marilyn: Can you quantify "heavy" scheduling?
 

Vern: More than 7 GTS (guaranteed time slots) in superframe for a location solver set of measurements.  In Garden Grove, Vern and Jay presented a scheme calling for fine-grain structure within a GTS, but the whole group abandoned this approach.  Rick Roberts, who was among the dissenters, mentioned this required a lot more work at the MAC level.
 

Rick concurred with assessment.
 

Marilyn: I think we need to look at possible alternatives.
 

Vern: Another caution you need to consider is the need for a common notion of sequence and clocking.  Trying to live with low duty cycle will spread out the transactions in time so keeping track of common time stamp is more difficult.
 

Vern summarizes that it will become necessary to start putting details into a formal specification for Vancouver going forward.  Such activity may commence as soon as next week's conference call.
 

Vern closes meeting.  Next conference call: October 3, 2005.
 

  

=========================================================================
 Minutes for the Ranging Editor’s call for Monday October 3, 2005

 

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

Meeting start: October 3, 2005, 9:03 AM. EDT
Meeting end: October 3, 2005, 9:48 AM.  EDT
 

Participants:
 

Chair: Vern Brethour--Time Domain
Acting Secretary: Celestino Corral--Freescale
Jay Bain--Fearn Consulting
Shahriar Emami--Freescale
Pat Kinney--Kinney Consulting
Patricia Martigne--France Telecom
Michael Mc Laughlin--Decawave
Lars Menzer--Nanotron
Andy Molisch--Mitsubishi
Rick Roberts--Harris
Arnaud Tonnerre--Thales Commun.
Bin Zhen--NICT
 

Agenda:
 

Roll call and opening comments (5 min)
Topic: Two items.
· Decision on CCA/CSMA 

· Review Document 603r0, "4a Ranging Outline."
Agenda flexible, other business supported.
 

Informational Documents:
 

603R0
 

 

Discussion:
 

(Note: Discussion items are paraphrased.)
 

1. Meeting minutes for Sept. 12 teleconference were approved.  Meeting minutes for Sept. 26 with corrections from Patricia were approved.
 

2. Agenda approved by acclamation.
 

3. Discussion of CCA (Clear Channel Assessment)
 

Vern initiates discussion on CCA for UWB signals.
 

Vern: Considerable reflector traffic on this topic.  However, we can't wait for CCA decision as it is vital on all communications.  The emphasis of CSMA is supporting high density traffic.  We can make a quick decision and organizationally handle the issue on Jay's conference call Tuesday.
 

Jay: Fundamentals should actually be handled on ranging and PHY calls.
 

Vern: That puts you "downstream."
 

Rick: We need to provide Jay input as to yes/no decision on CSMA or ALOHA.
 

Vern: I'm proposing a "call for champions" for CCA.  If no one accepts, we then decide to give Jay input on ALOHA as we've acknowledged that CCA doesn't work for UWB.
 

Pat: It is possible to make it work.  Procedure is to start listening, back off the largest packet plus ACK.  If no activity, then initiate operation.
 

Vern: CCA, as considered in TG3a, consisted of detecting the other parties data.
 

Pat: In our case, just detecting the preamble drives the back-off.
 

Vern: I like that.  Champions are not needed.
 

Rick: Maybe new acronym needed?  Say, PSMA where P=preamble?
 

Pat: Note that there are two negatives with this: 1) It is wasteful of bandwidth.  2) It is wasteful of energy.  But collision sense mechanism will work.  This is also used with FSK.
 

Rick: Where is FSK used?
 

Pat: In 802.11.
 

Vern: If we're going to pick ALOHA, it's not much more bandwidth and power efficient than CSMA.
 

Pat: How about making ALOHA optional?  ALOHA gives opportunity for saving energy under light loading and should not be discounted.
 

Andy: Isn't ALOHA just CSMA under constant failing?
 

Pat: True.  ALOHA gives "channel clear" always.  Incorporating PSMA would require some changes to feature MAC timing.  On the other hand, 99% of the needed functionality is there.
 

Vern: Andy, can you repeat your statement?
 

Andy: ALOHA is CSMA with high falsing rate.
 

Pat: Can we consider supporting both?
 

Jay: It's not much extra energy to incorporate both.  Under light loading, the ALOHA advantage is there and should be supported.
 

Vern: I'm OK with this.  However, remember that Yihong Qi had a technique enabling better detectability with more structure, so issue is not off the table.  Yet, the modulation selected in Garden Grove had little structure in it to flatten the spectrum.
 

Jay: I think we were going to go with ALOHA approach.  I believe this is in the minutes from Garden Grove.
 

Pat: I believe we had a resolution in Cairns.  We can draft a resolution, argue for 2 meetings, and then decide.
 

Vern: We can draft the resolution now.  I move that we abandon attempts to detect data portion of packet.
 

Pat: I suggest the following: "It is agreed by the ranging group that two modes of CCA shall exist within the standard.  In the first mode, CCA always returns ‘idle’.  In the second mode, if no preamble is detected in the time period encompassing the largest packet plus an ACK operation, the CCA returns an ‘idle’."
 

Vern: Any objections?
 

Patricia: What is the process for objection?
 

Vern: We send out an e-mail of the resolution and give one week to respond.  For the moment, let's assume provisionally resolved.  Also, we need the modulation group's buy-in.
 

There were no objections from the group at this time.
 

4. Discussion of document 603r0, "4a Ranging Outline."
 

Vern reviews document 603r0.  Intent was to group items without excessive nesting.  At first level, establish placeholders for the different topics.  Group can review quickly and Vern will take comments.
 

Jay: There are quite a few things here.  It should be noted that the standard needs some verbiage to the effect that mobility is not supported.  Furthermore, the actual structure of the document should be defined in a separate conference call to build up the text.
 

Pat: I have it as an action item to have a conference call among all technical editors on this.
 

Vern: Question now is how to flesh out the document.  One way is to fix the outline and call for volunteers to pick sections and start writing.  Zafer and I considered just writing material in and then offer up the document for people to fix it.  Any comments?
 

Tino: Different topic.  In the outline is there any provision for private ranging?
 

Vern: No.  We'll probably need a section that is two-level deep.
 

Jay: We agreed to the mandatory portion of the private ranging in Garden Grove.  Need to put the hooks in.
 

Vern: You mean about securing the preamble?
 

Jay: Yes.  Also the service primitives.
 

Shahriar: How about some verbiage that clarifies no specific infrastructure is supported?
 

Vern: Maybe this should reside in the informative annex.  At least we can provide hints there.
 

Jay: Let other people look at the document and get input from them.
 

Vern: R1 is in progress and will be distributed as soon as these comments are incorporated.
 

Shahriar and Tino volunteered to provide inputs on specific sections.  While Jay pointed out to the possibility of duplication with other efforts, Vern accepted this as a merging operation.
 

Pat reiterated an editors' conference call will be scheduled for this week.  Also clarified comments on CCA that as considered here adds more granularity but is quite acceptable.
 

Vern closes meeting.  Next conference call: October 10, 2005.
 

=========================================================================
Minutes for the Ranging Editor’s call for Monday October 10, 2005

 

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

Meeting start: October 10, 2005, 9:05 AM. EDT
Meeting end: October 10, 2005, 9:20 AM.  EDT
 

Participants:
 

Chair & Acting Secretary: Vern Brethour --Time Domain
Jay Bain --Fearn Consulting
Shahriar Emami --Freescale
Michael Mc Laughlin --Decawave
Lars Menzer --Nanotron 
Rainer Hach --Nanotron
Andy Molisch --Mitsubishi
Rick Roberts --Harris
 

*************

Agenda:
 

Roll call and opening comments (5 min)
Topics for this call: Three items.
· The paragraph numbering of our ranging outline 

· Further discussion pending on CCA/CSMA 

· Recognizing the work done between versions 603r0 and 603r1. 
Agenda flexible, other business supported.
********** 

Informational Documents:
 

603R1

********** 

Discussion:
 

(Note: Discussion items are paraphrased.)
 

1. Our call attendance is very light given that we are in conflict with several holidays around the world.  We will not approve the minutes from the October 3 meeting today and will defer that till next week.
 

2. Agenda approved by acclamation.
 

3. Discussion of paragraph numbering.
 

Vern initiated the discussion by saying that we will use the existing paragraph numbers in “603” for a while, even though they are ultimately not correct.  We recognize that Jay Bain’s paragraph numbers that he derived from 802.15.4b are more correct and we will merge into that numbering scheme before we’re done.

Jay Bain spoke up to encourage a sooner rather than later strategy for converting to his paragraph numbering.    He got no argument from Vern.

4. The discussion of CCA/CSMA.

It’s a holiday in Japan, so our friends from NICT were not on the call.  However, Bin Zhen sent Vern an e-mail with a preview of his study of network performance running without the benefit of CSMA.  Bin’s results are showing low supported traffic density without CSMA and he is concerned that the performance might be so bad that it suggests that UWB could be the wrong technology.
Vern said that Bin would be ready to disuses this next week, but that in the mean time it was an important perspective for all of us to be thinking about.

Rick Roberts responded to the notion that UWB might not be the right technology by saying that in Harris’ view 15.4a was all about ranging/positioning and that communications was a side-show.  Rick wanted to keep the focus on ranging and worry less about communications.  Viewing the problem from that perspective, Rick feels that UWB is the right technology for 15.4a.

5. The discussion of  603r1:

Vern states that the r1 version of 603 is on the IEEE document server and includes merged work by Shahriar and Arnaud.  Vern said that he had e-mail from Patricia saying that further contributions on the non-coherent ranging sections were in progress and would be ready by next week.  There was little interest in reading the document to each other over the phone, so Vern encouraged everyone to continue to fill out the framework and send the results back to Vern for a merge.

6. Management of Monday holidays.

Andy suggested that some advance recognition of Monday holidays would be better that just crashing into them without forethought.  No one had any argument with that!
Vern closes meeting at 9:20AM Eastern.  The next conference call will be Monday, October 17, 2005.
 

 

=========================================================================
Minutes Ranging Conference call – 17 –Oct-2005

Roll Call: 

Chair: Vern Brethour --Time Domain
Michael Mc Laughlin, Acting Secretary --Decawave
Zafer Sahinoglu -- Mitsubishi
Camillo Gentile -- NIST

Arnaud Tonnerre--Thales

Yihong Qi -- NiCT
Shahriar Emami -- Freescale
Pat Kinney -- Kinney Consulting
Bin Zheng -- NiCT

Fred Martin. -- Motorola

Jay Bain -- Fearn Consulting
Lars Menzer -- Nanotron 

Both minutes for Meetings of Oct-3 and Oct 10 were approved.

The following Agenda was approved:

· Have a brief discussion of what to do about future holidays

· Presentation of 0619-R0

Holidays: It was proposed that there would be no call on 26th-December nor on the Monday of the Vancouver meeting but that there would be ranging calls for all other Mondays this year. This was agreed by the group.

Presentation of 619r0  entitled “To enable carrier sense of UWB packet” by Bin Zhen of NiCT. This presentation  proposes continuing to send preamble during data phase of a packet, i.e, sending a composite signal of data + preamble after the preamble. This would allow CCA during the data packet. (See 802.15 document server for full presentation

Pat Kinney asked how would the curves on page 7 be affected if frame acknowledgements were included in the performance results? 

Pat also remarked that although he agrees that this is a form of DAA, it is only Detection of 802.15.4a and the regulators are not worried so much about that. They want us to detect and avoid other systems, especially WiMax.

Michael asked the following question (Which was rephrased much more eloquently by Vern): Why is the performance of this proposal so much better when there is only 20% more opportunity to detect the carrier, i.e. the preamble is 1 ms, the data is only 0.25ms, so how can there be such a dramatic improvement in performance by being able to also detect this extra 0.25 ms?

Bin agrees that the dramatic improvement in the green curve is only approached and only an expected theoretical result, and that the true performance is somewhere between green and red.

Vern suspects that the real performance is actually close to the red curve.

Vern points out that time is short and this proposal costs data mode performance and affects the modulation decisions. Vern asks can real results be presented by 24th October? (Next week). Bin agrees to try but says that it may not be possible in so short a time.

Vern closes meeting at 2:38 PM Irish Standard Time.  The next conference call will be Monday, October 24, 2005.
 

=========================================================================
Minutes Ranging Conference call – 24 –Oct-2005

Roll Call: 

Chair: Vern Brethour --Time Domain
Michael Mc Laughlin, Acting Secretary --Decawave
Zafer Sahinoglu - Mitsubishi
Camillo Gengile - NIST

Arnaud Tonnerre--Thales

Yihong Qi - NiCT
Jay Bain - Fearn Consulting
Andy Molish - Mitsubishi

Patricia Martigne - FranceTelecom

Rainier Hach -- Nanotron

Gideon Kaplan -- SandLinks

*************

Minutes for Meeting of Oct-17 were approved.

The following Agenda was approved:

· Presentation of 0625-R1

· Presentation of 0624-R0

0625 R1 was presented by Yihong. It is entitled Numerical results on the new ranging packet structure. This proposes sending a lower power preamble superimposed on the data to allow CSMA during data and to improve ranging accuracy.

Vern: Do we know what the quasi orthogonal codes used during data are?

Yihong: I use Walsh code with length 8.

Vern: Is regular Preamble amplitude equal to data preamble amplitude?

Yihong: The amplitude is lower in data part. About 7—15dB reduction is examined in the numerical examples. 

Zafer: Is the ranging signal only sent during silence periods in data?

Yihong: Both are sent together

Zafer: Non-coherent squaring device will have problems with interference.

Yihong: Interference will be low, much better than some SOP case, where interference may come from preamble of regular pulse energy. 

Vern: Need to have a timescale on slide 8 to know granularity of multiplexing.

Yihong agrees to supply one.

Vern: Agrees that if you only used 4 to 16 preambles to do ranging, it would help to have the lower power data mode ones but says that with hundreds of preambles, the data mode preamble isn’t going to help much.

0624R0 was presented by Vern. This asks how many bits we need to send for a time difference / range? We need at least 19 bits. Should we pad it out to 24 and make the other bits reserved?

Gideon pointed out that 10ps is 3mm not 3 cm.

Vern asked for guidance on the figure of merit but got no feedback.

The call ended at 14:56 Irish Standard Time.

=========================================================================
Minutes Ranging Conference call – 31 –Oct-2005

 

Meeting start: October 31, 2005, 9:08 AM.
Meeting end: October 31, 2005, 9:51 AM.
 

Roll Call: 

 

Chair: Vern Brethour--Time Domain
Acting Secretary: Celestino Corral--Freescale
Jay Bain--Fearn Consulting
Camille Gentile -- NIST
Pat Kinney--Kinney Consulting
Jim Marshall--MITRE
Michael Mc Laughlin--Decawave
Lars Menzer--Nanotron
Andy Molisch--Mitsubishi
Zafer Sahinoglu--Mitsubishi

Arnaud Tonnerre--Thales Commun.
 

*******************
 

Agenda:
 

Roll call and opening comments (5 min)
Topic: One item.
· Review Document 627r0, "Enhancement to support private ranging."
Agenda flexible, other business supported.
 

********************
 

Informational Documents:
 

627R0
 

*********************
 

Discussion:
 

(Note: Discussion items are paraphrased.)
 

1. Meeting minutes for Oct. 24 (rev. 1) were approved.
 

2. Agenda approved by acclamation.
Vern notes that Yihong Qi is still working on approach for carrier sense; simulations and other considerations are in progress.  Hence, only single item agenda was considered and approved.

 

3. Discussion of private ranging.
 

Arnaud presents document 627r0.
 

Vern: Slide 9 talks to eavesdropper knowing internal turnaround time.  Vern is "left cold" about this topic.  Implementation for high precision message initiation will require a sophisticated control architecture.  Spec should not contain material in reference to this; Vern had planned to break up the start time but not as a deliberate activity of the PHY.
 

Vern: In slide 10, the use of a fine-grain minislot was proposed originally to address support for motion.  Group in Garden Grove unanimously rejected the use of GTS in this fashion within the standard.
 

Pat: Use of GTS has significant impact throughout the network, including mesh usage and battery life.  Use of the GTS is also beyond the scope of the standard.
 

Arnaud: We attempted only to describe an idea for the usage of GTS in the ranging context.
 

Pat: This is fine, but it needs to be done outside of the standard.  GTS usage is actually determined in higher layers, so option exists, but not within the standard.
 

Vern: On slide 16 we describe the topic of changing the waveform.  The problem is that we don't have a provision of an ACK for an ACK.  Since we can't secure the ACK, and the messaging info is in the ACK, spoofing the ACK is possible.  Group had accepted this as a risk.
 

Zafer: Still working on simulations dealing with this.  Issue is still on the table.
 

Andy: This is actually a means of addressing lack of ACK for ACK.
 

Vern: So the technique on slide 16 is still being considered?
 

Jay: I think we agreed to put hooks in so that the mechanism can be incorporated in the standard.
 

Zafer: This was agreed to in the last face-to-face meeting.
 

Vern: In slide 20, the use of frequency agility to get away from jammers is a time-honored technique.  However, this mechanism must become part of the standard.  If the denial of service (DOS) attack is malicious, the jammer will know where to go to continue its jamming operation as it is part of the standard.
 

Pat: Jamming is easy to do.
 

Jay: The other issue is that we may not be able to implement dymanic frequency selection (DFS); it doesn't fit the concept of the 4 standard.
 

Vern: If we have a non-malicious jammer, then all units must know where to jump to.  At a minimum, we need normative text to capture the process.  However, this is not effective against a malicious attack.
 

Pat: DOS attack was considered in the 4 standard.  Problem with proposed approach is that it will create orphans.  When sleeping units awake, they can't find the coordinator.  Activity rises as the coordinator must now be found and re-association process activated.
 

Arnaud: Perhaps when coordinator sees interference, it disassociates all devices and have them find new controller in different band.
 

Pat: Still a major problem because the association process starts all over.  The mesh is broken and we are intentionally creating orphans.  This results in very high overhead.
 

Vern: On slide 32, it should be noted that we don't have many frequency bands to work with.
 

Pat: One more point.  What may work with one node may not work for another.  Consider that a coordinator has an associated network in one band; this association may be due to favorable frequency characteristics.  When the band is changed, the attachment to the coordinator may be compromised.
 

Arnaud acknowledges these to be good points.
 

Vern: Vancouver is two weeks away.  If there is something that any contributor wants to promote, please provide Vern with the actual text; slides are no longer sufficient.  Also, please submit before the Vancouver meeting.
 

Vern closes meeting.  Next conference call: November 7, 2005.  Vern proposes to keep the hours the same: 1400 GMT, and apologizes to participants in Pacific rim for no simple solution to time adjustment.
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