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************************************************************************************** 
Ranging with Energy Detect Receivers:  Conference call June 28, 2005 

*************************************************************************************** 
        
The call began at 13:00 GMT 
        
Attending : 
        Chair: Patricia Martigne 
        Acting Secretary: Vern Brethour 
        
        Francois Chin   
        Zafer Sahinoglu 
        Pat Kinney 
        Michael McLaughlin  
 

Excused : 
        Gidi Kaplan 
        

The call began with the unanimous approval of the minutes from the June 21 conference call.

Patricia asked Zafer about the 32 ns search-back window that he reported on the ranging editor’s call of June 27  in his document 15-05-363rev1.  Zafer answered that the window size was indeed somewhat arbitrary but was selected after a statistics analysis of the CM1 channels showed that the leading edge was within 32 ns of the strongest path most of the time.  Vern added that the channel models are set up for longer links than we are probably talking about of ranging with energy detect receivers.  For example, if it turns out that we are putting in 3 meter links, a search-back window of 32 ns is longer than necessary.   Zafer also pointed out that the search-back length being that small required a very well performing acquisition threshold.  Zafer said that he was experimenting with adaptive acquisition thresholds and adaptive search-back window lengths.

Patricia offered Vern the chance to present 05-0370.  Vern declined the offer.  The reason was that 05-0370 makes the accusation that the simulation data presented by Zafer in the original 05-0363r0 was a 3 meter radio that gets 1 meter range errors.  Francois had challenged 0370 before it was presented.  He did this by way of posting 0363r2.  He had also e-mailed a modified version of the 0371 spreadsheet to Vern and Zafer that showed an analysis yielding a 10 meter link.  The difference between an analysis showing 10 meters and another showing 3 meters is too much to ignore.  Much of the discussion on the call after this point was looking into the sources of the difference.  The main source was the lower pulse rate that Zafer was assuming.  Vern objected to that pulse rate (8 MHz) because he was worried that a PRF that low was likely to lead to pulse amplitudes too large to support with CMOS devices.  That lead to another discussion about how much allowance should be provided for antenna losses and antenna feed network losses.  Vern confessed that he knew of UWB products from antiquity that lost half of their output energy in the antenna feed networks.  Michael and Francois both pointed out that the back-off required to satisfy the FCC spectral peaking needs will actually help this problem and Francois suggested that we consider both effects and hope they cancel each other out.  Vern misunderstood and started grumbling because thought he heard that Francois was feeling lucky and expected them to cancel out.  Post-call note from Vern: The misunderstanding was cleared up during the editing of the draft of these very minutes by François. 

Zafer agreed to re-simulate all “options” using both 8 and 16 pulses per microsecond.
 
Zafer raised the question of a common preamble for both coherent and non-coherent receivers. While Vern stated that for coherent RXs the main thing was that the pulses should be small enough, Francois answered that once the PRF is fixed based on the maximum peak-to-peak voltage then the system will have to meet it.
 
Patricia agreed to host the ranging call for the “big group” next July 5.  She will do it using the France Telecom conference service. 

The call ended at 14:00 GMT to allow the people on this call dial into Saied’s call. 
********************************************************************************

Ranging with Energy Detect Receivers:  Conference call June 21, 2005 

 The call began at 13:30 GMT 

 Attending : 

         Chair: Patricia Martigne 

         Acting Secretary: Vern Brethour 

         Francois Chin 

         Zafer Sahinoglu 

         Gideon Kaplan 

         Cheolhyo Lee 

         The call began with the unanimous approval of the minutes form both

 the June 1, as well as, the June 7 conference calls. 

         Gidi asked about the status of the "volley design document"  that

 had been passed between Boston and Singapore starting two weeks ago.  The

 answer from both Vern and Zafer was that the document passed on a 12 hour

 pace at first because questions about what was meant by this or that could

 be posted and resolved at a 12 hour pace just fine, but once the

 understanding was established beyond that level it was no longer possible to

 pass the document so quickly.  Only long and hard simulations would enable

 progress beyond the current state of the document. 

         Patricia had been asked by a mail from Vern about her thought on

 tracking and clocking in general for the non-coherent RXs. Patricia answered

 that non-coherent RXs had not the same constraints as the coherent RXs had.

 In particular the non-coherent case does not have to do any phase-tracking.

 In that sense Vern's approach described in document 15-05-336 is relevant

 for coherent RXs only but is not applicable to the non-coherent case. The

 latter only needs an envelop-tracking, using the "early-late" approach. Vern

 agreed that the phase-offset was a matter only for the coherent case. Then

 he warned the non-coherent team to be aware that the non-coherent RX would

 probably need a second radio that would search back the leading edge while

 1st radio would be maintained on the place where the strongest path was

 detected. According to Vern, this 2nd radio may add some complexity in the

 non-coherent RX. This aspect may need some further discussion. 

         All of the attendees of this call had also attended the larger

 Monday ranging call where Zafer presented 05-350r0.  The discussion

 referenced that document with Zafer asking about the management of noise

 with the non-coherent receiver. Francois explained that his proposed

 technique of averaging the DC noise (after square -law device) with Bipolar

 sequence may be a helpful thing. 

         Vern talked about slow sampling as a mechanism that set an error

 floor on range accuracy. 

         Francois asked Zafer why he generated channels with the matlab code

 instead of just using the 100 realizations.  Zafer answered that 100

 realizations were not enough to get good statistics on the search-back

 window.  Another reason was that the analysis was easier because with the

 matlab code the first arriving energy was always the first sample. 

         Francois asked about simulations of a coherent approach that didn't

 use a square law detector. 

         Francois asked about the blurring of the leading edge in option 1

 due to the receiver not "looking inside" of the compression sequence.  It

 was agreed by Vern and Zafer that this was an issue. 

         Zafer asked Francois and Patricia if they had started their

 simulations yet. The answers were no. 

         Francois had to drop off to join Saied's call. 

         Vern offered to propose a non-coherent "reference receiver" as a

 vehicle to talk about receiver architectural decisions that could establish

 noise floors on ranging measurements.  This was encouraged by the others. 

         The call ended at 14:30 GMT. 

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

 Ranging with Energy Detect Receivers:  Conference call June 7, 2005 

 Call began at 13:30 GMT 

 Attending : 

 Chair: Patricia Martigne 

 Acting Secretary: Vern Brethour 

 Francois Chin 

 Zafer Sahinoglu 

 Gideon Kaplan  

 Excused : 

 Arnaud Tonnerre 

 The call began with a review of action items.  Vern has failed to sent

 e-mail to Mr. Stein.  Patricia is not ready yet with her energy detect

 overview although she is circulating a review draft now on a limited basis. 

 Gidi Kaplan presented 0331r1. There was discussion following the

 presentation trying to decide how to characterize the receiver presented. 

 The speculation is that the receiver would work well, but it had much of the

 complexity of a coherent receiver on board.  Gidi agreed to set the proposal

 aside for a time while simpler energy detect receivers are studied. 

 After Gidi’s presentation, Francois and Zafer engaged each other in a very

 detailed discussion of their respective proposals.  This was the first time

 since Cairns that Francois and Zafer have had a chance to talk to each other

 directly.  They agreed to use a 24 hour alternating ownership of a common

 analysis over the reflector for the next several days. 

 Patricia said that she wanted to keep the calls on Tuesday, but that next

 week Tuesday was a problem and she would move the call to Wednesday. 

 The call ended at 14:15 GMT. 

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

 Ranging with Energy Detect Receivers:  Conference call June 1, 2005 

 Call began at 13:30 GMT 

 Attending : 

 Chair: Patricia Martigne 

 Acting Secretary: Vern Brethour 

 Ho-In Jeon 

 Dani Raphaeli  

 Excused : 

 Gidi Kaplan  

 The call began with a discussion of call times.  Patricia said that she

 would move her future calls (starting with the next one) to Tuesday. 

 The revised minutes of the previous call (e-mailed out by Patricia an hour

 before this call) were accepted by unanimous consent. 

 The first discussion topic for this week was a revisit of 0296 r0 which was

 first introduced to this group last week.  Vern stated that the document

 didn’t read to him as speaking to non-coherent ranging one way or another,

 but rather was more about the performance of any threshold detector looking

 for the leading edge of a waveform in multipath. Patricia didn’t see it that

 way, according to how the document was introduced by David Lepper in Cairns

 during Thursday's discussion on the feasibility of ranging for non-coherent

 receivers.  The primary author of that paper (Bart Stein) is not an IEEE 802

 participant. His e-mail address is in the paper. Vern volunteered to write

 Mr. Stein an e-mail and ask his opinion. 

 The next discussion topic was Patricia’s list of evaluation criterion from

 last week. Gidi had sent Patricia an e-mail commenting of the list but did

 not include the reflector. Dani gave Patricia permission to share Gidi’s

 e-mail widely. Patricia paraphrased Gidi’s comments as not disagreeing with

 Patricia’s list, but rather suggesting an order in which the items could be

 considered. Gidi was also interested in characterizing the difference in

 ranging performance between coherent and non-coherent receivers. 

 Patricia is working on the compilation of receiver configurations that have

 been proposed for non-coherent ranging. So far she is looking at 4

 documents:  I2R 231r3; Mitsubishi 269r1; France Telecom 0014; and Freescale

 0340 (for signaling suggestions).  Patricia said that she would have a first

 draft of this d ocument to present at the next call. Vern asked Dani to find

 the receiver architecture suggestion from Gidi and send it to Patricia for

 inclusion in her overview and Dani agreed. 

 The last item was a re-visit of document 0323, first presented last week

 (this was the spreadsheet calculating pulse repetition frequencies). Vern

 had previously expressed concern (in an e-mail to Patricia) that peak power

 for the waveform was being used as the average power of the pulse event

 during the whole on-time of the pulse event and that, in turn, was making

 the computation predict the need for an overly long quiet time between

 pulses.  Patricia was going to look at that again and Dani said he look at

 0323 as well. 

 Patricia called for additional business and there was none. 

 The call ended at 14:15 GMT. 

Ranging with Energy Detect Receivers:  Conference call May 27, 2005

Call began at 13:30 GMT 

Attending :
Chair : Patricia Martigne

Acting Secretary : Vern Brethour

Ho-In Jeon

Zafer Sahinoglu

Michael McLaughlin
Zander Lei 
 

Excused : 
Arnaud Tonnerre 

 

The call began with Ho-In expressing concern about 0319r0 slide 9.  0319 was posted by Vern as reference material for the minutes of TG4a in Cairns.  Slide 9 is the summary slide that captures what was decided in the May 18 AM1 session.  Ho-In said that he had not attended the AM1 session, but felt that he was very much on-the-record for not supporting a lot of complicated ranging protocols.  Ho-In was surprised to learn that such a complex set of target protocols had been adopted without simulation data to support the feasibility of the various approaches.  Vern assured Ho-In that the proposal had indeed been adopted as shown but even more: that TG4a has a well established pattern of the keeping all options on the table. 

Patricia affirmed that her memory was that the proposals on slide 9 had been adopted.

Ho-In asked if additional approaches would be considered.

Patricia, followed by Zafer, responded that any new proposal should be written down and presented.
Ho-In said his goal was to have LESS ranging protocols in play to simplify the work of the group.
Zafer responded that most of the extra burden for protocol support was actually in the MAC.
Patricia recommended that the group look at document 0296 r0. Patricia summarized the document: elaborated in the context of TG3a, it shows the feasibility of ranging with non-coherent RXs, with the conclusion that the results are overestimated but not dramatically; the non-coherent ranging is relevant for some applications. [Vern's note: This paper is by a student in New York (Bart Stein) who has been working with Dave Leeper.  The paper explores using the MBOA acquisition preamble as a channel sounding symbol for ranging.  This approach has also been proposed by Wisair in 05-0012r4.]

Patricia asked for comments on 0296r0 and got silence.  She asked the group to read the paper and wanted to have another comment opportunity on the next call.

Patricia presented 0323r0.  [Vern's note: 0323r0 needs the IEEE cover sheet to be more proper.  One quick way to get a cover sheet is to copy and edit the one from 0245r1.] 0323r0 is an excel sheet to start with an allowed voltage amplitude (the assumed CMOS limit in the spreadsheet is 2.5 volts peak to peak) and derive chip repetition frequencies and intervals.  Patricia asked for comments.  There was some question and answer with Zafer and Patricia that were not captured.  Patricia asked the group to audit the spreadsheet and advise her of any errors.

Patricia asked the group for their list of criterion to look for in the evaluation of non-coherent approaches.  There was silence.  

Patricia presented her list:

1)      Length of preamble needed for stated performance.

2)      Ranging accuracy

3)      Link distance at which the accuracy was achieved

4)      Which ranging protocol was used (Patricia expressed her expectation that it would be the 2-way protocol)

5)      Evaluation of the complexity of the receiver design.

a.       Projected power consumption

b.      Estimated gate count

c.       Discussion of clocking methods.

Vern stated that even though the coherent camp was not presenting reference receivers, what Patricia was asking for from the non-coherent group was a discussion of the receiver.  

Patricia volunteered to compile a list of non-coherent reference receiver approaches from the various TG4a presentations and proposals into one place to aid further discussion.

She asked that people with new ideas not yet revealed in the existing submissions to send them to her for inclusion in the overview.

Vern specifically challenged Michael McLaughlin to send his receiver ideas to Patricia for inclusion in her overview since Michael had not made a proposal to 4a but Vern had suspicion that Michael has been working on the problem.  Michael said that he's think about it.
Zafer pointed out that if there were any fair play or justice at all in this Task Group, the coherent camp would likewise come forward with a compilation of Reference Receivers. Zafer would like to hear from the coherent group on issues such as how they would exploit the correlator outputs to extract first path arrivals, how a threshold is set and cost implications of the proposed techniques (e.g., sampling rate etc). Therefore, it would be good to have a reference coherent receiver to practice some techniques. Vern agreed about the lack of fair play and justice, but refused to show a reference receiver beyond the sketch in the discussion accompanying the header length spreadsheet from before Cairns.
Zander Lei asked where to find that sketch of a reference receiver.  Vern failed to find the document number during the call, but promised that he would post it with the minutes.  [Vern's note: it's on slide 7 of 05-246r1]
Vern volunteered to type up some minutes for the call.

Patricia asked the attendees to send her an e-mail note so their name could be included in the minutes.

Patricia announced that the next call would be at 13:30 GMT on Wednesday June 1.

The call ended at 14:20 GMT.
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