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MONDAY, 15 SEPTEMBER 2003
Session 1  

The task group (TG) chairman, Bob Heile, called the session to order at 10:37 a.m.

Carl Stevenson, liaison to the FCC, presented a review of procedures for making contacts with the FCC regarding proposed wireless systems.  In part this presentation was in response to an email message from the Office of Engineering and Technology (OET) about the several contacts made recently about the proposals before TG3a.  Carl stressed the need for discretion in speaking to the press about developments in the TG.

In response to his call for technical contributions, six attendees requested time on the agenda.  In the draft agenda, these presentations were slotted for later in the week.  A motion to approve the agenda was made and seconded (Ellis, Batra, respectively).

A motion to amend the agenda, by allowing four hours for the technical contributions prior to the response to the NO votes on the first confirmation vote, was made and seconded (Welborn, Gifford, respectively).  The question was called by a vote of 49 for, 23 against, and 2 abstaining.  The motion to amend failed by a vote 37 for, 45 against, and 1 abstaining.

A motion to call the question (the motion to approve the agenda) failed by a vote of 44 for, 29 against, and 3 abstaining.

A motion to amend the agenda, by allowing four hours for the technical contributions after the response to the NO votes and prior to the response to the NO votes on the first confirmation vote, was made and seconded (Welborn, McCorkle, respectively).  It was objected that this ordering violates step 8 of the downselection procedures.  The chair ruled on that basis, that the motion to amend is out of order.  A motion to call the question failed by a vote of 46 for, 23 against, and 2 abstaining.

A motion was made to insert a recess in the agenda now in order to allow, moving the second confirmation vote to 1:00 p.m. on Tuesday.  The amendment was approved by a vote of 77 for, 1 against, and 1 abstaining.

A motion to call the question failed by a vote of 49 for 26 against, and 1 abstaining.

A motion was made and seconded to schedule the contribution presentations to the time immediately following the confirmation vote (Welborn, Gifford, respectively).  This amendment to the agenda was approved by a vote of 60 for, 2 against, and 12 abstaining.

The amended agenda was approved by a vote of 84 for, 1 against, and 1 abstaining.

The session recessed at 11:37 a.m.

Session 2  

The task group (TG) chairman, Bob Heile, called the session to order at 1:08 p.m.

The minutes of the TG’s May meeting in Dallas (document 03/238r5) were approved by unanimous consent.

Roberto Aiello began the presentation (document 03/343r1) offered by the multiband OFDM (MOFDM) proposers as a response to the No votes in the first confirmation vote taken at the July meeting in San Francisco.  The presentation addressed various issues raised by the NO voters in turn, with a Q & A period following each section.

Anuj Batra summarized the MOFDM proposal as presented originally in documents 03/267r5 and 03/268.  Five minutes were given to questions.  Questions were related to the following topics:

· The optional nature of Mode 2, which utilizes seven bands.

· The method for ensuring that the IFFT outputs are real-valued.

· The extent of measurements on which the proposal performance is based.

Anand Dabak addressed the issues surrounding the FCC compliance of the MOFDM proposal.  He reported that representatives of the MOFDM proposers met with representatives of the FCC OET, after which the previously mentioned email was issued by Julius Knapp of the FCC, in which it is stated that the FCC believes that it is inappropriate for it to make any statements for particular signals until the IEEE has selected a waveform; however, it is implied that the selected waveform will be considered in compliance if its interference levels are within the limits already anticipated by the FCC rules.  The MOFDM proposal team conducted analyses and measurements that indicate that the proposed system does not cause any more interference than already anticipated by FCC rules.  An example comparison was given of MODFM, DSSS, and impulse radio interference for fixed satellite services (FSS) under a particular scenario in which these three waveforms had the same average power; the results indicated that the interference presented by the MOFDM waveform to the FSS is consistently less than that offered by an impulse radio and only slightly larger than white noise, representing a DSSS system.  Questions included the following topics:

· Applicability of the chosen scenario to the most critical aspects of FSS.

· Suitability of the chosen victim receiver models and the pulse rate of the chosen impulse radio model.

· The reasonableness of the FCC rules in terms of actual interference, and the likelihood that the FCC will respond to the selection of MOFDM with a clarification to the rules that will necessitate a revision of the proposal.

· Whether the FCC is asking the IEEE to evaluate hopped systems relative to the FCC rules, and if so, whether this evaluation would necessarily precede adoption of a proposal.

Robert Sutton reported on FCC compliance testing by TDK R & D Corporation of representative UWB devices emitting waveforms resembling the proposed MOFDM waveform.  The testing was against Part 15, section (f), relative to UWB rules.  Questions included the following topics:

· Calibration of the test results.

· Whether another paragraph of the Part 15 rules (15.5.21) relative to UWB gated signal emissions has been considered sufficiently, or whether the rules themselves consider gating as fast as that employed by the proposed MOFDM signal.

· Whether 15.2 out of band measurements were taken.

Jim Baker discussed time to market (TTM) issues, in particular claims that DSSS UWB technology already exists.  He argued that the TTM involves development of the complete product, not only a PHY.  Also, after a basic design is adopted, there will be many modifications to satisfy the interests of the various potential manufacturers represented in the TG.  He stated that adopting a dual DSSS/MOFDM standard would not be acceptable to potential customers and industrial associations

The session recessed at a 2:56 p.m.

Session 3  

Chairman Bob Heile called the session to order at 3:30 p.m.  The presentation of the response to the NO votes continued.

Questions related to TTM included the following topics:

· Will a zero-royalty IP status be available for this project?

· What is a realistic projection of TTM for the MOFDM complete product?

· What was the experience of 802.11 in offering multiple PHYs?

· What would be the impact of non-US regulatory bodies on the TTM?

· How does the time to develop the standard itself impact the TTM?

Roberto addressed the issue of IEEE patent policy.  Questions related to patent policy included the following topics:

· Will royalties need to be paid to non-MOFDM proposer companies that relate to OFDM?  (e.g. Wi-LAN, Inc., which has notified the TG that it intends to submit a letter of assurance).

The intentions of the participating companies are various, but all (including Roberto’s company) have or will submit “reasonable and nondiscriminatory” (RAND) letters.  For legal reasons, RAND-Z (RAND with zero royal​ties) terms may not be offered by all participating companies, but despite this their intention will be not charge royalties.

Gadi Shor presented simultaneously operating piconet (SOP) performance enhancements that have been developed by the MOFDM team since the July meeting, pertaining to operations involving up to three interfering piconets.  The basic approach was described as using time spreading instead of conjugate symmetric spreading.  That is, the information, instead of being duplicated in frequency for a single hop, will be duplicated in time, making the system more robust to collisions.  The metric for piconet interference—the ratio of the tolerable distance to an interfering transmitter to the distance to the desired transmitter—has been reduced significantly.  Also, certain MAC layer techniques can be used to enhance piconet isolation for a MOFDM PHY, especially for scenarios involving piconets are very closely located.  Questions related to SOP enhancements included the following topics:

· Will the new techniques enable simultaneous operation of up to 8 piconets, as requested by the CE companies at the July meeting?

· How do the different MOFDM modes affect the link budget?

· How will the proposed non-PHY SOP enhancement techniques affect the data rates?

Charles Razzel discussed complexity, power consumption, and scaling issues.  He stated that the FFT-based MOFDM technique is more efficient and less complex than rake processing in terms of capturing signal energy, and can be implemented using current CMOS processes.  Certain scaling efficiencies can be realized by trading off excess link margin for simplified processing, such as a lower resolution ADC.  Questions related to scalability and complexity included the following topics:

· How does the number of filter taps for FIR convolution change for the novel filtering approaches in the DSSS proposal?

· How does the frequency domain spreading implemented by the MOFDM proposal affect the fading statistics of the received signal?

· Do the estimates of complexity for rake processing include equalizers?

The session recessed at 5:27 p.m.

TUESDAY, 16 SEPTEMBER 2003
Session 4 

Chairman Bob Heile called the session to order at 8:11 a.m.  The response of the MOFDM proposers to the NO votes continued.

Vern Brethour discussed the issue of clear channel assessment (CCA) capabilities of the proposed MOFDM system.  He noted that CCA is required in contention-based MACs to avoid collisions, and is used in the contention access period of the 802.15.3 MAC.  Also, he noted that CCA can be performed at various stages of reception of a packet, and it is possible to read data in the packet to predict the duration of the packet in order to employ a virtual carrier sense technique.  CCA based purely on energy detection is liable to false alarms because it cannot distinguish between sources of energy, and is most effective when the packet emitter is at close range.  Then he summarized a technique for CCA that can be used with the MOFDM system, based on detecting the presence of hopping MOFDM pulses in several bands consistent with the hopping pattern.  Example receiver operating characteristics (ROC) were shown, illustrating the effect of SOP operation: false alarms due to another piconet’s hopping into the same band are more likely, but multipath improves the performance.

Vern showed results of a study of the CCA mechanism offered in the DSSS proposal that indicate that it is possible that multipaths can cancel out the energy that is used to detect packets.  This finding, coupled with the selection criteria requirement for successful operation in at least 90% of the channel cases, indicates a need for improvement of that scheme, in particular less sensitivity to errors in local oscillator frequency.

Questions were asked on the following topics:

· The number of SOPs for which the proposed MOFDM CCA technique works satisfactorily.

· The effect of narrowband interference on the CCA technique.

· The method for calculating the false alarm threshold in real time.

· The relation between CCA performance and other performance measures.

· The existence of alternative processing techniques for DSSS that were not analyzed.

· The information about the other piconets that is available.

Larry Taylor discussed possible MAC enhancements that may add value if the MOFDM PHY is used, although the MOFDM proposal is “transparent” to the current version of the 15.3 MAC.  In the MOFDM system, logical channel numbers map into time-frequency (hopping) patterns.  Band management is a possible added MAC function with MOFDM, requiring additional PHY header codes to be generated by the MAC.  Also, rate capability probing and support for ranging could be added.  Questions were asked on the following topics:

· What future rates are anticipated in the suggested allowance for future rates?

· Will support of various applications, such as 1394, require changes to the MAC?

· How will the MAC know what hopping pattern to use when there are both Mode 1 (3-band) and Mode 2 (7-band) devices operating simultaneously?


The session recessed at 10:02 a.m.

Session 5  

Chairman Bob Heile called the session to order at 10:33 a.m.  The response of the MOFDM proposers to the NO votes continued.


Anuj Batra discussed the role of “user-defined pilot tones” in the proposed MOFDM system and improvements that affect the transmitter backoff requirements.  The user-defined pilots are now termed “guard tones” because they can be used to relax the analog filter require​ments for adjacent-channel interference rejection; also, they can be used for propriety in-band signaling or for further spreading of the data.


Anuj said that the transmitter backoff for MOFDM is related to the ripples in the MOFDM spectrum, and that using a zero-padded prefix instead of a cyclic prefix will eliminate the ripples without losing the multipath protection afforded by the guard time; samples of the received waveform after the symbol time, when added to samples at the beginning of the symbol time, produce the same effect as the cyclic prefix.  Questions were asked on the following topics:

· Will the transmit power be increased to get the same average power as with the cyclic prefix?

· How does the elimination of the cyclic prefix affect the peak to average ratio?

· How does the preamble sequence affect the ripple in the spectrum?

· Can notching of the MOFDM spectrum to avoid interfering with specific narrowband systems be used in the US, since the contiguous bandwidth would not be greater than 500 MHz?

· How does the time window affect the ripple in the spectrum?

Dave Leeper discussed concepts for ranging using MOFDM signals, including methods for minimizing turnaround-time latency.  He reviewed the mathematical basis of the “two-way time transfer” method for synchronizing the clocks in two different radios, and pointed out that the results are independent of turnaround-time latency, within the precision of the time measurement.  Tracking can improve the accuracy of time measurement as well, achieving a ranging precision on the order of 10 cm.

· How does the bandwidth of the signal affect the precision of the ranging estimate?

· How does frequency offset between transmitter and receiver affect the accuracy of ranging?

· What complexity would be involved in improving the channel and/or time of arrival estimate by combining measurements from different hops?

· How does terminal motion affect the solution?

Roberto Aiello summarized the response to the NO voters, in particular the current understanding of the posture of the FCC with regard to the TG’s selection of a waveform and the factors affecting time to market.  He said that the TG should work together to ensure that the interference issues are solved.

Jim Zyren reported on his attempt to determine an exact interpretation of the IEEE intellectual property policies, which prohibit certain open discussions related to pricing.  He is interested in finding out what IP holders may intend to charge for licensing their patents.


The session recessed at 12:01 p.m.

Session 6 

Chairman Bob Heile called the session to order at 1:04 p.m.

WG secretary Rick Alfvin conducted a roll call vote to confirm the selection of the MOFDM proposal, which is described in document 03/268r1.  The results were 62 yes, 43 no, 3 abstaining (votes not counted in the determination of the percentage for confirmation).  Since the MOFDM proposal received less than a 75% YES vote, the confirmation vote failed.  The tally of votes was posted as document 03/384.

The downselection process, because of the failure to confirm the MOFDM proposal, brought back to the table the last three remaining proposals, which made active the DSSS (XtremeSpectrum) proposal, the Oki proposal, and the MOFDM proposal.  The Oki proposal was withdrawn, leaving the DSSS and MOFDM proposals.

At this point, according to the agenda, technical contributions were scheduled for presentation.

Reed Fisher stated that Oki wished to withdraw its proposal, instead merging with the CRL proposal.  The chair ruled that the withdrawal was irreversible according to the adopted downselection process.  However, the chair conducted a straw poll to determine the willingness of the TG to allow Reed to reverse his withdrawal, with the result 73 yes, 17 no, 7 abstaining.  Based on this poll, the chair ruled that the downselection process is at the point of having three proposals up for consideration: DSSS, Oki, and MOFDM.

The first contribution presentation was by Harald Elders-Boll of Synopsys (document 03/349), concerning implementation of a 480 Mbps Viterbi decoder for 802.15.3a, having in mind the proposed MOFDM system.  Questions from the floor were answered.

A motion to change the orders of the day to include an additional contribution presenta​tion at the end of the current series was approved on unanimous consent.

The second contribution presentation was by Charles Razzell of Philips (document 03/381) and gave questions and answers on the properties of the MB-OFDM PHY.  Questions from the floor were answered.

Jim Barr, Chair of TG3, presented topics for discussion during upcoming sessions of TG3 (document 03/340r1).

The session recessed at 2:57 p.m. 

Session 7  

The chairman, Bob Heile, called the session to order at 3:33 p.m.  It was announced that Oki and CRL (Japan) have merged their proposals.

Contribution presentations continued.

The third contribution presentation was by Matt Welborn of XtremeSpectrum (XSI) (document 03/344r2), on a “first principles” analysis of UWB DS-CDMA and UWB OFDM performance in multipath.  On common consent, the presentation time was expanded by twenty minutes in order to entertain questions.


The fourth contribution presentation was by John McCorkle of XSI (document 03/345r1), entitled “UWB—A new and unique opportunity.”  In it he addressed various issues, including the relative interference effects of DS-CDMA and MOFDM waveforms on receivers with different bandwidths.  Questions from the floor were answered.


A motion was and seconded made to allot 15 minutes of further time on Wednesday morning to continue questions on this topic.  A motion to amend the amount of time to one hour failed by a vote of 27 for, 42 against, and 4 abstaining. The motion was approved by a vote of 38 for, 33 against, and 5 abstaining.


A drawing was conducted to determine the order in which the three proposals will give presentations: XSI, MOFDM, and Oki.


The session recessed at 5:37 p.m.

WEDNESDAY, 17 SEPTEMBER 2003
Session 8  
The chairman, Bob Heile, called the session to order at 8:07 a.m.


The question and answer period continued in response to the contribution presentation by John McCorkle (document 03/345r1).  Questions related to the amount of interference due to UWB waveforms that will be seen by in-band receivers vs. the testing criteria implied in the FCC spectrum limits.


The fifth contribution presentation was by Yaron Rashi of Infineon Technologies (document 03/353) on low-density parity-check codes (LDPC) for TFI-OFDM PHY.  He presented simulation for these codes as well as convolutional codes, showing several dB of improvement for the LDPC codes without interleaving, while having a similar implementation complexity for decoding.  Questions from the floor were answered.


The sixth contribution presentation was by Yossi Erlich of Infineon Technologies (docu​ment 03/350) on synchronous simultaneously operating piconets (SOPs), a suggested extension to the MOFDM proposal.  He said that the synchronous technique would enable three or four SOPs without increasing the complexity of the system.  The technique achieves piconet isolation by ensuring that the hopping patterns are disjoint, through using a synchronization technique.  Questions from the floor were answered.  A motion was made and seconded to extend the question and answer time by 15 minutes.  The question was called by a vote of 43 for, 9 against, and 5 abstaining.  The motion lost by a vote of 35 for, 43 against, and 3 abstaining.


The seventh contribution presentation was by Anand Dabak of Texas Instruments (document 03/388), entitled “Complexity and Performance Analysis of a DS-CDMA UWB System.”  He showed simulation results for the 802.15.3a channel models that indicate a disadvantage for a DS-CDMA system due to multipath interference.  Questions from the floor were answered.  

The session recessed at 10:16 a.m.

Session 9  

Chairman Bob Heile opened the session at 1:04 p.m.  He reminded the group that the afternoon sessions must end on time because of the event scheduled for the evening.


The reset proposal elimination process began with presentations on the three active proposals.


Ryuji Kohno gave the merged proposal presentation for Oki, Communications Research Lab (CRL), and the CRL-UWB Consortium (document 03/392, an update of 03/119r5), entitled “Joint Proposal of Millimeter wave WPAN and Microwave UWB WPAN: Optimized Soft-Spectrum UWB PHY Proposal Update for IEEE 802.15.3a.”  He described a system based on a “soft-spectrum adaptation” (SSA) technique for synthesizing UWB waveforms, with two options: using a single band and impulse radio basic waveforms, and using multiple bands and sets of sinusoidal waveforms with various envelope shapes.  He showed that this approach in principle includes the waveforms featured in the other two proposals.  The latest version of the proposal contemplates an optimized waveform that uses carriers with envelopes that are modified Hermitian polynomials; different envelopes, which are orthogonal over a time interval, can be made to correspond either to piconets or to data symbols.  Using the latter approach and either M-ary biorthogonal keying (MBOK) or permutations of pulse shapes to create high-order modulation symbols, data rates up to 500 Mbps can be achieved.  The proposed system would use combined iterative demapping/decoding (CIDD), which can outperform Viterbi decoding.  Prof. Kohno discussed possible antennas for use with the system.  Finally, he showed how the system can be used to synthesize the waveforms of each of the other proposals, with equal or better performance.  Questions from the floor were answered.

Anuj Batra gave the proposal presentation for MOFDM (document 03/276r6).  He reviewed the main features and data rates achieved by the system, which were presented previously in the meeting.  Questions from the floor were answered.

The session recessed at 3:04 p.m.

Session 10

Chairman Bob Heile called the session to order at 3:32 p.m.


Matt Welborn, John McCorkle, and Michael McLaughlin gave the merged proposal presentation for the DS-CDMA system (document 03/334r2).  They summarized the features of the proposed system, which were presented previously in the meeting.  The approach was said to lend itself to a variety of implementations with different requirements and design complexities.  Questions from the floor were answered.


WG secretary Rick Alfvin conducted a downselection elimination vote.  On the ballot, merged proposal #1 referred to MOFDM, merged proposal #2 referred to DS-CDMA, and merged proposal #3 referred to SSA.  


The session recessed at 4:40 p.m.

THURSDAY, 18 SEPTEMBER 2003
Session 11 

Chairman Bob Heile called the session to order at 8:08 a.m.  According to the agenda, the reset downselection process continued.

WG secretary Rick Alfvin announced the results of the elimination ballot: merged proposal #1 (MOFDM) received 64 votes, merged proposal #2 (DS-CDMA) received 33 votes, and merged proposal #3 (SSA) received 8 votes.

A motion was made by John Santhoff and seconded by Pat Kinney to postpone the continuation of the downselection process to the November meeting of the TG, in order to permit further time for detailed study of the remaining proposal.

· A motion to call the question failed by a vote of 46 for, 33 against, and 3 abstaining.

· Another motion to call the question failed by a vote of 52 for, 34 against, and 4 abstaining.

· A motion was made to limit the debate on the question to 30 minutes failed by a vote of 60 for, 35 against, 5 abstaining.

· A motion to call the question failed by a vote of 59 for, 37 against, 3 abstaining.

· A motion to recess until 10:30 failed by a vote of 38 for, 49 against, and 3 abstaining.

The session recessed at 9:40 a.m.

Session 12  

Chairman Bob Heile called the session to order at 10:30 a.m.  Debate on the motion to postpone the downselection process continued.

· A motion to call the question failed by a vote of 60 for, 33 against, and 4 abstaining.

· A motion to call the question failed by a vote of 59 for, 35 against, and 2 abstaining.

A motion to recess until 1:30 was made by Vern Brethour and seconded by many.  The motion was approved by a vote of 64 for, 15 against, and 5 abstaining.

The session recessed at 11:40 a.m.

Session 13 

Chairman Bob Heile called the session to order at 1:30 p.m.  Debate on the motion to postpone the downselection process continued.

· A motion was made to limit debate to 1 minute per speaker.

· A motion to call the question failed by a vote of 53 for, 36 against, 0 abstaining.

· A motion to amend the proposed limit to 4 minutes per speaker failed by a vote of 30 for, 50 against, 5 abstaining.

· A motion to table the current motion passed by a vote of 42 for, 20 against, and 1 abstaining.

· A motion was made to amend the postponement to 3:30 p.m. instead of November.

· A motion to table the current motion passed by a vote of 49 for, 11 against, 3 abstaining.

· A roll call vote was requested.

· WG secretary Rick Alfvin conducted a roll call vote.  The motion to postpone failed by a vote of 41 for, 59 against, and 5 abstaining.  [The tally of this roll call vote is attached to the end of these minutes.]

Matt Welborn announced that the authors of merger proposal #2 and merger proposal #3 have decided to merge their proposals.  Time was requested to complete the merger discussions and to prepare the technical data for presentation of the proposal.

A motion was made to recess for one hour to allow the participants to discuss their newly merged proposal.

· A motion to amend the time of recess to be at least two weeks lost by a vote of 38 for, 57 against, and 4 abstaining.

· The motion to recess passed by a vote of 97 for, 0 against, and 1 abstaining.

The session recessed at 3:01 p.m.

Session 14 

Chairman Bob Heile called the session to order at 4:34 p.m.

A motion to fix the time of adjournment at 5:30 p.m. passed by a vote of 71 for, 19 against, and 1 abstaining.

Matt Welborn, Michael McLaughlin, John McCorkle, and Ryuji Kohno gave a presenta​tion on the merged proposal #2 (document 03/334r3).  The proposal featured a new mode based on SSA that utilizes additional pulse shapes and error-control coding/decoding options.  
The session adjourned at 5:30 p.m.
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