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MONDAY, 12 JULY 2004
Session 1 
The task group (TG) chairman, Bob Heile, called the session to order at  4:18  PM

The chairman made the following announcements:  

· Pick up your voting tokens from Jim Allen.
· Please remember to log in to the attendance server.

· A reminder to all, that is your responsibility to check your voting record and voting status.

Pat Kinney asked about reading the antitrust statement. Chair agreed and reminded all that we should have no discussions about price, or market. 

Jason Ellis stated that it was brought to his attention that fifteen companies may have IP pertaining to merged proposal number two. They include Lucent, Bitzmo, Conexant, Pioneer, Alereon, Erricsson, Qualcomm, ST Microelectronics, General Electric, Multispectral Solutions, AetherWire, Pulse-Link, Time Domain, Harris, and  Intersil. 

The Chair asked that Jason inform the chair by email about the details he has.
Greg Rasor said it was discussed in a previous meeting, that, before we can acknowledge companies IP we required detail patent information.  The chair acknowledged.
The chair’s call for contributions was answered by six potential presenters.

· Charles Razzel on APD Plots/Implications document 15-04-0326-00-003a  for 30 minutes
· Matt Welborn on Scalability document 256-00  for 40 minutes
· Michael McLaughlin on Why Not Vote MB-OFDM document 343-00  for 30 minutes
· Ikegami  on Regulatory Activity document 340-00 for 30 minutes
· Greg Rasor on MB-OFDM Interference Inband document 315  for 30 minutes
· Sang-sung Choi on Relationship Between DAC and Lowpass Filter Document 15-04-0322-00-003a for 20 minutes
· Sang-sung Choi  on Antenna Design For UWB System Document 323 for 20 minutes
· Matt Wellborn on Extended CSM Document 341 for 20 minutes
Anuj Batra suggested that we have the presentation documents availability for at least 24 hours in advance to actual presentation. The chair told the group that this has been suggested.
Greg Rasor asked that we have a clear statement of the patent rules. The chair said that he would see what could be done. 

Kazimierz Siwiak stated that he was aware of a patent on OFDM Spread Spectrum, Patent #5282222.
Bob Heile presented the agenda document 15-04-0302-00-003a . 

Anuj Batra asked that the MAC presentations should not be presented due to the MAC being presentation is not a 15.3 MAC.  The chair disagreed and said that the MAC presentation was important technical information.
Roberto Aiello said that we don’t need to have this presentation as it doesn’t have any impact on our decision. The chair disagreed and said that it did.
Jim Lansford asked what does constitute “sufficient” for a presentation, chair said that it is up to the presenter, but must have enough information to clear the confusion. Chair also said that key technical information should always be presented.
Roberto Aiello asked that the new data information be presented today at 5:00 PM and that the vote to 7:30 PM also today.
Chair stated that the new information presentation would be considered, but that the vote can not be changed and is out of order, because the vote is a special order of the day.. 
Roberto Aiello then made a motion to move the time for the new data presentations to today 5:00PM, Ivan Reede seconded.  Pat Kinney asked why the change. Roberto’s answer was to get the new presentations completed today and then have the vote immediately following.

John Barr stated that the proposal he made in the last meeting was to allow all presentations to be completed on Tuesday and have the vote on Wednesday. This was to give everyone a chance to present and for the group to have adequate time to ask questions and understand the new information.
Mathew Shoemake, asked why a simple majority is not allowed to move forward and approve a change in the agenda.  The chair stated that special orders of the day are not able to be modified.  Mathew asked a parliamentary inquiry as to how to change the agenda.  The chair stated that since this was a prior approved special orders of the day, it would not be considered.  Mathew asked that we move the special orders of the day from Wednesday morning to today. The chair ruled that section of the agenda out of order. Mathew asked to have a appealing of the ruling of the chair. The appeal was seconded by Anuj Batra. 
The chair called for a roll call vote on the appeal.
In debate, John Barr stated that we need time to have the presentations clearly presented and make good decisions.  He suggested that if we appeal the chair we are not following a reasonable process.  
Anuj said that if we don’t consider changing the agenda we are standing in the way of moving forward. He also stated that merged proposal number one does not plan to present any new information.
Matt Welborn stated that a minority is protected by ROR and if we agreed previously to the special orders of the day and their day and time, we should stay with that agreement.
A call to question was called by and seconded by Ivan Reede. The call to question vote failed. Debate continues.  
Ian asked a point of order on the appeal. The chair stated that ROR is used to keep the IEEE procedures in line, but at all times the IEEE policies and procedures take precedence.  Greg Rasor, said that we should stick with the agreed day and time, due to our personal schedules.
A vote was taken to appeal the chair’s ruling on Mathew Shoemake’s agenda change request being out of order.
The chair’s rule of order was not upheld by a vote of 59 yes, and 65 no.

The chair stated that IEEE Policies and Procedures for the IEEE bodies can and will overrule ROR. 
The chair stated that since this affects a technical decision, that the motion must meet a 75% affirmation. He also informed us that we do not have the room for the time needed to complete the presentations and vote today.
Mathew Shoemake stated that with new information on availability of rooms, he would not appeal the decision of the chair.  The chair then ruled it out of order. 

Chair stated that the motion to move the presentations to this afternoon is now to be considered.

Jason Ellis asked a point of clarifications on how chair decided that the decision on 75% vs. 2/3 was a technical.
The chair said that it was a technical issue because, moving the vote, affects a key technical decision of this body.
Roberto Aiello withdrew his motion to have the technical presentations today.

Roberto Aiello made a motion to amend the agenda by moving the MAC presentations to Thursday after the contributions, Peter Johansson seconded. 
The vote was 71 for and 46 against.  Motion to amend carried. The MAC presentations were moved to Thursday on the agenda.
The agenda was approved with the change.

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

In order to allow the Chair to keep his agreement with Julias Knapp at the FCC, I will only paraphrase the following:
The chair stated that last week, he emailed the FCC asking clarification on the UWB interference issue.  The answer he received by return email was that the FCC is still investigating UWB interference issue and, at this time can not give him any manner of information. 
Tom Siep asked what the question was. The chair responded by reading his email question to Julian. He said that as chair of both the 802.15 and 802.15.3a IEEE committees, he ask if there has been any result by FCC on the UWB interference issue.
----------------------------------------------------------------------------------------------------------------------

A motion to recess was made by Ian Gifford and Ivan Reede seconded
The session recessed at  6:04 PM
TUESDAY, 13 JULY 2004

Session 2  

The task group (TG) chairman, Bob Heile, called the session to order at  1:34 PM.
The Chair made the following announcement:

· Rick Roberts will need to step down as our technical editor. Rick will continue as technical editor through the Berlin meeting. The chair ask that volunteers contact him.  

The minutes from the Anaheim meeting were approved.

The first presentation was given by Charles Razzell on APD Plots and their Implications for MB-OFDM document 15-04-0326-00-003a  (2004-07-09 5:58 PM) and the general topics covered were:

· Amplitude Probability Distributions
· Example APD plot (for Guassian Noise)

· APD plots for continuous OFDM signals as bandwidth is varied. 

· Simulated APD plots for continuous and 3-band OFDM, using 128 sub-carriers

· Simulated APD plots for continuous and 3-band OFDM, using 128 sub-carriers

· Suggested Probability for comparing systems

· Simulated APD Curves for OFDM and Impulse Radios in 50MHz bandwidth

· Consideration of one dominant UWB interferer is worst case analysis

· Summation of 5 MB-OFDM Signals with randomly chosen delays (50 trials)

· APD plots of 1/3 duty cycle OFDM combined with thermal receiver noise

· Conclusions

· Using the NTIA APD methodology for the worst-case scenario of a single dominant interferer shows:

· That the required SIRs for impulse radios with PRFs in the 1-10MHz range are all greater than the SIR needed for the 3-band OFDM waveform, assuming a 50MHz victim receiver bandwidth. This applies in the probability range from 1.8% to 13%, which is considered most important.

· Similar conclusions apply to lower victim receiver bandwidths after applying a proportional scaling to the impulse radio PRFs

· Interference caused by a population of MB-OFDM devices will have a more benign aggregate APD.

· Receiver thermal noise and other external interference sources will have a mitigating effect on the APD of an interfering MB-OFDM signal

· Questions from the floor and answers included the following topics: 

· Using a 1/3 duty cycle vs. ¼ duty cycle
· How noise was considered
· Matlab code was suggested and was offered 

· Stairsteps on AWGN APD plot

· Theses APD curves vs. DS
· NTIA assessement work

The second presentation was given by Matt Welborn on Scalability for UWB PHY Proposals document 15-04-0256-00-003a   (2004-07-13 12:12 PM) and the general topics covered were:

· UWB Consumer Electronics Applications

· Four Primary Usage Scenarios
· Wireless In Room distribution
· Mobile Device Applications
· Content Streaming for Mobile Devices
· Content Transfer for Mobile Devices

· UWB Power Profile Compared to Bluetooth

· UWB System Complexity and Power Consumption
· Fundamental Design Approach Differences
· Many MB-OFDM Tones Suffer Heavy Fading

· Compensating for Multipath Fading

· Data-Rate-to-Bandwidth Ratio Determines Modulation Options

· MB-OFDM Modulation Choices to Achieve More than 480 Mbps

· Scaling MB-OFDM > 480 Mbps Requires Increased Complexity

· High-Order Signaling Constellations

· Comparison of DS-UWB to MB-OFDM for Physical layer Scaling to High Rates

· ADC Power Requirements and Scaling

· FEC Power Requirements and Scaling

· DS-UWB and MB-OFDM Digital Baseband Complexity
· Digital Baseband Complexity Comparison at ~1 Gbps

· Conclusions

· Mobile CE devices are a critical UWB application

· Questions from the floor and answers included the following topics: 

· Comparison data and basis for the MB-OFDM estimates

· Power requirements for scaling and bit requirements
· DS-UWB information based on chipset vs. proposal

· 1 Gbps and 10 second file transfer time
· 1 Gbps performance and equalizer scaling

The third presentation was given by Michael McLaughlin on Why Not Vote MBOFDM document 15-04-0343-00-003a  (2004-07-13 1:20 PM) and the general topics covered were:

· Reasons why someone might vote for MB-OFDM instead of DS
· Complexity:  MB-OFDM  <  4  x  DS-UWB.
· Power:  MB-OFDM <  4  x  DS-UWB.

· Range:  MB-OFDM almost as good as DS-UWB 
on many channels.

· OFDM previously chosen for other, different 
modulation schemes.

· MB-OFDM is backed by TI / Intel /Sony /Philips 
and others.

· Summary
· The five top reasons for voting for MB-OFDM have examined and found to actually be reasons to vote for DS-UWB

· This is without even considering the obvious reasons not to vote for MB-OFDM (Interference, SOP performance, Time to Market, Scalability)

· There are no good technical reasons to vote for the MB-OFDM proposal
· Questions from the floor and answers included the following topics: 

· Theoretical Rayleigh fading effects
· MB-OFDM proposal used

· Power Consumption and technology estimates
· Complexity and power consumption comparison details versus. gate count used/estimated
· SNR estimates and the fading across the bands – deterministic vs. statistical

· Virterbi decoder requirements and the constraints used
The session recessed at  3:35 PM

Session 3 

The task group (TG) chairman, Bob Heile, called the session to order at  4:00 PM

The fourth presentation was given by Sang-sung Choi on The relationship between DAC and TX LPF to satisfy the transmit PSD mask of MB-OFDM document 15-04-0322-00-003a  (2004-07-13 3:11 PM) and the general topics covered were:

· Transmit PSD mask of MB-OFDM UWB system
· Power spectral density at 128 IFFT output
· Power spectral density at DAC output
· Measurement for DAC Characteristic
· The PSD characteristics of several TX LPFs
· 5th order Butterworth
· 5th order Chebyshev Type I
· 5th order Chebyshev Type II
· Summary of the 9th order TX LPFs
· 2 times over-sampling at DAC
· Summary of simulations
· The higher order LPF is not always superior to the lower order LPF in the performance of system.

· In case of Chebyshev Type I , the system performance using  5th TX LPF is almost analogous to that using 9th TX LPF
· Presentation Summary
· There are two methods to satisfy the Transmit PSD mask  of MB-OFDM
· 1) Fix the DAC sample rate as 528MHz, then give burden to TX  LPF design

·  - the higher order TX LPF is necessary
· - but 5th order TX LPF is enough to satisfy the transmit PSD mask considering the characteristic of DAC.
· 2) Use 2 times  over-sample rate at DAC to design the TX LPF.
· - Reduce the order of TX LPF
· - It has advantage of the performance compared to method 1).
· There are trade-offs between two methods for considering power consumption and gate size etc.

· Questions from the floor and answers included the following topics: 

· Bit error rates and cause
· Scalability of LPF 

· Passband Ripple requirement – 3db

· Frequency response variations
· Group delay effect on the high order edge

The fifth presentation was given by Tetsushi Ikegami on Regulatory activities and suggestion for global harmonization document 15-04-0340-00-003a (2004-07-13 12:31 PM) and the general topics covered were:

· Investigations of UWB technology and regulatory issues in the world
· Japanese regulatory activities on UWB systems, Interim Report of MPHPT UWB Radio Systems Committee

· Activities in ITU-R TG1/8

· Japanese Regulatory Schedule on Commercial UWB Systems
· Sept. 2002: MPHPT organized UWB regulatory Sept. 2002: MPHPT organized UWB regulatory committee committee
· Feb. 2004: MPHPT released an Interim Report of UWB Feb. 2004: MPHPT released an Interim Report of UWB Radio Regulation Radio Regulation
· 3rd rd Q, 2004: MPHPT will partially approve a Q, 2004: MPHPT will partially approve a commercial UWB Regulation

· Further Studies in MPHPT UWB Committee
· Harmonization with international studies is required, particularly with ITU-R and IEEE studies. Similarly, the outcomes of technical studies in Japan should be contributed in recommendations from organizations such as the ITU-R.

· Theoretical calculations based on the ITU-R recommendations and the proposed compatibility model incorporating FCC emission power proposals found that long separate distance or limitations on the number of devices would be required for compatibility between UWB and other radio systems, necessitating further studies as follows:

· Study of actual effect of UWB based on experimental data and simulations

· Detailed investigation to consider actual deployment of radio systems

· Other strategies for mitigating interference

· Review of emission power proposals
· Concluding remarks

· As for MPHPT Interim Report, proposals 1 and 2 both must jointly investigate how to avoid interference to the victim systems. Otherwise we may loose opportunity to promote commercial UWB products at all.

· ITU-R TG1/8 proposed to organize two more extra meetings in March and June 2005, extended from original schedule that is ended Nov. 2004, in order to complete Regulation agreement in a world. This means that issues for eliminating interference to the victim systems should be resolved as soon as possible before next March. Otherwise we will loose the time to market except USA.
· Questions from the floor and answers included the following topics: 

· Actual Japan regulatory situation

· -41.3dbm/Hz. – typo error
The sixth presentation was given by Matt Welborn, John McCorkle and Ryuji Kohno on Merger2 Proposal DS-UWB – Extended CSM Presentation  document 15-04-0140-07-003a  (2004-07-13 4:37 PM) and the general topics covered were:

· The Common Signaling Mode:
What Is The Goal?

· What Does CSM Look Like?
One of the MB-OFDM bands!

· CSM Specifics
· Overview of DS-UWB Proposal

· DS-UWB Signal Generation

· Data Rates Supported by DS-UWB

· DS-UWB Architecture Is Highly Scaleable

· UWB System Complexity & Power Consumption

· Analog Complexity
· Band-Select Filter Complexity

· MB-OFDM Band-Select Filter Complexity

· Comparison of DS-UWB to MB-OFDM Digital Baseband Complexity for PHY

· DS-UWB & MB-OFDM Digital Baseband Complexity

· Optional Improvement for Interference Mitigation (Approach 1):Analog type of SSA- Notch generation by using a simple analog delay line
· Optimization of coding rate and spreading factor

· UWB Fading Distributions Are Key

· Many MB-OFDM Tones Suffer Heavy Fading

· DS-UWB Uses RAKE Receiver with Equalizer - For Optimum Energy Capture and BER

· DS-UWB Takes Full Advantage of UWB Propagation - DS-UWB Performance Excels As Speed Goes Up

· Multipath Performance for 110, 220, and 500 Mbps

· AWGN SOP Distance Ratios

· Multipath SOP Distance Ratios

· Conclusions

· Our vision: A single PHY with multiple modes to  provide a complete solution for TG3a

· Base mode that is required in all devices, used for control signaling: “CSM” for beacons and control signaling

· Higher rate modes also required to support 110 & 200+ Mbps:

· Compliant device can implement either DS-UWB or MB-OFDM (or both)

· Increases options for innovation and regulatory flexibility to better address all applications and markets

· DS-UWB is shown to have equal or better performance to MB-OFDM in all modes and multipath conditions – for a fraction of the complexity & power
· Questions from the floor and answers included the following topics: 

· Performance Loss of MB-OFDM vs.DS-UWB based on distance
· Information on improvements of both proposals
· 2 tap delay line – Notch generation
· Real measurement tests
· Wideband vs. Narrow Band advantages

The chair requests that both proposals identify which documents they consider as the basis/actual proposals.

The session recessed at  6:03 PM

WEDNESDAY, 12 MAY 2004
Session 4 

The TG chairman, Bob Heile, called the session to order at 8:02 AM

The first item on the agenda was the special orders of the day a roll call elimination vote on MBOFDM or DSUWB.

The result of the vote was  MBOFDM: 73  DSUWB:  74  Abstain: 5
We moved directly to the confirmation vote.

The result of the confirmation vote was:

For:  72    Against:  76   Abstain:   3
The chair said that he had been approached by both sides of the isle to see what we can do to get through this deadlock.  He said we will take a straw vote on whether we should have both proposals in the final spec. 
Anuj Batra asked that as one of the authors of MBOFDM, that a note be put in the minutes stating that he did not approach the chair to this.

Jason Ellis challenged the officers on the taking of a straw vote using roll call method.

The result of the straw vote was for: 72  against:  69  Abstain: 7 
The chair asked that all no confirmation voters send email on their no vote reasons to:

himself ( bheile@ieee.org )

Gerald Wineinger ( gww@ieee.org ) 
Matt Welborn ( matt.welborn@freescale.com )
The session was recessed at  9:06 AM until 1:30 PM today
Session 5 

The TG chairman, Bob Heile, called the session to order at 1:33 PM

The chair reminded all no vote comment to be in as soon as possible. Please see document 15-04-0377-03-003a
The chair said that he would allow any no vote comments to be heard at the microphone.

All comments may be found in document 15-04-0377-03-003a and will be included in the minutes when complete.

After several of the no vote comments were presented orally, the chair brought back the item on the floor to discuss the possibility of having two solutions rather than continuing the recycling of the down selection.

The chair said there was a precedence in 802.11 in having two phys. Anuj Batra asked that we have a straw poll on the possibility to change the par. The chair said that is possible. The question of the straw poll is can the 3A PAR support a dual phy solution?  However, the chair said that this group is not qualified to assess the PAR. It is the responsibility of the executive and review committee.
The result was 48 do not think the PAR can support dual phy, 35 said it can support dual phy, and 1 person said they didn’t know.
Greg Rasor asked that the minutes make it clear that the straw poll was just that, and that the group is not considered the experts on the PAR as stated by the chair.
Jim Lansford said that even though a dual solution may politically work in the IEEE, but it will really confuse the market. Ian Gifford made the comment that there are several past successes using dual phys, but no successes when there are two MACs.
The chair strongly suggest that we continue to find additional ways to solve the deadlock.  He said he is open to solutions and encourages all of us to work on it as well. He is open to anyone who wants to discuss this with him.
The session recessed at 2:32 PM

THURSDAY, 15 JULY 2004
Session 6 

The TG chairman, Bob Heile, called the session to order at. AM

The session recessed at  AM

Session 7 

The TG chairman, Bob Heile, called the session to order at. PM

A motion was made by  and seconded by  to adjourn the meeting..

The meeting adjourned at 
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