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MONDAY, 15 MARCH 2004
Session 1  

The task group (TG) chairman, Bob Heile, called the session to order at 4:11 PM
The chairman made the following announcements:  

· Reminder: The IEEE patent policy is “RAND only”. Please use letters of assurance.  He asks if anyone declares they have such assurance today, and no one replied.
.

The chair’s call for contributions was answered by five potential presenters.

Matthew Shoemake
· Channel Estimation  

Matt Welborn 

· Compromise for UWB compatibly
· Data rate scalability

· UWB Definitions
Honggang Zhang 

· Antenna

· Implementation Feasibility
Tate
· Film Type Wideband Antenna, UWB Communications

Andy Molisch
· 4A Channel Model Status

A motion by Rob Poor to approve the agenda was seconded by Rick Alfvin
The agenda was approved on common consent.

A motion by Ian Gifford was made to approve the previous meeting minutes and was seconded by Pat Kinney

The minutes of the previous meeting minutes (document 15-04-0001-03-003a) were approved on common consent.

Presentation:  Compromise TG3a Ad Hoc Meeting Report. by John Santoff  
Document: 15-04-0085-00-003a
Reference: [Documents 15-04-0051-02-003a and 15-04-0067-01-003a: Compromise Ad Hoc Meeting authorization and agenda] 
Summary of presentation:

· Very Simple CSM Solutions Identified

· ~5 dB link margin improvement

· Bandwidth is dropped by 1/3 and data-rate is dropped by 1/10
Result is 5 dB better link margin than base 110Mbps MB-OFDM rate

· Important Problem

· Inevitable that more than one UWB solution will exist in the marketplace

· CSM manages this fact

· Enables interoperability and controls interference

· Provides flexibility/extensibility within IEEE standards

· Manages Risks

· Improves the case for international regulatory approval

· Provides options for future improvements

· Provides options to meet diverse application needs
Questions from the floor were answered concerning the following topics:

· Discussion on co-existence vs. compromise

· Possible conflicts with other proposals

· How to enforce this across all implementations
· The flexibility of the MAC and possible solutions

· Spread sequencing and synchronization
· Modulation methods 
· How to move forward

· Optimal physical layer

· Using this approach for 802.19
· Other technologies using a CSM type of approach

· Status as Conceptual Framework vs. source of detailed answers 

A motion was made by Greg Rasor and seconded by Richard Wilson to create an ad hoc committee including at least the authors of the remaining merged proposals. The ad-hoc committee shall critically examine the work done by the February ad-hoc meeting, and before this week’s down selection, present their views on whether a compromise is possible between the remaining merged proposals based on a common signaling mode.
Roberto Aiello proposed a roll call vote on the Ad Hoc Committee Motion. The chair approved the roll call vote.

The motion failed on a vote of 54 for, 62 against, and 1 abstention.
The session recessed at 5:59 PM. 
TUESDAY, 16 MARCH 2004
Session 2  

The TG chairman, Bob Heile, called the session to order at.8:02 AM
Matt Welborn presented the Response to NO voter comments and feedback regarding the DS-UWB (Merger #2) proposal. Reference Document: 15-04-0099-02-003a  Questions from the audience were handled by Matt Welborn, John McCorkle, and Dr. Ryuji Kohno.
Topics covered were:

· Motivation for merger

· World Wide Compliance
· Questions from the floor included the following topics:

· Gaussian Noise

· Narrow notch effect

· Low Pass RRC Filter

· Change in the way this proposal scales to achieve high data rates

· Notches for transmitter power spectrum density

· Regional frequency band differences

· SSA option

· How Does SSA Work?

· Questions from the floor included the following topics:

· DAC rate and bit precision
· DAC power consumption

· Digital Filter requirements following the DAC

· Hardware built to date – analog
At this point the TG chairman, Bob Heile, stated that the presenters decided to present the remainder of presentation and hold all questions until the end.

· System Performance was addressed by explaining the following points:
· Overview of DS-UWB Improvements
· DS-UWB Operating Bands & SOP
· Data Rates Supported

· Complexity For a Rake Receiver

· Synchronization & Equalizer

· Data Throughput Performance
The session recessed at 9:54 AM
Session 3  

The TG chairman, Bob Heile, called the session to order at 10:31 AM
Matt Welborn continued his presentation on the Response to NO voter comments and feedback regarding the DS-UWB (Merger #2) proposal. Reference Document: 15-04-0099-02-003a  

John McCorkle took over the presentation and covered this topic:

· Robustness to Narrow-Band Interference

· A proposal was made that a more neutral comparison with MB-OFDM could be made by having both systems use active compensation for NBI, or by having neither system uses DSP compensation above what is required for compliance

Matt Welborn resumed with the following topics:

· Forward Error Correction

· Forward Error Correction is addressed while also addressing the speed/power demands of handheld devices

· Transmitter supports K=4 and K=6 FEC encoders

· Reed-Soloman codes are no longer a part of the DS-UWB proposal

· Acquisition Limits
· Multi-path Robustness

· Reference to simulation results in 15-03-0449-03-003a

· Complexity

· Coexistence

· Clear Channel Assessment

Questions from the floor included the following topics: (Covering the last 8 main topics; System Performance through Clear Channel Assessment)

· Details of the proposal
· 15-04-0137-00-003a
· Packet loss due to acquisition failure & AWGN Range

· European Interference

· Multipath performance basis

· Trade off of power vs. complexity

· Low Cost, need to offer A/V streaming, and be portable

· Sampling rate of the Rake Receiver
· Timing rate error inclusion – timing mismatches between transmitter and receiver

· Frequency offset

· Sampling frequency

· CCA and required bandwidth

· Channel model for smaller distances

· Indoor measurements

· Flexibility of channel coding
· Potential of adding adaptive coding

· Acquisition curves and 28Mb mode
· CM3 should be reviewed

· Gate count at higher than the referenced 85MHz

· Synchronization reference for complexity estimates basis

· Packet detection
· Acquisition limits and the requirement of nine correlators inclusion in complexity numbers

· Need for forward error correction

· Tracking loop and SOP performance
· Preamble codes
· Offset of piconet ADC rates

· Time to market

· 3 meter range and 10 meter range requirements
· Updated ROC curves needed for CCA
· DFE complexity details

· Scalability and higher data rates feasibility
· Different application requirement matching

The TG chairman, Bob Heile, explained that the attendance server is down and input time will be extended.

The session recessed at.12:31 PM
Session 4 

The TG chairman, Bob Heile, called the session to order at 1:31 PM
The session was started with a MB OFDM physical layer update presentation from Joy Kelly. Reference document: 15-04-0122-04-003a
Topics covered were:

· Proposal Update with release of specification 02/268 r3
· Overview of Multi-band OFDM

· Enhancements to the band plan
· TF Code map
· SOP & RF Properties

· Piconet Association

· Multi-band OFDM Advantages 

· Multi-band OFDM System Parameters

· Link Budget and Receiver Sensitivity

· Multipath Performance

· Simultaneously Operating Piconets

· Performance with TF Codes

· Signal Robustness/Coexistence

· Complexity
· 90nm

· 130nm
· Power Consumption
· TX Total (110Mb/s)

· 90nm – 93mW

· 130nm – 117mW

· RX Total (110Mb/s)

· 90nm – 155MW

· 130nm – 205mW

· RX Total (200Mb/s)

· 90nm – 169mW

· 130nm – 227mW

· Update on the FCC Regulatory approval 
· FCC maintains that the issue is about interference and not technicalities in the measurement procedure.
Anuj Batra, Jai Balakrishnan, Vern Brethour, Jeff Forester, Joy Kelly, and Steven Woods answered questions from the floor on the following topics:
· 480Mb/s Viterbi decoder gate count
· Alternative MAC possibility

· Detecting signal of coexistence systems (protecting services) using dynamic bands and tones

· Multipath performance for additional band groups – range differences
· TF codes for band 5

· SOP simulation results

· Support for 18 piconets using 5 band groups
· Different sub-band characteristics

· Off band interference

· Multipath and ICI
The task group (TG) chairman, Bob Heile, called a 5 minute recess at 2:37 PM to confer with Anuj Batra, Matt Welborn and John McCorkle. At the conclusion of the conference the chair called to recess the session in order to make sure we complete the presentations and take the scheduled vote starting at the planned scheduled time of 4:00 PM
The session recessed at 2:42 PM 
Session 5 

The TG chairman, Bob Heile, called the session to order at 3:00 PM
The session started with Matt Welborn presenting the DS-UWB Proposal Update Reference document: 15-04-0140-01-003a.

Topics covered were:

· Update of Merger #2 Proposal
· CSM (Common Signaling Mode) Base mode
· Higher rate modes also required to support 110 &200+Mbps
· Single multi-mode PHY

· Each Piconet operates in one of two bands

· Relative Complexity Chart at 85.5MHz

· Multipath performance Chart

· CSM to support interoperability of multiple UWB PHYs

· The possibility that CSM can be added to both DS-UWB and MB OFDM with just a few hundred transistors rather than 10,000s of gates

Point of order was called by Anuj Batra asking what comparison was being shown to MB OFDM during John McCorkle’s description of how MB OFDM could handle CSM. The Chair asked John to stay with DS-UWB solution only.

John continued and discussed the CSM implementation on DS-UWB. Bill Shvodian joined the presentation team and explained the protocol requirements.  He explained that the overhead to handle CSM was less than 1% of the MAC time budget.  The time-slot allocation can already be handled by 802.15.3 MAC.

Matt Welborn followed Bill and explained the needs for error correction for CSM mode. He detailed their conclusion on FEC requirements. 

Anuj Batra called a point of order on the MB-OFDM points in the presentation.  The chair asked that the body vote on continuing on or to remove the next 3 slides. The body voted to remove the next 3 slides.

Greg Rasor called a point of order asking if the body was allowed to edit the presentation.  The chair said the TG had already agreed that presentations must be kept to the proposal being presented. 

Matt Welborn explained the use of noise to meet BW requirements. And the following point:

· NTIA Comments on using noise to meet FCC 500 MHz BW Requirements

· Recommended MB-OFDM Modifications

· Methods that enabled CSM for DS UWB and MB OFDM

Questions were then accepted from the floor on the following topics:

· MB OFDM and DS UWB Modifications for CSM

· Preamble noise potential
· CSM use with other UWB solutions
· Possibility to use CSM with wireless USB

· Flexibility of the proposal

· Vision vs. Radio

The task group (TG) chairman, Bob Heile, called for the scheduled elimination vote at 4:00 PM
A roll call vote was taken and the results of elimination were:

82 for MB OFDM, 53 for DS UWB, and  8 ABSTAINED.

The task group (TG) chairman, Bob Heile, called for the scheduled confirmation vote at 4:18 PM
A roll call vote was taken and the results of confirmation were:

85 FOR, 50 AGAINST, and 7 ABSTAINED; 63% did not meet the required 75% confirmation and therefore failed confirmation.
Bob Heile asked that the no votes send their no response to the following email addresses no later than 5:00 PM on Wednesday March 17, 2004:

bheile@ieee.org
chuck.brabenac@ieee.org
gww@ieee.org
alfvin@ieee.org
Meeting was adjourned at 4:38 PM until 8:00 AM Thursday March 18, 2004
WEDNESDAY, 17 MARCH 2004
Session 6
The TG chairman, Bob Heile, called the session to order at 

The session adjourned at  

Session 7
The TG chairman, Bob Heile, called the session to order at 

The session adjourned at  

Session 8  
The TG chairman, Bob Heile, called the session to order at 
The session adjourned at 
THURSDAY, 18 MARCH 2004
Session 9  
The TG chairman, Bob Heile, called the session to order at p.m.

The session adjourned at p.m.

Session 10  
The TG chairman, Bob Heile, called the session to order at  p.m.

The session adjourned at  p.m.

Session 11  
The TG chairman, Bob Heile, called the session to order at  p.m.

The session adjourned at  p.m.

Session 12  
The TG chairman, Bob Heile, called the session to order at  p.m.

The session adjourned at  p.m.
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