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MONDAY, 13 SEPTEMBER 2004
Session 1 
The task group (TG) chairman, Bob Heile, called the session to order at 10:30 AM

The chairman made the following announcements:  

· The chair stated his thought towards Roberts Rule of Order
· Convenient and efficient

· It is a tool.
· Two incidents, Singapore and Portland on misuse of ROR
· We are here to talk about technology and to get standards written

· Please use ROR to help us

· Email request to disclose affiliations from the membership of the working group

IEEE Staff have studied this and are in attendance today, Judy Gorman, Managing Director and Karen Kenney, Associate Managing Director
· Are we obeying the rules?

· 75% participation required

· 4 sessions out of 21 total sessions need to be attended

· We will be monitoring attendance
· Sign-in sheets at the door are provided – if you leave you must sign-out and sign-in

· Ian Gifford asked if the sign-in sheets from previous sessions are available or can data be provided – chair said “no”

· John Barr asked if 

· Jason Ellis asked about attendance in TG4a – could we have 30/40 split for TG3a and TG4a – the chair suggested you sign in TG4a

· Ian Gifford if the results of this Task Group attendance would be made public 

· There was a meeting last night at 9:00 PM, to discuss affiliations and it was decided that more homework need to be done and decide this in the next meeting in San Antonio.

· Decision on ballots are that they will be anonymous

· Roberto Aiello asked exactly what votes does anonymous voting affect, the chair said the down selections and confirmation.
· Question was raised about how can we do this with confirmations and requirements for no vote comments.  The chair said this has not been figured out yet.

· Tom Siep suggested that no vote comments could be completely voluntary.
Call for contributions:
	Item
	Name
	Doc title
	Ref
	Time

	
	
	
	
	

	1 
	FIDLER
	Market need high speed WPAN specification
	410 
	45 

	2 
	RAZZELL
	In-band interference properties of MB-OFDM
	412 
	45 

	3 
	RAZZELL
	CCA algorithm for MB-OFDM
	413 
	45 

	4 
	FOERSTER
	State of international UWB regulations in ITU
	426 
	30 

	5 
	LEEPER/BATRA
	Spectral sculpting and future-ready UWB
	425 
	30 

	6 
	BATRA
	What is fundamental
	430 
	30 

	7 
	AIELLO
	Time to market MB-OFDM systems
	432 
	30 

	8 
	RANTA
	MB-OFDM for mobile handhelds
	441 
	15 

	9 
	KWON
	Small printed dipole UWB antenna
	479 
	20 

	10 
	MILLER
	Parameter assumptions
	488 
	15 

	11 
	MILLER
	Small printed dipole UWB antenna
	489 
	15 

	12 
	WELBORN
	Extended CSM
	341 
	30 

	13 
	ZHANG
	SSA pulse waveform
	499 
	30 

	14 
	CHOI
	Implementation of HS FFT processing
	467 
	15 

	15 
	GAFFNEY
	Performance of MB OFDM in fading channel
	484 
	30 


Ian Gifford asked if the contributions were FIFO or what is the procedure for the que, and suggested that we use an approved procedure.
Anuj Batra made a motion to approve the agenda, Mathew Shoemake seconded it.
Before the agenda was approved:
A move was made to change the agenda to move the compromise discussion.
Ian Gifford stated that control of the agenda by the majority is in violation of our rules, specifically the down selection rules.
Roberto Aiello asked a point of order on how the agenda is set and is it not set by the majority?
The chair said that it is majority.

A vote to call the question was made and it passed; 66 For, 14 Against, and 2 Abtain.
Now the vote to move the agenda item  “compromise discussion” 

It passed by anonymous vote 62 For, 59 Against, and 1 Abstain

Matt Welborn made a motion to randomize the contributions and it was seconded by Ian Gifford. 
A vote was taken on the motion, it failed,  34 For, 60 Against, and 6 Abstain. 
The agenda was approved with modification by unanimous consent

Ian Gifford made a motion to approve the previous meeting minutes and James Gill seconded.

The minutes were approved by unanimous consent
The session recessed at  12:05 PM
Session 2  

The task group (TG) chairman, Bob Heile, called the session to order at 1:32 PM
The chair made an announcement that the server does have a problem and that it is being worked.  He said it seems to be a hotel problem.

The first presentation was given by Ian Gifford on DS-UWB Comment Resolution Summary document 15-04-0501-00-003a  and the general topics covered were:

· Number of no vote comments 73 yielded 262 comments which parsed into 25 topics

· Confirmation voting results -04/0374r0

· 72/76/3 or YEA/NEA/ABSTAIN

· 73 no voters provided 262 comments

· The 262 no comments were parsed into 25 topics

· A PRC (Proposal Review Committee) was formed:

· Bain, Heberling, Godfrey, Mc Laughlin, Pardee, Kohno, Siwiak, Shvodian, McCorkle, Dydyk, Gifford (facilitator), and Welborn (lead) – others were used on an ad hoc basis

· Pitch format

· Written Q&A

· Deliverables:

· Topical contributions

· No comment DB
· Contributions

· 15-04-0501-00-003a-DS-UWB-Comment-Resolution-Summary.ppt

· 15-04-0478-00-003a-Merger-2-Compromise-Proposal.ppt

· 15-04-0454-00-003a-DS-UWB-PAR-Comment-Resolution.ppt

· 15-04-0455-00-003a-DS-UWB-IPR-Comments-Resolution.ppt

· 15-04-0464-00-003a-mboa-sig-petition-for-waiver.pdf

· 15-04-0428-00-003a-estimating-and-graphing-amplitude-probability-distribution-function.pdf

· 502 [world regs]

· 503 [compliance]
· Updated proposal

· Ian Gifford explained and demonstrated the Access Data Base used, and how we can use this data

The second presentation was given by John McCorkle and Matt Welborn, Response on No Vote Comments and Feedback Regarding the DS-UWB (Merger #2) Proposal document 15-04-0502-00-003a : document 15-04-0503-00-003a ; : document 15-04-0504-00-003a and the general topics covered were:

· FCC certification
· World-wide Compliance

· Future World-wide Regulations
· Notching vs, Regulatory work
· Equalization
· DS-UWB in Multipath

· Indoor
· Effects

· Fading

· Other approaches

· Compensating for ISI

· Simultaneous Piconets (SOP)
· SOP Mechanism
· AWGN SOP Distance Ratios
· Multipath SOP Distance Ratios

· SOP performance
· DS-UWB also has the potential for enhanced SOP performance using advanced receiver architectures

· Multi-user detection (MUD) techniques could allow for significant SOP performance improvements
The session recessed at  3:30 PM

Session 3 

The task group (TG) chairman, Bob Heile, called the session to order at 4:04 PM

Matt Welborn and John McCorkle continued with the response to no voter’s comments with document 15-04-0504-01-003a and general topics covered were:
· ADC Issues
· ADC Power Requirements and Scaling

· ADC complexity
· Sample rate and bit width

· Fixed bit width for all data rates up to 1.326 Gbs

· ADC Relative Complexity and Bounds

· Topic: Interference Rejection

· Comments

· Authors of Merged #2 showed heuristic arguments for performance in the presence of narrowband interferers. The selection criteria ask for simulation results. Authors need to do simulations.

· I find the DS approach hard to achieve good performance under narrow band interferers. I will change my vote if I get explanation how this approach can function under narrow band interferers

· Interference

· Detailed analysis shows that DS-UWB provides robust performance against RFI through UWB processing gain 

· Interference Criteria
· Narrowband Interference (NBI) Radio Frequency Interference (RFI) 3 cases

· Moderate RFI
· Narrow-Band Interference

· Digital RFI Removal

· Quantized RFI Suppression Performance Vs. Frequency Error

· Spectrum Before Extraction

· Spectrum After Extraction

· Real-world System Performance

· Review of SG3a UWB Channel Model

· DS-UWB Can Match Multipath Environment
· Multipath delay spread increases with range
· High rate modes operate at shorter ranges – few taps
· Lower rate modes operate at longer ranges – more taps
· In AWGN (or nearly so), only one tap is needed
· Normalizing for Range in LOS Channels

· Path Loss for NLOS Channels
· Definition of a LOS channel
· The direct line-of-sight (DLOS) path between TX and RX is not obstructed for RF

· Geometry dictates it is the shortest path, but not necessarily the largest signal

· The largest amplitude component will be the DLOS path if

· A) The Tx and Rx antennas are roughly aimed at one another along this path, And
· B) Other components do not affect DLOS component  i.e. The multipath (as measured by the testing waveform) does not decrease the apparent main path signal, And
· C) Result of coherent addition of components from multiple angles does not exceed the DLOS signal
· DS-UWB Vvoids the UNII Band

· DS-UWB already excludes bands used by most likely high power interferers (UNII bands: WLAN, radars, DSRC, cordless phones, etc
The third presentation was given by Ryuji Kohno on DS-UWB Proposal Update document 15-04-0506-00-003a  and the general topics covered were:
· Feasible Implementation of Soft Spectral Shaping
· Basic philosophy of Soft-Spectrum Adaptation

· SSA – UWB with Flexible Band Plan

· Notch generation by using a simple analog delay line: Analog type of SSA

· Notch generation by using a spreading code – DS-UWB system

· Notch generation by using multiple frequency antenna
· Conclusion on Implementation of Soft Spectral Shaping

· 1. To satisfy world wide regulation, a method to avoid interference to coexisting systems is necessary. Since a regulation may be different in each region, a method to avoid interference should be flexible.

· 2. NICT has presented a Soft Spectrum Adaptation (SSA) and appropriate UWB antennas to satisfy this requirement.

· 3. SSA is a theoretical optimal solution based on software reconfigurable radio (SDR) concept for this purpose.

· 4. There are many ways to carry out SSA by digital and analog implementation.
The fourth presentation was given by Ian Gifford on No Comment Database document 15-04-050x-00-003a  and the general topics covered were:
· Line by line database information of all no vote comments

· Database and coding came from previous WG development

· How the database was used to answer all comments
The chair asked Ian Gifford if the file contained personal information.  The answer was yes. The chair suggested that that information be removed. Ian Gifford agreed to remove the personal contact information before the file is put on the server

· Detail information on how they will show the answers to every comment given.
The session recessed at 5:57 PM

Session 4 

The TG chairman, Bob Heile, called the session to order at 7:34 PM

Ian Gifford continued his presentation using the Access database tool. Jason Ellis asked if questions could be raised. Ian Gifford said we could email the questions to him, take the question now, or send to the secretary for later reply. 
· 262 entries from Word document of all comments from Group Secretary

· Parsed and loaded

· Explained the Topic codes of 25

· Description of Topics and the Total number of each

· The procedure of using the database
· If accepted or accepted in principal means it will be included in the proposal

· Several comments were actually shown and the proposed resolution
· Detailed questions and answered on CCA, by Chuck Brabenac and William Shvodian
· Multipath comments were covered
· Analog Rake not absolutely necessary
· Packet errors

· Complexity

· Interference
· Cognitive Radio
· Co-Location implementations
· Viterbi Decoder Complexity
· Equalizer Complexity

· FCC Compliance

A discussion about the format of the presentation was raised and the chair explained that the format is at the choice of the presenter. 

Jason Ellis asked about the information below the data information. Ian Gifford explained that he just placed a 802 Wireless logo to cover up personal information, it was a quick bandaid. Jason then asked the chair that since this makes it look like an approved IEEE 802 document and should be removed.  The chair said that we are IEEE and it doesn’t matter. 
Anuj Batra raised the question about how we are currently handling the comments and that when questions are raised the author that needs to answer it is not available. Why don’t we go over each question and answer live.  The chair said that the presenter choose the format and it is his choice.
William Shvodian stated he wanted to make it clear for the record that the current devices available from DS-UWB have several aspects of the current proposal.
Anuj Batra asked about the complexity of the equalizer. William Shvodian said he had been told by John McCorkle it was 3%. Anuj then asked was that at 110? The answer was yes. Anuj then said if it scales as we have been told then at 480 is it 30% of the chip size and 30% of the power required.? William Shvodian said he would like to refer that response to John McCorkle tomorrow.
Anuj Batra what is the Freescale FCC certification on? William Shvodian said it was for an evaluation kit.
Robert Aiello asked why the answer for the FCC interference on MBOA waiver means it is interfering. William Shvodian said that the wording in the answer is incorrect and needs to be changed.

The session was recessed by the chair at  9:28 PM

TUESDAY, 14 SEPTEMBER 2004

Session 5 

The TG chairman, Bob Heile, called the session to order at  8:00 AM

Ian Gifford started the day with showing an outline of the upcoming presentations, the order of things to come, and explanation of how they will handle questions. 
The first presentation of the day was given by John Barr on DS-UWB PAR Comments Resolution document 15-04-0454-01-003a  and the general topics covered were:
· Summary of no voter comments regarding violation of the 802.15.3a PAR

· Clarification of what was included in Merger #2 proposal: 15-04-0137-03-003a-merger2-proposal-ds-uwb-update.doc

· Summary of TG3a PAR: http://standards.ieee.org/board/nes/projects/802-15-3a.pdf
· Proposed resolution of comments 4, 30, 66, 74, 153

· Comments from no voters

· The Common Signaling Mode

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

· CSM Specifics

· Overview of DS-UWB Proposal

· Summary of TG3a PAR

· How CSM Does Satisfy 802.15.3a PAR

· NOT Multiple PHYS

· Proposed Resolution of No Comments
John Barr then switched to DS-UWB IPR Comments Resolution document 15-04-0455-00-003a the general topics covered were:
· Summary of no voter comments regarding IPR.

· IEEE policy on patent claims in IEEE standards

· Proposed resolution of comments 5, 16, 28, 40, 52, 65, 70, 81, 117, 145, 159, 169, 193, 199, 226, 239, 240, 248, 262

· Comments from no voters

· Summary of IPR Comments 

· IEEE-SA Patent Policy

· Call for Essential Patents

· Patent Letter of Assurance

· Patented Technology in IEEE Standards

· IEEE Standards Disclaimer

· Disclaimer Addendum for LoAs

· 802.15.3a LOA’s on File

· General Atomics

· Royal Philips Electronics

· XtremeSpectrum (now Freescale)

· ParthusCeva Ireland (now decaWave)

· Yokosuka Radio Communications Research Center (now NiCT)

· Staccato Communications 

· Motorola (includes Freescale) 

· WiQuest Communications

· Golden Bridge Technology

· DS-UWB Merger #2 Proposal IPR Status
· The companies that have contributed to the DS-UWB proposal have filed the necessary LOAs with the IEEE-SA. 

· The DS-UWB proposal does not require many of the essential patent claims required for the implementation of CDMA cellular phones. The coding techniques used by the DS-UWB proposal are similar to those used in other IEEE 802 standards or have been available to the public for many years. 

· No company has been identified as having essential patent claims against the current DS-UWB proposal that has refused to license those patents if the DS-UWB proposal is included in the 802.15.3a standard. 
· Proposed Resolution

· Accept in Principle:

· Resolution:
· An IEEE standard must have LOAs on file for all known essential patent claims required to implement a conforming device. The IEEE 802.15.3a task group will ensure that this condition is met.

· Comments from No Voters

The second presentation of the day was given by Jon Adams on Response to the No Comments Involving Market Issues document 15-04-0513-00-003a  and the general topics covered were:
· General Categories of Comment
· Silicon Supplier Support
· Multiple Silicon Vendors

· Interoperability Support
· Interoperability and Compliance Programs
· Customer Support
· DS-UWB Ready For Market
· DS-UWB Modules Embrace DS-UWB

· EMS/CM Houses

· Major CE Companies Embrace DS-UWB
· Other General Comments

· MKT Comments Resolved

· Silicon Vendors
· UWB Forum driving industry acceptance of DS-UWB and IEEE802.15.3, an essential requirement for IEEE802.15.3a
· An FCC compliant solution using the same DS-UWB waveform is available in the market today
· Multiple silicon vendors working on interoperability testing right now

· Interoperability and Compliance Testing
· UWB Forum established Interoperability and Certification Test Group with efforts underway to start first interoperability tests

· Customer Support
· Multiple Tier 1 Module vendors on target to provide DS-UWB modules to ease integration challenges
· Multiple Major ODH/CM houses expected to take advantage of low-risk integration of DS-UWB modules into embedded CE platforms
· Multiple CE, Computer and Cellular manufacturers working to integrate DS-UWB in several product spaces
· DS-UWB is available for the market today
Ian Gifford then took questions on the answers to questions. Anuj Batra then asked the timing of answeres on questions
Jason Ellis asked the chair about our agreement on 30% of the time being used for Q&A. The chair said the agreement was on the actual proposals. The format today is a choice of the presenters. Jason then stated that this is waste of our time and we could have stayed home and done this with email there. Chair said his input was acknowledged.
The third presentation of the day was given by Jack Pardee on Response to the No Comments Involving Time To Market Issues document 15-04-0515-00-003a  and the general topics covered were:
· Time To Market - Representative Issues
· Time to market for  DS-UWB proposal
· Currency of proposed specification for standardization vis-à-vis the silicon chips in DS-UWB products presently being shipped
· Representative TTM Comments
· #3 - It is not clear what the time to market for this proposal is.

· #55 - I would consider changing my "NO" vote for merged proposal #2 to a "YES" vote if: There is a better explanation of the time-to-market considerations.
· #84 -  I also have concern for power and time to market.  Lack of data for these items as still missing
· etc. see document 15-04-0515-00-003a
The fourth presentation of the day was given by Matt Welborn on DS-UWB Responses to TG3aVoter NO Comments – Proposal Description page 33 from document 15-04-0516-01-003a  and the general topics covered were:
· Difference between Freescale implementation approved by FCC, and the DSS proposal under vote
· Chips implement UWB proposal in some modes
· There are certain things that the proposal requires that are not in the chips. Example: Transmitter K=4 is not in the chips.
· The chips are interoperable with the merged proposal #2

· Despite the fact that required things from the proposal are not in the chips, those do not impact the FCC certification.
Roberto Aiello asks about time to market, since we heard this morning that the chips that have been approved by the FCC have been around for two years.

Matt Shoemake asks if the product certified has two bands, answer from Bill was yes, he then asks which one was used. Bill answered the lower band.
With respect to the product that was certified by the FCC:

 

1)      Which of the two DS-UWB bands were used? [Low, Upper, Both, Other]

2)      What coding was used? [4-BOK, K=4 BCC, K=6 BCC, Other]

3)      What the 30% excess bandwidth square root raised cosine filter in the DS-UWB proposal used? [Yes/No]

4)      What chip rates were used?

5)      What center frequencies were used?

6)      Was the packet format consistent with the DS-UWB proposal? [Yes/No]

What is meant by this technology is mature?  What is meant by technology? Please define technology. What do you mean by FCC compliant? What does interoperable mean?

The session recessed at 10:03 PM

Session 6 

The TG chairman, Bob Heile, called the session to order at 10:30 AM

The fifth presentation of the day was given by Matt Welborn on DS-UWB Responses to TG3aVoter NO Comments – Proposal Description document 15-04-0516-00-003a  and the general topics covered were:
· Topic: Consistency
· Typical comments

· The information presented by merge proposal #2 is in a fashion that is confusing as it does not stay true to modes of operation, performance capabilities and complexity/power consumption. There are insufficient details on the transmitter and receiver architecture, coding schemes, modulation for validation of the claims presented by merge proposal #2.

· Another critical aspect of the PHY will be robustness. I do not yet have the confidence that the proposed system will deliver the performance necessary to achieve market place acceptance in consumer applications.  I do not question the performance numbers but  functions relegated to the digital realm. Extensive digital processing of these wide band manner. When these items are addressed and if I find no other compelling reasons for voting no, I will consider changing my vote from no to yes

· Response

· A review of the history of the Merger#2 proposal

· A clear summary presentation of the DS-UWB proposal

· Consistent & complete performance and complexity results
· History of Merger #2 Proposal

· Key Features of DS-UWB

· DS-UWB Operating Bands

· DS-UWB Pulse Shapes

· DS-UWB Spreading Codes

· Achieving Different Data Rates

· Data Rates Supported by DS-UWB

· DS-UWB Transmit Chain

· DS-UWB Digital Rake Receiver

· DS-UWB Support for Multiple Piconets

· Complexity Estimates

· UWB System Complexity & Power Consumption

· Complexity For a Rake Receiver

· Example Rake Is Based On 2 Parallel Branches, 3-bit A/D, Symbol Rate Output

· Improved Proposal has Variable Rake Terms to Match Multipath & Save Power

· How can the Rake Adapt to Speed?

· Low Rake Complexity for 16 Fingers

· Complexity Scaling for Simulated Modes 

· Power Consumption for DS-UWB

· Performance and Complexity

The sixth presentation of the day was given by Michael McLaughlin on Detailed DS-UWB simulation results document 15-04-0483-02-003a  and the general topics covered were:
· Simulation Overview
· Simulation parameters
· Awgn Range for 110Mbps
· CM1 Range for 110 Mbps, CM2 Range for 110 Mbps, CM3 Range for 110 Mbps, CM4 Range for 110 Mbps
· AWGN range for 220 Mbps
· CM1 range for 220 Mbps, CM2 range for 220 Mbps, CM3 range for 220 Mbps, CM4 range for 220 Mbps
· Range for 110 and 220 Mbps
· 90% Outage Comparison
Mandatory Rates
· Range for 500 and 660 Mbps
· 90% Outage Comparison
High Rates
· Ultra High Rates: 1Gbps and 1.33Gbps
· AWGN range for 1Gbps
· CM1 range for 1Gbps, CM1 range for 1Gbps: 85% outage, CM1 range for 1Gbps:  80% outage, CM1 range for 1Gbps:  70% outage
· AWGN range for 1.33Gbps
· Common Signalling Mode Rates, Range for CSM modes
The seventh presentation of the day was given by Matt Welborn on Detailed DS-UWB simulation results document 15-04-0483-02-003a  and the general topics covered were:

· Proposal 0137 discussion on tradeoffs of complexity and performance

· Covered issues on CSM

Matt switched to presentation on  DS-UWB Responses to TG3aVoter NO Comments – Proposal Description  document 15-04-0516-00-003a and covered:
· Complexity Estimates

· UWB System Complexity and Power Consumption
· Using lower complexity FEC

· Complexity for a Rake Receiver

· Architecture assumptions

· Example Rake Is Based On 2 Parallel Branches, 3-bit A/D, Symbol Rate Output

· Basically FIR Filter
· How can the Rake Adapt to Speed?

The session recessed at 12:30PM

Session 7 

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

The chair made an announcement that he has had two volunteers for the technical editor and asked if anyone else wants to volunteer please let him know.

Matt Welborn continued his presentation from before lunch on DS-UWB Responses to TG3aVoter NO Comments – Proposal Description  document 15-04-0516-00-003a and covered:
· A review of the history of the Merger#2 proposal

· A clear summary presentation of the DS-UWB proposal

· Consistent & complete performance and complexity results
· Complexity Estimates vs. Performance

· Low Rake Complexity for 16 Fingers

· Complexity Scaling for Simulated Modes 

· Power Consumption for DS-UWB

· Performance and Complexity
· Response 

· A review of the history of the Merger#2 proposal

· The DS-UWB proposal is stable and well-defined

· A clear summary presentation of the DS-UWB proposal

· Consistent & complete performance and complexity results

· Superior performance with lower complexity – the right solution

The eighth presentation of the day was given by John McCorkle on Antenna Issues document 15-04-0520-00-003a  and the general topics covered were:

· Antenna Impulse Response

· Rayleigh Fading

· UWB Fading Distributions
· Frequency Diversity

· Rayleigh Fading, DSUWB Has Sustainable and Fundamental Advantages Over MB-OFDM

The nineth presentation of the day was given by Michael McLaughlin on Theoretical performance of MB-OFDM in the fading channel document 15-04-0484-00-003a  and the general topics covered were:

· Examine the theoretical upper bounds on the bit error probability in the fading channel.

· Demonstrate how these upper bounds give a good example of the real bit error probabilities at the BER’s of interest
· Theoretical upper bounds on the probability of error of some of the codes used in the MB-OFDM proposal were calculated.

· The performance was shown to suffer at the higher coding rates and without any repetition. 

· It was then demonstrated that these upper bounds give a good idea on the real probability of error for the lower BER’s.
John McCorkle continued presenting on his Antenna Issues document 15-04-0520-00-003a (still not on the server at presentation time) and the general topics covered were:

· DS-UWB takes full advantage of UWB Proppagation
· DS-UWB Rake

· Fading drastically changes the ability to scale to high rates at low complexity

· FEC Power Requirements and Scaling

· ADC Power Requirements and Scaling

The tenth presentation of the day was given by Matt Welborn on Detailed DS-UWB simulation results document 15-04-0516-01-003a  and the general topics covered were:

· Spectrum Plot Looks Bad – Why?
· FCC realizes test are not perfect – disclaimer +/- 2 db

· Plot of DS-UWB signal being implemented on a signal analyzer

· Depends on underlying pulse shape

· Spectrum density when modulated is different than the signal that is actually transmitted

· Sequence for spreading
· Noise in measurement process

· Notches from codes
· Measurement made at hot spot

· Piconet Channel Numbers

· Multiple Piconets – each piconet uses different chip rates based on a single PLL
· 8 state and 32 state binary code – mandatory – yes in Transmitter no in the Receiver

· Why 8 state code? Complexity.

· Simulation of PER vs. Es/No in AWGN for the K4 &K6 – Yes floating point codes.

· BCCs outperform 4-BOK at same data rate? 4-BOK can be cascaded and optional for the receiver; you can 2 bits per symbol, simpler DFE
· Mapping in 4-OK QPSK mapping, iterative decoding

· SSA is soft spectrum adaptation – Transmitter/Receiver is not sensitive to notches.
· Adaptation of the spectrum – many techniques – SSA is one of many ways to accomplish

John Barr then gave an announcement about how the Q&A will be handled. He asks that everyone try to submit all questions by email within the next 20 minutes. Anuj Batra asked that we asked the question on the floor. 
The session recessed at 3:30 PM

Session 8
The TG chairman, Bob Heile, called the session to order at 4:00 PM

John Barr continued with his Q&A discussion on all presentations in the last two days. Whew! Panel style Q&A. Topics were discussed on:
· Essential Compromise Definition  - see document 15-04-0478-01-003a
Q: Anuj Batra asked what is the basic difference of rhe DS-UWB between July 2004 and now?
A: Only addition is the base if we have a compromise – 9Mb/s CSM Rate, Anuj said after 262 no vote comments, then nothing was changed to accommodate the comments.

Q: Vern B asked if the CSM shown before lunch was different. Vern sated that many items presented are kind of there as ideas, but wants to know if they are firmly part of the proposals. A: John McCorkle said the basic features have been there since creation of 137r3. 
Q: Gadi Shor asked how the viterbi decoder error floor effect disappeared?  When looking at your simulation results for the DFE it seems like you did not do complete link level simulation but rather assume that the noise at the output of the DFE is AWGN like. I have done simulations of DFE for differnet bit rates and at 200 Mbps and above you get error floor which does not allow you to operate even if the signal level is very good)

My question is: did you ignore the fact that the noise at the output of the DFE is data dependent in your simulations? If not, how come you don't have an error floor problem?

A: Michael McLaughlin said that some channels showed an effect..  John McCorkle said they used theoretical DFEs. The error floor should be there, it was not.  It appears there was something missing. 
Q: Jeff Forester asked what are the big difference in complexity between DS-UWB and MB-OFDM. It does not look like fundamentally it’s that different.
Q:Roberto Aiello asked how the current chip availability gives DS-UWB an advantage over MB-ODFM since they have chips as well. Does it meet PAR?

A::John Barr said that the learning curve of end equipment products gives them advantage. Jon Adams said that interoperability in Q4 2004. The meets the PAR question was not answered.
Q: Joy Kelly asked about the interference rejection.
A: John McCorkle said the Sinewave would be projected onto the space.

Q: Joy Kelly asked what would e the waveform effect?

A: John said the new wavform has very little effect. He said there is a document describing this and he would email it to Joy.

“Rest of Q&A to be completed in o497r2.”  will be transcribed
The session recessed at 6:05 PM

WEDNESDAY, 15 SEPTEMBER 2004
Session 9 

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

The session recessed at  AM

Session 10
The TG chairman, Bob Heile, called the session to order at PM

The session recessed at PM
Session 11 

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

The session recessed at PM
THURSDAY, 16 SEPTEMBER 2004
Session 12
The TG chairman, Bob Heile, called the session to order at  AM

The session recessed at  AM

Session 13 

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

The meeting adjourned at PM
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