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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
Hisashi 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 Gregg 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.

Gregg 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
THURSDAY, 18 MARCH 2004
Session 6  
The TG chairman, Bob Heile, called the session to order at 8:06 AM

Bob Heile stated that for the next 2 hours we would listen to the no vote confirmations and the following that we would have 4 hours of contribution presentations. 

Ian Gifford suggested at the time of his no vote explanation that we have the response to the no vote explanations by at least one week before the meeting in May 2004.
Ian Gifford said that MB OFDM should consider the IEEE ISTO, and hat consensus standards are just that.

John Barr asked the chair if the no vote explanation was not given orally, but only submitted by email was that considered official? Tthe Chair said “yes”. 

The following NO-vote explana​tions were given:

Jon Adams:
1) I remain concerned that the MBOA approach cannot meet FCC and other regulatory body requirements without power reduction which in turn will severely impact range or performance. At this time, the NTIA is undertaking to perform testing that may indeed resolve this question. This report should be available later this year. Let's see what a truly independent body that has strong expertise in the wireless space has to say. 
2) I am concerned that by the time products based upon this technology are generally available (2-4 years) that the data rate requirements will have exceeded 500Mbps. The MBOA has withdrawn their high data rate option from their proposal. Are we creating immediate obsolescence if we select this approach? Please show data rate options to 2Gbps to ensure future growth.
3) As with all technologies, what we think now is the best approach is often proved wrong or at least inadequate with future progress. The common signaling mode approach is a reasonable approach to dealing with this. THe MBOA must include this in their proposal in order to provide a clear method for other spectrum users to be able to 
communicate with the MBOA equipment partially for good stewardship of shared spectrum and partly because none of us are clairvoyant enough to know the future.
4) I don't see any products anytime soon from the MBOA. Time to market is an important part of selection. The DS camp has second generation silicon and third generation coming later this year. It has a strong data rate growth path that has been demonstrated in multiple presentations. The only things the MBOA has shown as physical devices are rack-mounted transmit-only devices that are largely composed of discrete devices and that do not meet the MBOA proposal. Please show real silicon solutions that meet the proposal and validate all of the hypotheses.
I may be able to change my NO vote when sufficient answers to the above issues are adequately addressed.
 
Paul Ballentine:

The main reason I voted not to confirm the MB-OFDM solution is that it still has not addressed the regulatory uncertainty that surrounds this proposal.  There is work going on both at the FCC and at the NTIA to evaluate the relative levels of interference caused by the multiband approach, and it does not make any sense to confirm a standard that may not be allowed by even the FCC, let alone the regulatory agenciess in other countries that may have even more concern over interference caused by UWB.  The updated MERGED PROPOSAL #2 a.k.a. DS-UWB is free of regulatory barriers.  The DS-UWB authors updated their proposal -04/137r0 and -04/140r1 and provided an alternative approach of developing a single PHY standard that allows compliant UWB devices to use either DS-UWB or MB-OFDM, yet still allows all compliant devices to interoperate and coordinate their use of the shared UWB spectrum.
A second reason I voted no is because there is still no proof that the MB-OFDM approach can even meet the performance requirements set by the PAR.  The DS-UWB approach has been implemented by at least two companies and has been shown to be capable of meeting the PAR requirements.  

Therefore, I would consider changing my no vote to yes if the MBOFDM proposers either change their approach to a direct sequence method or at the very least allow the direct sequence approach be part of a standard through a common signaling method.

John Barr:

The main reason I voted not to confirm the MB-OFDM solution is that it still has not addressed the regulatory uncertainty that surrounds this proposal.  There is work going on both at the FCC and at the NTIA to evaluate the relative levels of interference caused by the multiband approach, and it does not make any sense to confirm a standard that may not be allowed by even the FCC, let alone international regulatory bodies that have even more concern over interference caused by UWB.  The updated MERGED PROPOSAL #2 a.k.a. DS-UWB is free of regulatory barriers.  The DS-UWB authors updated their proposal -04/137r0 and -04/140r1 and provided an alternative approach of developing a single PHY standard that allows compliant UWB devices to use either DS-UWB or MB-OFDM, yet still allows all compliant devices to interoperate and coordinate their use of the shared UWB spectrum.
A second reason I voted no is because there is still no proof that the MB-OFDM approach can even meet the performance requirements set by the PAR.  The DS-UWB approach has been implemented by at least two companies and has been shown to be capable of meeting the PAR requirements.  
The third reason I voted no is because the MB-OFDM approach is extremely complex compared to the new DS-UWB proposal (3-4X), cannot scale to the higher data rates that will be necessary, and will consume more power than necessary for handheld/mobile products.
Therefore, I would consider changing my no vote to yes if the MB-OFDM Authors either change their approach to a direct sequence method or at the very least allow the direct sequence approach be part of a standard through a common signaling method.

Monique Bourgeois: 

There are still open questions as to whether the MB-OFDM proposal will be ruled legal by the FCC. We should not pass this proposal unless we have the go ahead from the FCC.
Ed Callaway:

I am still troubled by the apparent contradiction between the selected proposal and the FCC UWB regulations on frequency hopping, which seem quite clear to me and require a power reduction that would leave the proposal with an extremely short range.  I could change my vote to a "yes" vote if a more conventional UWB modulation were selected, rather than OFDM.

 

Soo-Young Chang:

1. complexity

By using OFDM, the complexity increases. This parameter of complexity is important for low cost, low power consumption requirements.

2. simultaneously operated piconet (SOP) capability

Time-frequency coding scheme suggested in MBOA proposal is not able to accommodate more than three piconets.

3. interoperability with other type of UWB devices

Interoperability function is desirable to be able to communicate with other type of devices. If  small number of circuit elements/gates are needed to add this function, it can be added.

4. average power used to satisfy FCC mask

Since frequency hopping scheme is used, it is needed to verify that currently proposed power budget is allowed under the FCC mask.

If they are solved, I would like to vote "yes".

Michael Dydyk:

a. I have doubts as to the ruling of FCC and NTIA on the approach taken by Proposal #1.

b. I do not believe that Proposal #1 will be able to deliver samples of  their design in  2004. As an Analog Designer of MMIC functions at Microwave  frequencies who knows the duration of process steps I predict, late 2005. 

c. Did not like the display of arrogance by Proposal #1 Team by refusing to engage in compromise discussions.

d. I am concerned that by the time products based upon this technology are generally available (2-4 years) that the data rate requirements will have exceeded 500Mbps. The MBOA has withdrawn their high data rate option from their proposal. Are we creating immediate obsolescence if we select this approach? 

e. Because the MB-OFDM solution is unproven and has regulatory uncertainty, I will consider changing my no vote to a yes if the common signaling mode is adopted and both the MB-OFDM solution and the DS-UWB solution are included in the standard.

Shahriar Emami:

1. MOFDM has no mechanism to coexist w/ other UWB users in UWB band. They need to adopt a common signaling scheme to do so. I would consider changing my vote if they adopt one.

2. The complexity associated with MBOA as it stands is twice that of DS-UWB. I would consider doing so if they make their complexity comparable or lower than that of DS-UWB.

3. Regulatory issues with MBOA are not solved yet. I would consider changing my vote if FCC approves MBOA..

4. Time to market issue is a primary concern for MBOA. Will consider changing my vote if it is addressed realistically.

5. There are two many collisions in TF codes in SOP environment. I'll consider changing my vote if they rearrange the bands and design TF codes to improve the performance in SOP environment.

Reed Fisher:

In the not so far away analog AMPS days (late 1980s), the system proponent built and field tested his system. He then went to a Standards body and got a system Standard. He did not show up with viewgraphs and simulations claiming that his system was the best. I am suspicious of hastily put-together consortiums such as the MB-OFDM. More time must be allocated for further study and possible hardware demonstrations.

Concerning the posssible FCC problems:

I will  consider changing my no vote to a yes vote if the MB-OFDM proponents can show that their proposal is compliant with the FCC regulations and does not show a performance detriment relative to non-MB-OFDM proposals as a result of FCC rules. An example would be to have a working prototype that obtains FCC approval under 47 CFR part 15.

Ian Gifford:

1) The main reason I voted not to confirm the MB-OFDM solution is that it still has not addressed the regulatory uncertainty that surrounds this proposal.  There is work going on both at the FCC and at the NTIA to evaluate the relative levels of interference caused by the multiband approach, and it does not make any sense to confirm a standard that may not be allowed by even the FCC, let alone international regulatory bodies that have even more concern over interference caused by UWB.  The updated MERGED PROPOSAL #2 a.k.a. DS-UWB is free of regulatory barriers.  The DS-UWB authors updated their proposal -04/137r0 and -04/140r1 and provided an alternative approach of developing a single PHY standard that allows compliant UWB devices to use either DS-UWB or MB-OFDM, yet still allows all compliant devices to interoperate and coordinate their use of the shared UWB spectrum.  Consequently, I will consider changing my NO vote to YES if the MBOA provides 1) Unequivocal proof that their proposal is compliant with both the FCC and NTIA regulatory rulings regarding UWB emissions.  2) proof that their proposal does  not suffer a reduction in performance relative to non-FH proposals as a result of FCC and NTIA rulings.
2) The MB-OFDM solution uses band hopping which increases interference in order to reduce complexity.  I will consider changing my no vote to a yes if the MB-OFDM solution is changed to an OFDM solution.
3) There have been claims that the MB-OFDM solution always causes less interference than legal impulse radio solutions, but there are cases where the MB-OFDM interference is worse than impulse radio.  I will consider changing my no vote to a yes when the NTIA signs off that the MB-OFDM solution -03/268r2 does not ever cause more interference than that specified in the FCC rules.
4) There were NO VOTE COMMENTS submitted in July 2003 that the MB-OFDM solution uses dummy tones in order to meet the 500 MHz minimum bandwidth requirement.  The name of the tones was changed to guard tones as an attempt to satisfy the NO VOTE COMMENTS.  This does not change the fact that they are unnecessary. 5 of the 6 guard tone groups for mode 1 impact restricted bands.  The NTIA says that any device that purposely injects noise into the spectrum in order to meet the FCC minimum bandwidth requirements for UWB should never be certified. I will change my no vote to yes if the guard tomes are eliminated from the proposal. 

5) Because the MB-OFDM solution is unproven and has regulatory uncertainty, I will consider changing my no vote to a yes if the common signaling mode is adopted and both the MB-OFDM solution and the DS-UWB solution are included in the standard.
also

6) Based on the FCC allowable power limit of -41 dBm / MHz, UWB will, in my opinion, be best suited to short range cable replacement applications  Even at these short ranges, the reliability of MBOA-based systems will rely heavily on an interpretation of the FCC rules which will permit higher instantaneous transmitted power via the use of frequency hopping.  This assumption/interpretation may very well prove to be accurate.  However, at this time it is very difficult to predict how the FCC will ultimately rule on this issue.  If the MBOA interpretation is inaccurate and the FCC does not permit use of higher instantaneous transmit power for FHSS systems, the effectiveness of the MBOA-based devices will be seriously hindered because of the severe range limitations that will result.  In either case, resolution of this issue could cause protracted delay in market introduction.

7) MBOA is a great proposal in a lot of dimensions.  However, the complexity of the MBOA proposal is not scalable.  As stated above, I feel that the predominant application for UWB will be cable replacement.  For low cost, short range, battery-powered apps, a lower complexity waveform might be much better suited.  Unfortunately, the basic transceiver and baseband processor capabilities required to support OFDM make it difficult to envision a “low complexity” version of MBOA for cable replacement apps.

8) I do not think of UWB as a specific technology, but rather as a broad set of regulations (much like ISM).  IMO, there should ultimately be room for more than one waveform.  After all, we are trying to make decisions on an entirely new area based on essentially zero product experience.  For this reason, CSP is appealing.

9) There is precedent for a “two-wave form” compromise.  802.11 initially had 3 separate physical layers:  DSSS, FHSS, and IR.  The IR solution never really made it to market, but DSSS and FHSS products both gained a degree of market acceptance.  Although the presence of two waveforms did result in some market confusion, the agreement to adopt more than one waveform is what enabled IEEE 802.11 to move forward into the market place rather than to remain stalled in the standards process (as it in fact was) for a prolonged period.  Due to technical advances that were largely unforeseen at the time the baseline 802.11 Standard was adopted, DSSS eventually became the predominant waveform.  Hopefully there is no disagreement that 802.11 has become tremendously successful.  I would argue that the success of 802.11 is due in no small part to a very pragmatic compromise that broke a stalemate that was at least as contentious as what we are currently experiencing in 802.15.3a.

10) I am concerned that by the time products based upon this technology are generally available (2-4 years) that the data rate requirements will have exceeded 500Mbps. The MBOA has withdrawn their high data rate option from their proposal. Are we creating immediate obsolescence if we select this approach? Please show data rate options to 2Gbps to ensure future growth.

I may be able to change my NO vote when sufficient answers to the above issues are adequately addressed.
Tim Godfrey:

1) The FCC has not yet ruled on the MB-OFDM waveform and the use of  frequency hopping for UWB.  If the FCC does not permit use of higher instantaneous transmit power for FHSS systems, the effectiveness of the MBOA-based devices will be seriously hindered because of the severe range limitations that will result.

2) A Common Signaling Mode is needed to support multiple types of PHYs. This mechanism provides a way to move past the current impasse today. It also provides a framework for allowing the support of new higher rate  waveforms in the future, while maintaining backward compatibility. If such a mechanism had been included in the original 802.11 standard, the development of 802.11g and 802.11n would be simplified.

Paul Gorday:
In my opinion, the issues related to both interference and FCC compliance of frequency hopping have not been satisfactorily resolved.  I will consider changing my "no" vote to "yes" if the MBOFDM proposal can be modified such that it has the same, or better, inteference characteristics as the DSUWB proposal.  As an alternative, a combination of the MBOFDM and DSUWB proposals along with a common signaling mode could be adopted, so that there is confidence that at least one of the PHY modes will meet the current FCC requirements.

Allen Heberling:

Interference:

I voted NO on the MB-OFDM proposal because reported analyses have indicated that current MB-OFDM proposal is more interfering than DS-UWB. I will consider changing my vote from NO to YES  if the MB-OFDM proposal can be demonstrably shown  to be less interferring than DS-UWB without any loss in performance, range or robustness.

Regulatory:

As I stated during the July 2003 meeting of the 802.15.3a held in San Francisco, "I voted NO on the MB-OFDM proposal because it was unable to produce documentation that it had obtained FCC regulatory approval for their modulation scheme."  It is now March of 2004 and the 802.15.3a Task group has yet to receive any documentation that would address my concern.  Consequently, I may consider changing my NO vote  to YES if the MBOA provides 1) Unequivocal proof that their proposal is compliant with the FCC regulatory rulings regarding UWB emissions.  2) proof that their proposal does  not suffer a reduction in performance relative to non-FH proposals as a result of an FCC ruling.
NO VOTE COMMENTS submitted in July 2003 identified the fact that the MB-OFDM proposal specified the use of dummy tones in order to meet the 500 MHz minimum bandwidth requirement.  Subsequently, the MB-OFDM alliance changed the name of the tones from "dummy" to guard tones as an attempt to satisfy the NO VOTE COMMENT.  Changing the name of the tones does not change the fact that they are part of the MB-OFDM proposal simply to meet the minimum UWB frequency requirement specified in the FCC R&O. Presentations this week revealed that  5 of the 6 guard tone groups for mode 1 impact restricted bands.  The NTIA, an FCC peer regulatory agency, has specified " that any device that purposely injects noise into the spectrum in order to meet the FCC minimum bandwidth requirements for UWB should never be certified. Consequently, I will consider changing my NO vote to a YES if the "dummy"/guard tones are eliminated from the MB-OFDM proposal. 

Time To Market:

I voted NO on the MB-OFDM proposal because the advocates for this proposal have yet to provide demonstrable chip level technology.  Power point slides and simulations are insufficient evidence for adopting a proposal.  The DS-UWB proposal advocates have provided demonstrable chip level implementations of their proposal.  Consequently, I will consider changing my NO vote to a YES if the MB-OFDM advocates can provide a demonstrable chip implementation.

High Bit Rate Capability:

I voted NO for the MB-OFDM proposal because most recent presentation indicated that tit no longer provides support for previously claimed data rates.  Consequently, I may consider changing my NO vote to a YES if the MB-OFDM proposal reinstates demonstrable support for its previously claimed higher data rates.

Refusal to Compromise:

I voted NO for the MB-OFDM proposal because the advocates for the MB-OFDM proposal refused to consider any compromise to their current proposal. However, I will consider changing my NO vote to YES if the MB-OFDM advocates  will adopt the Common Signalling Mode and frequency allocation modifications included in the compromise proposal presented by M. Wellborn earlier this week.

Barry Herold:

The implementation complexity based on OFDM, to my understanding, must be higher than that of XSI's. It can never be any simpler, any cheaper, less power-consuming than the XSI's mechanism. FCC regulations. At this time, it is not clear that the OFDM solution can be implemented under FCC rules because of frequency hopping rules currently in effect.

I will change my NO vote to YES if the implementation cost and power consumption can beat that of XSI’s. Also, reasonable assurances must be offered that the OFDM approach, as presented, meets FCC guidelines.

Karl Heubaum:

1) I voted against confirmation of the MB-OFDM proposal because measurements and analysis performed thus far indicate it will generate greater interference than the DS-CDMA proposal. This has significant consequences for regulatory approval of the MB-OFDM PHY in the U.S. and in other countries, and is the subject of testing at the NTIA. I will consider changing my no vote to yes if the MB-OFDM proposal can be demonstrates to generate less interference than the DS-CDMA proposal.

2) I voted against conformation of the MB-OFDM proposal because its proponents have refused to acknowledge that multiple UWB PHYs will see real world deployment. The task group has identified an approach -- the Common Signaling Mode -- that's relatively easy to implement and enables multiple UWB PHY technologies to peacefully coexist, thereby avoiding the inteference problems we've seen with IEEE 802.11b/g, Bluetooth, and other technologies that share the 2.4GHz ISM band. I will consider changing my no vote to yes if the MB-OFDM proposal is changed to include support for the Common Signaling Mode.

3) I voted against confirmation of the MB-OFDM proposal because its most recent revision dropped support for previously claimed high data rates. 

These data rates will be important in short range cable replacement use cases. I will consider changing my no vote to yes if the MB-OFDM proposal demonstrates support for these previously claimed high data rates.

4) I am concerned by press stories where members of the MBOA state they've adopted a non-IEEE 802.15.3 MAC for the MB-OFDM PHY proposal: http://www.commsdesign.com/showArticle.jhtml?articleID=18400469
Within the task group the proponents of the MB-OFDM proposal have stated 

that their PHY will support the IEEE 802.15.3 MAC, but if this is the case why publicly state outside the task group that they've adopted another MAC? Why wasn't this  decision to adopt another MAC included in the updated MB-OFDM proposal delivered to the task group? Is a different MAC required for the MB-OFDM PHY to deliver its claimed performance? If the MBOA 

delivers on its previous promise to bring the specification it's developing outside of the IEEE 802.15.3a task group back into the task group when it's finished, how do they plan to reconcile this newly adopted MAC with the 802.15.3a PAR, which states the task group is chartered with the responsibility to standardize a high data rate PHY that uses the 802.15.3 MAC? I will consider changing my no vote to yes if the MB-OFDM proposal is demonstrated to comply with the 802.15.3a PAR, including support for all claimed data rates when used with the 802.15.3 MAC.

Michael Hoghooghi: 
Inflexibility of the MBOA Coalition
I voted NO for the MB-OFDM proposal because the supporters of the MB-OFDM proposal refuse to consider any compromise to their current proposal.  They have maintained a very inflexible position all the way through and continue to exhibit total inflexibility or collaboration in any possible option to converge or provide alternative joint or complimentary proposal.  However, I will consider changing my NO vote to YES if the MB-OFDM advocates will adopt the Common Signaling Mode and frequency allocation modifications included in the compromise proposal presented by M. Wellborn earlier this week.
 Regulatory
As I stated in July 2003 during the 802.15.3a meeting in San Francisco, "I voted NO on the MB-OFDM proposal because it was unable to produce documentation that it had obtained FCC regulatory approval for their modulation scheme."  It is now March of 2004 and the 802.15.3a Task group has yet to receive any documentation that would address my concern.  Consequently, I may consider changing my NO vote to YES if the MBOA provides 
1)       Unequivocal proof that their proposal is compliant with the FCC regulatory rulings regarding UWB emissions.  
2)       Proof that their proposal does not suffer a reduction in performance relative to non-FH proposals as a result of an FCC ruling.
 Earlier submitted NO-VOTE Comments (July 2003) identified the fact that the MB-OFDM proposal specified the use of dummy tones in order to meet the 500MHz minimum bandwidth requirement.  Subsequently, the MB-OFDM alliance changed the name of the tones from "dummy" to guard tones as an attempt to satisfy the earlier NO-VOTE COMMENT.  Changing the name of the tones does not change the fact that they are part of the MB-OFDM proposal simply to meet the minimum UWB frequency requirement specified in the FCC R&O.  Presentations this week revealed that  5 of the 6 guard tone groups for mode 1 impact restricted bands.  The NTIA, an FCC peer regulatory agency, has specified "that any device that purposely injects noise into the spectrum in order to meet the FCC minimum bandwidth requirements for UWB should never be certified.  Consequently, I will consider changing my NO vote to a YES if the "dummy"/guard tones are eliminated from the MB-OFDM proposal altogether. 
 Interference
I voted NO on the MB-OFDM proposal because reported analyses have indicated that current MB-OFDM proposal is more interfering than DS-UWB.  I will consider changing my vote from NO to YES if the MB-OFDM proposal can be shown demonstrably to be less harmful (or less interfering) than DS-UWB to other systems.
High Bit Rate Capability
I voted NO for the MB-OFDM proposal because most recent presentation indicated that tit no longer provides support for previously claimed data rates.  Consequently, I may consider changing my NO vote to a YES if the MB-OFDM proposal reinstates demonstrable support for its previously claimed higher data rates.
TTM & Availability
I voted NO on the MB-OFDM proposal because the promoters of the MB-OFDM proposal have yet to provide demonstrable chip level technology.   Power point slides and simulations are insufficient evidence for adopting a proposal.   Consequently, I will consider changing my NO vote to a YES if the MB-OFDM advocates can provide a demonstrable chip implementation.
Pat Kinney:

I would change my no vote to a yes confirmation if: 
It would include a common signalling mode that would provide the baseline connectivity to allow a DS-UWB device to interoperate with an MB-OFDM device

Guenter Kleindl:

I prefer the 'compromise proposal' which combines MB-OFDM and DS-CDMA as 2 modes (which can talk to each other) into one standard, because this 
(a) supports a wider variety of applications and 
(b) provides an implementation alternative, in case one of the modes can not be used, e.g. because of regulatory limitations
Ryuji Kohno:

(1) Avoidance of interfere to coexisiting systems

 MB-OFDM proposal has a function that either subbands or tones in the overlapped band with signals of coexisting systems can be tuned off in order to avoid interference to them. However, it has not clearly explained how to detect the signals from coexisting systems. Some successive questions are as follows,

(1-1) How much large is the overhead of software/hardware to detect signals from coexisting systems and to control tuning on/off? 

(1-2) How much is performance degradation due to detection error of the coexisting system's signal?

(1-3) If the overlapped bands with coexisting systems is over 50% or more up to 100%, then how can the proposed system keep necessary performance?

(1-4) Why doesn't it apply some sort of spectral shaping like SSA?

(2) Necessity of Common Signaling Mode(CSM)

Even if any scheme is approved to be an IEEE802.15.3a standard, some other UWB compliant scheme to a egulation can cooperate in the same area with the same band.  

(2-1)How can you avoid mutual interference between different UWB systems?

(2-2)A senser network of IEEE802.15.4a may share the same band with WPAN of IEEE802.15.3a. Without CSM, how can you share the band?   There is a common controling channel between IEEE802.11b and 11g at 2.4GHz band to avoid mutual interference.

Yuzo Kuramochi:
1. Interference issue
DS-UWB shows less interference than that of MB-OFDM.
2. SOP issue
Forcing 4 piconets into 3 frequency bands degrades the performance.
Fred Martin:

I would consider changing my NO vote to YES if the following issues are addressed.

1.  FCC regulations aside, there continues to be a significant perception in the industry that any UWB solution causes unacceptable interference in the presence to existing communications systems.  In this environment, we should select as our baseline approach the one with the demonstrated lowest interference.  At this time, evidence has been presented to our committee that the OFDM system causes more interference to some satellite TV systems than competing systems.  It needs to be shown, definitively, that the OFDM system does not cause more interference than competing systems.

2.  It is becoming clear that opportunity to define a single dominant PHY in the UWB space is slipping away from us.  Given this new reality, the current proposal needs to be expanded to address co-existence and cooperation with other  PHY layers.

3.  I find the higher optional rates presented in the latest update of the DSSS approach to be compelling.  I would like to see how OFDM  can address this opportunity.

John McCorkle:

-- The complexity of the MB-OFDM is reduced to less than 250k gates, or effectively the equivalent of the DS-UWB proposal, or if modes are included that allow a compliant radio to be built with the lower complexity/power/die-size equivalent of the DS-UWB proposal. I do not believe there is any good reason to require 3-times more gates, yet no better performance.

2-- The MB-OFDM proposal can be modified to include extended modes that allow the data-rate to be at least twice as fast as its current top rate. I do not believe there is any good reason to pick a standard that cannot grow to support higher data rates, especially to serve the ultra low power handheld device market.

3-- The MB-OFDM proposal can be changed to be less interfering than the DS-UWB proposal (for example, on a c-band satellite down link as both groups have looked at). Every analysis and every set of measurements presented to TG3a has shown that DS-UWB has less interference than MB-OFDM. Rather than deriving a benefit from this higher interference (e.g. in lower complexity or higher throughput), the performance is worse. There is NO good reason to accept this higher interference. The MB-OFDM solution causes the same additional interference in a given band as an illegal gated DS-UWB signal with the same duty cycle as the MB-OFDM signal has in a given band.

4--The MB-OFDM proposal can be changed such that it does not emit noise in order to extend its bandwidth to the required 500 MHz. This “no” comment has been on record since last July and has only been addressed by changing the name of the tones from dummy tones, to guard tones. That does not address the problem. The IEEE should not approve a standard that requires broadcasting noise for no other reason than to fill out the bandwidth.

5-- Two non-mandatory interoperable modes are included, an MB-OFDM mode, and a DS-UWB mode.

(A) There is precedent for a “two-waveform” compromise. 802.11 initially had 3 separate physical layers: DSSS, FHSS, and IR. The IR solution never really made it to market, but DSSS and FHSS products both gained a degree of market acceptance. Although the presence of two waveforms did result in some temporary market confusion, the agreement to adopt more than one waveform is what enabled IEEE 802.11 to move forward into the market place rather than to remain stalled in the standards process (as it in fact was) for a prolonged period. Due to technical advances that were largely unforeseen at the time the baseline 802.11 Standard was adopted, DSSS eventually became the predominant waveform. Hopefully there is no disagreement that 802.11 has become tremendously successful. The success of 802.11 is due in no small part to a very pragmatic compromise that broke a stalemate that was at least as contentious as what we are currently experiencing in 802.15.3a.

(B) There is a significant time-to-market issue with MB-OFDM since it has never been built and has not had years of use and refinement. It is not prudent to restrict the standard to this unproven proposal.

(C) The common signaling mode included in the DS-UWB standard requires insignificant changes to the MB-OFDM proposal (maybe 100 gates out of 600k gates), yet provides an elegant way to allow both the MB-OFDM and DS-UWB solutions to coexist cooperatively. Given the minimal changes required, and the tremendous benefits, I see no reason to accept going forward with a proposal without it.

6-- If the MB-OFDM proposal can be changed to provide a ranging capability that is equal to the DS-UWB proposal. Ranging is an important application and needs to be fully supported by the solution that the IEEE chooses.

Michael McInnis:

1) M-OFDM compliance with FCC UWB rules has not adequately been addressed by the M-OFDM proposers and is still in question. A written FCC ruling, or an FCC licensed M-OFDM radio, is required to resolve this matter.

2) All link budget assumptions in the M-OFDM proposal are questionable and cannot be relied upon as being accurate until the FCC comments on whether or not the RF power level utilized by the "gated" or "hopping" M-OFDM PHY proposal is allowed by current FCC UWB rules. This issue has not been adequately addressed by the M-OFDM proposers. A written FCC ruling, or an FCC licensed M-OFDM radio, is required to resolve this matter.

3) Motorola has demonstrated and documented a claim that the proposed M-OFDM PHY causes more interference to MPEG-1 satellite systems co-operating within the UWB band than the DS-CDMA proposal does. It is not enough to cause less interference than an impulse radio already allowed under the current FCC UWB rules, we in the IEEE 802.15.3a Task Group should select the UWB PHY proposal which causes the least amount of interference as possible to any and all co-operating licensed wireless services in the UWB band. Only a reduction in demonstrated/simulated M-OFDM interference level to the same, or lower, interference level demonstrated/simulated by the DS-UWB proposal will resolve this matter.

4) The ability of the MB-OFDM proposal to dynamically modify its transmit spectrum to enable coexistence or worldwide regulatory compliance is based on its ability to dynamically turn on or off tones and bands. No mechanism has yet been identified in the M-OFDM proposal to allow devices to coordinate this dynamic modification of the critical link parameters. Although the MBOA has stated that this capability exists, an updated M-OFDM PHY proposal document which includes this mechanism still needs to be released to IEEE 802.15.3a in conjunction with all other summary updates and changes provided up to and including those presented at this IEEE 802 March 04 plenary meeting, before this matter can be resolved.

5) This M-OFDM proposal relies too heavily on the development of future CMOS chip technology (year 2005 or beyond) for expansion into the Band Groups 3, 4, and 5. The future CMOS technology that M-OFDM proposers are relying on may not arrive as soon as the proposers have predicted and there is no guarantee that new CMOS technology will perform in Band Groups 3, 4 and 5 efficiently enough to expand this proposal into the higher band groups as proposed by M-OFDM backers in the future..

5a)In addition, it is probable that both non-IEEE 802 based UWB PHYs and IEEE 802 based UWB PHYs will be operating in and contending with each other for UWB spectrum. A Common Signaling Method or Mode as described in IEEE 802.15 documents 15-04-0079-03-003a and 15-04-0081-02-003a, or a like CSM proposal from MBOA M-OFDM proposers, must be embraced and adopted by the MBOA M-OFDM proposers to ensure peaceful coexistence of multiple UWB PHYs operating within UWB band(s). The marketplace would pressure non-IEEE UWB PHY adopters into utilizing the IEEE UWB CSM mechanism. With a UWB band CSM mechanism in place perhaps we could agree to a dual IEEE 802.1.3a UWB PHY arrangement where an M-OFDM PHY operates in the lower UWB band separately but simultaneously with a DS-UWB PHY which has shifted it's operation to the upper UWB band where the M-OFDM proposal lacks the capability to function at this time.

THE BOTTOM LINE

I WILL CONSIDER CHANGING MY NO VOTE TO A YES VOTE IF THE MBOA M-OFDM PROPOSAL CAN PROVE UNEQUIVOCALLY THAT THE PROPOSAL IS COMPLIANT TO THE FCC UWB RULES AS IT IS CURRENTLY PROPOSED, DOES NOT SUFFER A PERFORMANCE DETRIMENT RELATIVE TO WHAT HAS BEEN PROPOSED AS A RESULT OF COMPLYING WITH THE FCC UWB RULES, THE MBOA M-OFDM PHY PROPOSAL IS SHOWN TO PROVIDE LESS INTERFERENCE TO LICENSED SATELLITE SERVICES OPERATING WITHIN THE UWB BAND THAN THE DS-UWB PROPOSAL DOES, AND THE M-OFDM PROPOSERS EMBRACE AND ADOPT A COMMON SIGNALLING METHOD OR MODE TO ENABLE PEACEFUL CO-EXISTENCE OF ALTERNATE UWB PHYs WITHIN THE UWB BAND.

Michael McLaughlin:

1. The FCC have specifically discouraged frequency hopping schemes for UWB.

2. The interference from this proposal is several dBs higher than the DS-UWB proposal.

3. The NTIA have specifically disallowed sending noise to artificially meet the 500MHz lower bandwidth limit.

4. The 480 Mbps mode has very poor performance.

5. Time to market is comparatively worse than other proposals.

6. The new band grouping scheme results in many piconet options which have very high attenuation.

7. The clock frequencies and convolutional coder do not support a common 

signalling mode.

8. No SOP figures have been presented for more than 1 interfering piconet

Marco Naeve: 

From what has been show so far the MBOA solution seems to be more complex than the DSUWB solution and also does not seem to be capable of growing beyond the 500Mbps limit.  As we have seen in the recent past, the need for higher and higher data rates is increasing in a rapid pace and we need to select a technology that is open to future expansion well beyond 1Gbps. I will consider changing my no vote to yes if the MBOA group can show a data rate growth path for future expansions in this area. 
It also seems that the interference from the OFDM hopper system is much more disruptive to licensed systems in the same band when compared to the DSUWM system. It may be necessary to run the MOFDM system at significantly reduced output power to alleviate FCC concerns and therefore rendering this technology unusable for many of the envisioned applications. I may consider changing my vote when an independent regulatory body can show that this is not the case. 
From everything that we have seen it is still not apparent that the MBOA solution will pass FCC type acceptance in practical environments at the specified performance, such as 100Mbps@10m. If this can be shown then I will consider changing my no vote
Chiu Ngo:

1. The band plan of the MB-OFDM proposal has been changed. However, its performance compared to the previous version of the proposal was not clear.

2. The issue on FCC regulation about interference generated by MB-OFDM is still un-resolved.

I will consider changing my vote to yes if the group proposing the MB-OFDM solution resolves the above issues.

Knut Odman:

1. Regulatory/Interference

To deal with regulatory uncertainty I cannot approve a proposal that has shown demonstrably higher interference than a competing proposal. I will consider changing my vote to yes if the MB-OFDM camp can demonstrate a lower interference level than DS-CDMA (not than impulse radio) without emitting noise in order to get 500 MHz bandwidth.

2. Performance

It is uncertain that merged proposal #1 can meet the PAR and scale up to data rates >= 500 Mbps especially after removing the high data rate option from the proposal. I will consider changing my vote to yes if the proponents can show a scalability up to higher data rates in the current propsal, alternatively adding a high data rate option.

3. Time to market

I see implementation time to market as a crucial parameter for a successful 802.15.3 alternate Phy. The DS-CDMA camp has second generation silicon on the market while the MB-OFDM yet has to show a successful implemntation. I will consider changing my vote to yes once the MB-OFDM camp releases silicon of comparable maturity to DS-CDMA. 

4. Complexity

The basic transceiver and baseband processor capabilities required to support OFDM make it difficult to envision a "low complexity" version of MBOA for cable replacement apps. I would consider changing my no vote to yes if the MB-OFDM Authors either change their approach to a direct sequence method or at the very least allow the direct sequence approach be part of a standard through a common signaling method.

5. Adaptability to current and future standards

We are trying to make decisions on an entirely new area based on essentially zero product experience. As with all technologies, what we think now is the best approach is often proved wrong or at least inadequate with future progress. The common signalling mode approach is a reasonable approach to dealing with this. There is also a precedence for a multiple Phy support compromise from 802.11, where the standard supports DSSS, FHSS and IR but the market eventually selected DSSS. I would consider changing my no vote to yes if the MB-OFDM Authors adopts the compromise proposal including the CSM and suggested frequency allocation modification included in the compromise proposal. 

Hiroyo Ogawa:

I am considering to changing my No vote to a Yes if the MBOFDM proposal can prove that the proposal is compliant to the FFC regulations and does not suffer a performance detriment relative to non-MBODFM proposal as a result of the FCC rules.

Jack Pardee:

Although addressed, the issue of FCC acceptability of the Merged Proposal #1 has not been adequately resolved. I would consider changing my No vote to Yes when this key issue has been resolved with acceptable rigor. 

Recent changes in  Merged Proposal #1 and Merged Proposal #2 have been made than that appear to improve performance in several important ways.  Limited time and inadequate access to details of tests and simulations made it impossible to evaluate and fairly assess the merits of Merged Proposal #1 relative to Merged Proposal #2. In particular, I have concerns over the relative power/performance characteristics of Merged Proposal #1 for handheld applications.  The complexity of the base mode design seems burdensome compared to the reported simplicity available in Merged Proposal #2.  Changes to remove the high data rate option from Merged Proposal #1 raise scaling issues that warrant further evaluation before confirmation.  I would consider changing my No vote to a Yes when the two merged proposals have been fairly compared based on the most current revs of the supporting documents and when the authors of each proposal agree that the other proposal team is using a fair model and/or characterization of their work.
During this week's presentations, significant enhancements to support flexibility for future developments were reported based in additional consideration of user and developer needs.  This potentially very positive development supports my earlier and continuing contention that the working group has been asked prematurely to make a decision on a single Alternative Phy.  Limited participation by the Merged Proposal #1 team in the ad hoc exploration of the Common Signal Mode proposal is a troubling sign that they are not serious about developing a consensus standard.  Worse yet, in that regard, was the rejection of the motion on Monday to "...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…" that led to a full day mid-meeting recess of the assembled working group.  I would consider changing my No vote to a Yes if the Common Signal Mode proposal is fairly evaluated and new options explored leading to a non-partisan agreement that it should either be included as part of the standard, or that the concept is infeasible.
Gregg Rasor:

I will consider changing my NO vote to a YES if the following considerations are fully satisfied:

 - The UWB PHY is selected from at least two options using the common signaling mode examined in the San Diego ad-hoc, the two options being MB-OFDM and DS-UWB.

 - The proposers publicly disclose all FCC and NTIA compliance information resulting from the measurement of radios that are fully compliant with the current MB-OFDM proposal, AND a "green light" for the proposed technology from both agencies in the form of a statement of public record.

 - A complete working MB-OFDM radio is demonstrated that meets all selection criteria AND implements effective protection (deleted tones, etc.) for specific licensed services and reserved bands without degrading information throughput to a level less than 95% of the expected maximum for the selected operating mode.

 - Co-location capability is demonstrated with portable electronic devices such as cell phones, portable MP3 players, etc.

 - The MB-OFDM solution is shown to have equal of less interference that DS-UWB as concluded by the pending NIST study.

 - Proven levels of radiated and conducted emissions are confirmed not only per the FCC rules, but also being sufficiently low to permit co-integration of the resulting devices in units mentioned above.

 - Full disclosure of interference testing results, confirmed by simulation and TESTING a working MB-OFDM radio for in- and out- of band effects on co-located cellular telephone systems such as GSM, CDMA, and WCDMA.

 - The full disclosure of implementation details on alleged MB-OFDM radios fabricated according to the current MB-OFDM proposal, and COMPLETE public disclosure of the FCC testing results presented and performed by TDK Labs, along with a matrix of these devices operating in the presence of in-band victim receivers such as analog and digital C-band TVRO systems.

 - Proof that other OFDM based systems exist that operate in similar environments, i.e., uncoordinated overlapping signaling that allows multi-user operation.

 - Substantiated proof (real radios!!!) that the proposed signal processing sections are realizable and less complex than those seen in 802.11a IC's.

Martin Rofheart:

1) BEST USE OF UWB is high data rate, low power, short range connectivity. MB-OFDM needs to answer how it will supply modes that serve this application rather than the 'one size fits all' longer transmission range approach adopted.

2) Still have not adequately addressed regulatory concerns. This includes both interference issues related to GATING and HOPPING as well as issues related to TRANSMITTING NOISE to attain 500 MHz BW.

Yuko Rikuta:

I will consider changing my NO vote to a YES if the modified MB-OFDM 

proposal can prove that the proposal is compliant to the FCC regulations.

Chandos Rypinski:

The best that can be said for the MBOFDM proposal is that it may work in enough places, for enough of the time to be better than no radio. If deployed, I believe it will be superceded and be replaced by a DSSS type system within the next 18-24 months.  This temporary market may be the goal of the MOBOA.
I have and will vote against the MB-OFDM proposal for 802.15.3a for the reasons shown below:
1. I do not believe it complies with the spirit and word of applicable regulations which forbid waste forbid occupancy of radio spectrum without useful purpose.  Further, a portion of the allowable transmitter power is deliberately wasted.
2. The availability of the higher rates will not be predictably available because of degradation from "like-signal" interference with large area coverage applications.  Resistance to like-signal interference is inversely proportional to the precision of measurement of phase and amplitude reuired in the demodulation process. The most robust are
two, three and four level codes.  The least robust are those using phase amplitude constellations of 16 and other higher order values. The benefit of the higher order is less occupied frequency space for a given data transfer rate.  This particlar advantage is not only not required, but it is also precludes the benefit of lower required power-per-bit transmitted.
3. There is no sufficient reason to use frequency hopping. To use hopping to reduce average power density is not within my understanding of the rules for this band.  In a system consisting of multiple contiguous access points, this mode will create increased interference unless centrally coordinated.  The complexities of negotiated hopping pattern
and rate might require extension of the 802.15.3 MAC.  
Probably, I would vote in favor of both and OFDM and a DSS phy with common initial access system motivated not by better regard for the OFDM proposal but by the desire to have at least one workable result from the work done.

John Santhoff: 

(1) The PSD of the present proposal specifies the blanking of 6-7 carriers in the center of each 528 MHz band. This creates deep nulls as much as 40 dB in some simulations in the center of the '528 MHz' signal PSD. The resulting FCC derived 'UWB bandwidth is approximately 250 MHz and likely, not permissible under Part 15 (f) of the regulations. This regulatory issue must be solved.
(2) The regulatory issues associated with Frequency hopping have not been resolved at the FCC. Would like to see a letter or policy statement from FCC saying UWB frequency hopping as outlined in the proposal is approved.   
(3) The proposal still does not address coexistence with other users in the UWB band, particularly other 
potential UWB users in the band, even though several coexistence mechanisms have been proposed within 
the framework of 802.15.3a.
(4) The 242 ns symbol slot has no viable provisions for accurate distance measurements, a defect which 
can be corrected with 'common signaling mode' needed for coexistence. 
 (5) The proposal has evolved to one which due to complexity issues effectively eliminates the use in 
battery powered devices that are very energy sensitive like PDAs and cell phones. 
 I will change my vote to a 'YES' when: 
(1) The PSD issues are resolved concerning 500 MHz UWB bandwidth, 
(2) Specific approval from FCC for this proposal 
(3) Coexistence is addressed by a common signaling mode, 
(4) A simple accurate and effective mechanism for distance measurement is addressed 
(5) A solution for energy sensitive devices is shown.

Tom Schuster:

He said  that CSM has not received enough consideration and needs reviewed more closely by MB OFDM.

Michael Seals:

The main reason why I voted no is that the MBOA proposal has still not adequately addressed my regulatory concerns with respect to output power and frequency hopping.
Yuichi Shiraki:

I will consider changing my No to a Yes if the MBOFDM proposal can prove that the proposal is compliant to the FFC regulations and does not suffer a performance detriment relative to non-MBODFM proposal as a result of the FCC rules.
Bill Shovdian:

1) The main reason I voted not to confirm the MB-OFDM solution is that it still has not addressed the regulatory/interference uncertainty that surrounds this proposal.  There is work going on both at the FCC and at the NTIA to evaluate the relative levels of interference caused by the multiband approach, and it does not make any sense to confirm a standard that may not be allowed by even the FCC, let alone international regulatory bodies that have even more concern over interference caused by UWB.  The updated MERGED PROPOSAL #2 a.k.a. DS-UWB is free of regulatory barriers.  The DS-UWB authors updated their proposal -04/137r0 and -04/140r1 and provided an alternative approach of developing a single PHY standard that allows compliant UWB devices to use either DS-UWB or MB-OFDM, yet still allows all compliant devices to interoperate and coordinate their use of the shared UWB spectrum.  I would consider changing my no vote to yes if the MB-OFDM Authors incorporate a direct sequence method or at the very least allow the direct sequence approach be part of a standard through a common signaling method.
2) The MB-OFDM solution uses frequency hopping which increases interference as compared to OFDM in order to reduce complexity.  I will consider changing my no vote to a yes if the MB-OFDM solution is changed to an OFDM solution.
3) There have been claims that the MB-OFDM solution always causes less interference than legal impulse radio solutions, but there are cases where the MB-OFDM interference is worse than impulse radio.  I will consider changing my no vote to a yes if a neutral body like the NTIA signs off that the MB-OFDM solution never causes more interference than that anticipated by the rules.
4) The MB-OFDM solution causes identical interference in a given band as an illegal gated DS-UWB signal with the same duty cycle as the MB-OFDM signal has in that given band.  There was a claim on the TG3a reflector that the FCC is not concerned with illegal signals like gated DS-UWB, only legal signals.  I will consider changing my no vote to a yes if the MB-OFDM proposal is modified so that it causes no more interference than a legal (non gated) DS-CDMA signal.
5) There were "no" comments in July that the MB-OFDM solution uses dummy tones in order to meet the 500 MHz minimum bandwidth requirement.  The name of the tones was changed to guard tones as an attempt to satisfy the no vote comments.  This does not change the fact that they are unneeded. 5 of the 6 guard tone groups for mode 1 impact restricted bands.  The NTIA says that any device that purposely injects noise into the spectrum in order to meet the FCC minimum bandwidth requirements for UWB should never be certified. I will consider changing my no vote to yes if the guard tomes are eliminated from the proposal.
6) Because the MB-OFDM solution is unproven and has regulatory uncertainty, I will consider changing my no vote to a yes if the common signaling mode is adopted and both the MB-OFDM solution and the DS-UWB solution are included in the standard.

Kai Siwiak:

The current down-selected PHY, the MB-OFDM proposal continues to have serious issues. The PHY has evolved significantly from the original Multiband proposal which had clear UWB characteristics to one that has the disadvantages associated with a highly complex narrow band radio solution.

(1) The PSD of the present proposal seems to specify the blanking of 6-7 carriers in the center of each 528 MHz band. That makes for a very deep null, as much as 40 dB in some simulations in the center of' the '528 MHz' signal PSD. The resulting FCC derived 'UWB bandwidth is approximately 250 MHz, hence, is, likely, not permissible under Part 15 (f) of the regulations. This regulatory issue must be solved.

(2) The proposal still does not address coexistence with other users in the UWB band, particularly other potential UWB users in the band, even though several coexistence mechanisms have been proposed within the framework of 802.15.3a. In fact, the trade block MBOA have actively pursued the blocking coexistence work.

(3) The 242 ns symbol wavelet has no viable provisions for accurate distance measurements, a defect which can be corrected with 'common signaling mode' needed for coexistence. 

(4) The proposal has evolved to one which effectively precules use in devices that are very energy sensitive like PDAs and cell phones. 

I will change my vote to a hearty 'YES' when:

(1) The PSD issues are resolved concerning 500 MHz UWB bandwidth,

(2) Coexistence is addressed by a common signaling mode,

(3) A simple accurate and effective mechanism for distance measurement is addressed,

(4) A solution for energy sensitive devices is shown.

Kenichi Takizawa:

I will consider changing my No to a Yes vote if the MB-OFDM proposal prove that the proposal is compliant to

the FCC regulations clearly.

Jerry Wang:

The DS-UWB team proposed a common signaling mode discussion in Vancouver, and has done due diligence.  I believe this is an honorable endeavor and effective approach for UWB to get to market marketplace. Unless both sides sit down to hash out the differences, I can’t confirm.

 
Matt Welborn:
-The MB-OFDM solution uses frequency hopping which increases interference as compared to OFDM in order to reduce complexity
 -There were "no" comments in July that the MB-OFDM solution uses dummy tones in order to meet the 500 MHz minimum bandwidth requirement.  The name of the tones was changed to guard tones as an attempt to satisfy the no vote comments.  This does not change the fact that they are unneeded. 5 of the 6 guard tone groups for mode 1 impact restricted bands.  The NTIA says that any device that purposely injects noise into the spectrum in order to meet the FCC minimum bandwidth requirements for UWB should never be certified. I will consider changing my no vote to yes if the guard tomes are eliminated from the proposal.
-Because the MB-OFDM solution is unproven and has regulatory uncertainty, I will consider changing my no vote to a yes if the common signaling mode is adopted and both the MB-OFDM solution and the DS-UWB solution are included in the standard.
- The MB-OFDM approach suffers from Raleigh fading which significantly degrades performance, esp. at higher dara rates. Some solution needs ot be devised and demonstrated that can effectively overcome the Rayleigh fading effects at high data rates.
- I believe that the complexity of hte k=7 covolutional decoder is too high for higher rate (480 Mbps) implementations. The proposal should be revised to use a less complex FEC code.
Richard Wilson:

I will change my No vote to Yes if the Common Signaling Mode work can 

be agreed as a method for allowing us to move forward and improve the 

time to market;  allowing companies to safely continue with IEEE 

expectation of a merged phy potential at least at some basic level.

Honggang Zhang:
 (1) SOP performance
   I believe that MB-OFDM proposal should improve its SOP performance. Is 3-hop sufficient for
multiple piconets coexistence?  Just 3 or even 7 hops would limit the multiple accesses and the total system 
performance. 
 (2) Necessity of Common Signaling Mode (CSM)
   Even if any proposal is approved to be an IEEE802.15.3a standard, some other UWB schemes compliant to IEEE 802.15 or other regulations can cooperate in the same area within the same band. That is why I do believe that global harmonization and compromise, namely Common Signal Mode (CSM) is so important and necessary. However, I could not find any related improvement with respect to CSM in recent MB-OFDM proposal.
James Zyren:

My reasons for voting “No” on the 802.15.3a confirmation vote on Tuesday March 16:

1.) Based on the FCC allowable power limit of -41 dBm / MHz, UWB will, in my opinion, be best suited to short range cable replacement applications  Even at these short ranges, the reliability of MBOA-based systems will rely heavily on an interpretation of the FCC rules which will permit higher instantaneous transmitted power via the use of frequency hopping.  This assumption/interpretation may very well prove to be accurate.  However, at this time it is very difficult to predict how the FCC will ultimately rule on this issue.  If the MBOA interpretation is inaccurate and the FCC does not permit use of higher instantaneous transmit power for FHSS systems, the effectiveness of the MBOA-based devices will be seriously hindered because of the severe range limitations that will result.  In either case, resolution of this issue could cause protracted delay in market introduction.

2.) MBOA is a great proposal in a lot of dimensions.  However, the complexity of the MBOA proposal is not scalable.  As stated above, I feel that the predominant application for UWB will be cable replacement.  For low cost, short range, battery-powered apps, a lower complexity waveform might be much better suited.  Unfortunately, the basic transceiver and baseband processor capabilities required to support OFDM make it difficult to envision a “low complexity” version of MBOA for cable replacement apps.

3.) I do not think of UWB as a specific technology, but rather as a broad set of regulations (much like ISM).  IMO, there should ultimately be room for more than one waveform.  After all, we are trying to make decisions on an entirely new area based on essentially zero product experience.  For this reason, CSP is appealing.

4.) There is precedent for a “two-wave form” compromise.  802.11 initially had 3 separate physical layers:  DSSS, FHSS, and IR.  The IR solution never really made it to market, but DSSS and FHSS products both gained a degree of market acceptance.  Although the presence of two waveforms did result in some market confusion, the agreement to adopt more than one waveform is what enabled IEEE 802.11 to move forward into the market place rather than to remain stalled in the standards process (as it in fact was) for a prolonged period.  Due to technical advances that were largely unforeseen at the time the baseline 802.11 Standard was adopted, DSSS eventually became the predominant waveform.  Hopefully there is no disagreement that 802.11 has become tremendously successful.  I would argue that the success of 802.11 is due in no small part to a very pragmatic compromise that broke a stalemate that was at least as contentious as what we are currently experiencing in 802.15.3a.  

Ian Gifford stated that considering the public announcements and public information on MB ODFM that have been in the press, that MB OFDM should consider the IEEE ISTO, and that consensus standards are just that.

A straw poll was taken on whether we should continue the day by starting with the contributions now rather than waiting until this afternoon. The body decided to start the contrubtion in this session.  The first contribution was given by Matthew Shoemake. His presentation is contained in document 15-04-0106-01-003a and is titled WiQuest Proposal for Reduced PAR Channel Estimation Sequence for MB-OFDM.
A point of information was asked by Roberto Aiello how we could have a short presentation today to address some of the no vote explanations. The chair said that he would like to discuss that during the break.

Matthew Shoemake’s contribution on WiQuest Proposal for Reduced PAR Channel Estimation Sequence for MB-OFDM covered the following key topics:
· Overview of current packet preamble

· Current PLCP Preamble (268r3)

· Desired Properties of Preambles

· Peak to Average Ratio

· Legacy Channel Estimation Sequence 

· PAR Properties for MB-OFDM and 802.11a/g

· PAR and Conjugation 

· Improved Channel Estimation Sequence

· Reduced PAR Sequences

· Reuse of the Constellation Mapper
Questions on the contributions were on the following topics:

· Peak to Average Ratios for MB-OFDM 
· Reduction of PAR

· Estimates of error rates

· CM3 and CM4 improvements

· Correlation properties in channel sequence

· Peak to average LS of 11a for CM2
The session adjourned at 10:04 AM.

Session 7  
The TG chairman, Bob Heile, called the session to order at  10:33 AM.

The second contribution of the day was presented by Matt Welborn document # 15-04-0163-00-003a . The title of his contribution was: Harmonizing-TG3a-PHY-Proposals-for-CSM. 

Key points presented:

· Goals of Harmonizing

· Multiple Modes in a Single PHY

· Frequency Plan for Data Modes

· CSM and the MB-OFDM bands
· Processing Rates for Data Mode

· Analysis of Two FEC Options

· Code Performance in AWGN Simulation Result

· Diversity Improvements of Coding Performance

· Increased Symbol Rate

· Overview of CSM Signal
· Link Budget for CSM

· Single PHY with Multiple Modes

Questions on the contributions were on the following topics:

· Code Improvement explanation from diversity

· CSM allows a single PHY with a common mode and optional modes
· Commonality of upper bands of MB OFDM and DS UWB

· Type of Diversity used in simulation

· Code performance basis
· Disadvantages of CSM implementation on MB OFDM
· Three  level spreading codes

· HDTV and CSM

Matt Welborn also presented the 3rd contribution of the day document #15-04-0164-01-003a on Scaling-TG3a-PHY-Proposals-for-High-Aggregate-Data-Rates
Key points presented:

· DS UWB Operating Bands

· Mb-OFDM Operating Bands

· Multi-piconet Overview

· Assumptions for Comparison

· Multipath Ranges for 110 Mbps

· Piconets & Multipath Range

· DS-UWB scaling to Higher Rates

· DS-UWB & MB-OFDM Complexity Scaling

Questions on the contributions were on the following topics:

· Scaling ADCs
· Feasibility of 1Gbit Viterbi Decoder

The 4th contribution of the day was given by Honggang Zhang document number  # 15-04-0130-00-003a on SSA-UWB Implementation: an approach for global harmonization and compromise in IEEE 802.15.3a WPAN.
Key points presented:

· Feasibility of High Speed DAC in Silicon
· Expected Power Consumption

· Trade off between DAC sampling rate and the depth and width of the notch

· Spectrum Characteristics of SSA pulse wavelet

· Features of SSA-UWB

· Implementation of SSA-UWB Transceiver

· Architecture of SSA-UWB Transceiver

· Hardware for Geometrical SSA

· Global Harmonization and compromise based on SSA-UWB Systems

Questions on the contributions were on the following topics:

· Theoretical application versus practical use
· Analog processing  and 3.3ns to 3.8ns pulse

· What are the samples that correspond with the frequency

· Frequency of the DAC

The session adjourned at 1:33 PM
Session 8  
The TG chairman, Bob Heile, called the session to order at  PM.

The 5th contribution of the day was given by Yuko Rikuta document number  # 15-04-0114-00-003a on Wideband-Antenna-with-Dual-Frequency-for-UWB-System
Key points presented:

· Antenna types
· Requirements for UWB Antenna

· Planar Monopole Antenna

· Monopole Antenna 
· Distribution per antenna structure

· Radiation pattern of example antenna

The 6th contribution of the day was also given by Yuko Rikuta document number  # 15-04-0115-01-003a on CRL-&-CRL-UWB-Consortium-Lower-band-UWB-Antenna
Key points presented:

· Lower-Band UWB Antenna
· Antenna Design
· Prototype Results
Questions on both contributions were on the following topics:

· VSWR return loss vs. Analysis data on radiation of waveform

· Gain from omni-directional antenna
The 7th contribution of the day was given by Hisashi Tate document number  # 15-04-0087-00-003a on Film type wideband antenna for UWB communication
Key points presented:

· W-LAN Antenna for Laptop PC

· Return Loss & VSWR

· Average Gain (Horizontal Plane)

· Simulation Technology of Antenna

· Target of UWB Antenna

· Omni-directional

· Self-Ground Plane

· Low Cost & Ready for Mass production

· Basic Design of UWB Antenna

· Return Loss & VSWR
· Measurement System of Antenna Properties

· Radiation Pattern at 4.5GHz

· Average Gain (Horizontal Plane)

· Group Delay
Questions on the contribution were on the following topics:

· Test setup procedures and process
· Definition of group delay
· Substrate material – a real sample was shown

· Effective footprint required

· Measurement of group delay

Andy Molisch retracted presentation of  his contribution because it was presented at the 4a meeting.

The chair called a recess until 4:00 PM and at that time we will resume with orders of the day.
The session adjourned at  2:19 PM.

Session 9  
The TG chairman, Bob Heile, called the session to order at  4:00 PM
Ian Gifford asked for a point of order on how long Mark Fidler’s unscheduled contribution would be given.  The chair answered it would be given 20 minutes.
The 8th contribution of the day was given by Mark Fidler document number  # 15-04-0171-00-003a on A critical view of the proposed compromise A marketing perspective from customers

Key points presented:

· Ad Hoc and Multi Phy
· Compromise?
· Compromise should be a process between the authors, not a forced action.
· Deciding the requirements
· PAR is to define a PHY not coexistence of multiple PHY’s
Questions on the contribution were on the following topics:

· Prime consideration – Time to Market vs. Good Technical Decision
· Customer’s requirements

· How to get groups together – breaking the deadlock

· Consumer’s threshold of acceptance

The chair asked that dialog continues to help get us to a consensus. He said the objectives for the May meeting is to continue the down selection. 

He said that Millimeter Wave Group wants to move on to a TG, but due to the number of projects it is not possible.  
Reed Fisher made a motion and Pat Kinney seconded to insert the clause “in the frequency range of 0-24GHz” into the PAR scope of 15.3a. . This will allow this group to move on without compromising  what we are doing in TG3a.

Joy Kelly offered a change to make it “up to 24MHz” rather than 0-24MHz. The modification was approved by  Reed and Pat.
Gregg Rasor made a comment that we need to make sure we don’t use wording or changes to the PAR that would impact the ability of the Millimeter Wave group. He said lets not run into the same kind of problem we have with OFDM, because it was probably never considered originally by the FCC.

The chair asked for objections to the motion on the floor. There were no objectives, and the motion to change the PAR to say “up to 24MHz” passed by common consent.

John Barr made a motion to adjourn and Ian Gifford seconded it.

The chair asked if there were any objections to adjourning, there were no objections.
The session adjourned at  4:44 PM
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