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MONDAY, 16 May 2005
Session 1-3
The task group (TG) chairman, Bob Heile, called the session to order at 11:06am
No announcements.

Call for contributions:

Razzell - Peak power margin UWB waveforms

Wellborne - Recent regulatory activity

Razor - Ultrawideband Peak Power Limits

Review and approve TG3a agenda

Motion to approve the agenda John Adams, James Gilb second.

Must attend 14 sessions to meet 75% attendance level.

Matt Wellborn/John Adams seconded motion to amend the agenda. Change New Data presentation period to a Special order of the Day.

Motion carries unanimously
Agenda passed/carries with no objections

Approval requested for the March 05 Atlanta meeting minutes.
James Gilb/Ian Gifford

Minutes are approved - no objections

Compromise Panel Discussion

6 people have been selected for the panel. .

11:15am Meeting recessed for 5 minutes until tables are set up for panel discussion.

Meeting re-convened at 11:28am with the beginning of a compromise panel discussion.

Panel members: Bob Huang, John Barr, Matt Wellborne, Roberto Aiello,

John Barr proposed that there are two PHYs and two MACs both with strong support and that we need to link the two together through another PAR focused on co-existence .

Matt Welborne presented a document with no document number assigned to it as yet (later assigned as 15-05-0276-00-003a-TG3a-Compromise-Direction.ppt) 

Status of TG3a Effort

Two stable yet very dissimilar UWB approaches.

Over two years of down-selection

No IEEE standard for high rate USB technology

Other organizations have moved in to fill the void (MBOA, UWB Forum, Bluetooth?)

Both proposals under consideration are moving forward to market.

UWB technology draft standardized developed for other applications (e.g. TG4a, proprietary approaches for high rates)

Technical Options

Multiple approaches to compromise have been identified


Two optional independent PHYs in one standard


Two optional PHYS with (optional or mandatory) common signaling mode to coordinate and interoperate.

A single PHY with a required (TBD) lower-rate base mode and two higher rate modes.

Potential Advantages

Negligible complexity increase over baseline implementations

Negligible impact on native MB-OFDM or DS-UWB piconet performance

Mechanism to avoid inter-PHY interference when different UWB PHYs exist in the marketplae 

Potential for interoperation at higher data rates

 Move the TG3a process to completion.

Not an option: avoid the reality that there will be multiple forms of UWB tech in the marketplace.

TG4a: an example and an opportunity.

During the course of the TG3a work T4a has achieved a compromise for a baseline draft standard.

Goal is a low-rate/low complexity UW PHY for TG4 MAC

Specific details of standard are still being finalized.

Shares common frequency band with DS-UWB and MB-OFDM and will therefore need to co-exist.

Serves not only as an example but also as an opportunity to form a bridge between different higher rate UWB systems.

Technical issues exist, but could likely be worked out..

The DS-UWB authors are committed to working for compromise.

Potential motion for TG3a progress,

That TG3a form a sub-committee with representatives from both proposal teams to create a merger of the two remaining proposals. TG3a hereby modifies the down select procedure to indicate that if a technical compromise solution is not developed by July 2005, then down selection  will end and the technical editors will be directed to create a base line draft with each proposal as and independent draft.. No motion was actually made.
Roberto Aiello presented document 530-01-003a 
More information on compromises.

Generation of product - Ad companies invest in silicon, they are less willing to consider anything that would represent a reset of development. 14 companies gave up their method of developing a UWB proposal.

Update of what happened in the first couple of months,

BT SIG has decided to work with UWB developers; Microsoft has joined Wi-Media. 

Wi-Media now has 15 companies which are a majority of PC companies.

Before the end of the year a 2.0 WiMedia product will be out.

If there is no compromise we will have to deal with both PHYs in the market.

We as authors of proposal number 1 are open to compromise and have been open to compromise since day one.

Bob Huang thanked Matt for putting work into trying to come with a solution.

Bob's thinking is on how dowe get UWB into products rather than agreeing to a standard.

Low Cost, Low power consumption, resource allocation - a lot of data in cost and power consumption.

Will hurt cost, power, and resource allocation of frequency band if we compromise.

Independent PHYs will interfere with each other in the market place.

Whenever a company decides on which technology to use they are focused on cost, every penny really does count.

Power consumption - UWB would really be good for personal and mobile devices, especially for entertainment.

Increase in complexity will increase power consumption,

An increase in beacon time will increase power consumption and cause a decrease in efficiency.

Once you cut down the efficiency by using a common signaling channel then you cut down on efficiency in throughput.

Bob Huang says that he cannot understand how a compromise will help him get UWB into the marketplace.

12 (noon) John Barr asked if he could respond to Bob Huang's comments.

USB in consumer devices does not allow them to peer with each other.

UWB would be scaleable, with a chance for global standardization, with a cost factor which we could live with.

Would like to peer-to-peer connect between mobile phones.

It would be nice to have one thing that fits all, but in this market one chip design does not fit all the things that we would like to do.

Matt, follow-up question for Roberto. Matt had listed some compromise options which are technically achievable, would you (Roberto) list some other compromises, elaborate on what forms of compromise that might be acceptable.

Roberto, what I am hearing from the people that are going to use this is that they do not want confusion (technology) in the market. My company sells semiconductor products and as long as they work for their customers, 16 plus companies are currently manufacturing OFDM products. Hard to get specific on a compromise unless he sees the compromise proposal, John says to Roberto that it sounds like you do not want to compromise.

John says there are companies that are doing both OFDM and DS-UWB, one way to make progress and go forward would be to allow two PHYs and work toward co-existence in the future.

Roberto says glad to hear that you are open to changing your mind and working outside the IEEE in the DS-UWB Forum. There are two outside organizations that have an objective to provide products. 

Questions from the floor,

The first questioner agreed with almost everything Matt said, one of the things Matt said, and I agree with is that the end customers do not want to be confused by multiple standards out in the marketplace. I think fundamentally the disagreement is that one PHY and one MAC are the best way to avoid a problem in the market. Is a CSM with two PHYs and MACs going to address this problem in the market?
Matt’s response was that he has heard in this meeting that customers do not want confusion in the market, however TG4a has a UWB proposal, proprietary UWB products are being developed, how can you tell your customers that you are providing them with only one PHY when there are so many other PHYs coming up in the market?
What does a CE company think when they see so many organizations and companies developing UWB products? 

Bob Huang, This is an interesting question, regulatory issues are very important and companies may not develop UWB products until resources are available world wide 

There will not be very many UWB devices around initially, CES may not provide a large number of UWB products initially until regulatory issues are resolved.

John Barr, we have the TG3 MAC, but we have a group which developed a separate MAC. 

Roberto Aiello, here in these meetings we are talking about one MAC and one PHY which are IEEE. Why is John brining this question up in this meeting?

Matt, what is the strategy within OFDM for co-existing with other UWB devices, why not develop co-existence here within IEEE?

Bob Huang, what we are trying to resolve here in IEEE, we are working toward one standard PHY. Wide adoption of an IEEE standard will dominate the marketplace thus this will address your questions regarding other UWB devices in the marketplace. Certainly the IEEE has co-existence issues.

Bill Shovian

110 Mb/s at 10 meters is not an announced rate for the MB-OFDM chipset. Are you here to get something that meets the 3a PAR or are you here to delay an alternative.

Roberto, not up on what marketing has written on the product sheets, I do not understand the notion that we are here to delay the IEEE process. The DS-UWB strategy in Singapore was to filibuster the proceeding. We are not here to delay the IEEE process.

Bill, the point was that the PAR specifies 110 Mb/s at 10 meters, the chipset released does not have a 110 Mb/s rate. Does the MB-OFDM proposal meet the PAR requirements.

Bob, point of order, are we talking about a compromise or are we talking about a proposal.

John, there is a room for compromise.

Matt, it has been stated that industry organizations have adopted merged proposal number 1 but the published information/data is different than what merged proposal number 1 in IEEE.

The question queue was maintained and the meeting recessed for lunch at 12:30pm.
Monday 16 May 2005

Session 2

1:36pm Bob Heile opened the meeting

Announcements, MARS server is now available.

The compromise panel discussion questions from the TG members was resumed.

Question before the break concerning wireless USB, wireless USB is not the only application on the market.

Bill Shovian, 60-70 Mb/s with Freescale solution and USB has been demonstrated, will not have the wireless USB solution however.

Greg Razor, keep hearing comments on single MAC single PHY, would like you to consider a single evolving MAC architecture? How can you close the IEEE UWB PHY so that there is not another MAC used in the marketplace, a closed growth path with the IEEE MAC being the MAC forever.

Bob, wants to see scalability and higher data rates.

Roberto, your question should be related to the two PHYs.

Greg, is there any common ground at all or are we going to sit here all afternoon.

Matt, reality is that there will never be a single PHY in the market while the other side keeps trying to standardize on one PHY.

Roberto, we only have two phys because the authors failed to compromise the proposals into one PHY.

We have considered to kill the PAR a couple of sessions ago and to move on from there.

Matt, 11a, 11b were two PHYs with one MAC, 11g is another that compromised to use only one MAC.
Yamaguci, low data rate has never been discussed. We need to separate them out.

Matt, I see this issue as some sort of compromise solution, it may be the case there will be many more TG4 products out there than TG3.

Roberto, the combining of low bit and high bit rates confuses the compromise effort.
Anuj, when BT and 11b were developed there was no common method for each to coexist.

802.14 cable modem worked hard and would up in deadlock, The thing that helped 802.14 was to kill the PAR which allowed each technology to do things out in the marketplace.
Knut, letting market forces decide may be the best solution. This would be considered more of a failure of the TG rather than developing a compromise.

Anuj, there are a lot of failures in IEEE which are not used today. What we as authors and the people in this room need to do is to ensure that the technology succeeds.

Matt, I think that having two PHYs in the standard allows each to go to market.

Amuj, I do not recommend that approach.

Ian, if we talk about killing the PAR we should also talk about splitting the PAR. If we split the PAR the technologies will move forward within their own projects and time cycles.

My point of view is that splitting the PAR would be the best solution.

Would you like to spilt the PAR and let the project go forward?

Matt, I think that might be a reasonable solution. There may be enough differentiation between both proposals for each to go forward separately,

Bob, I would not be happy with splitting the PAR, I think that there should be only one PHY.

Roberto, we need some unique applications in order to split the PAR.

Ian, we could literally create a working group for each proposal.

Roberto, if both PARs would be successful they would both be in the same market and application.

Ian, I do not agree.
Anuj, you would still have to address co-existence with both technologies.

Bob, you would have to file a co-existence statement you do not have to file that they will not interfere with each other.

If there was a 100 percent step on each other there would be a real problem in getting it through 802.19. It depends on what the co-existence issues are.

Ian, if we split the par we could start editing the PAR.

Robert, the difference between the two is performance.

Joel, what is the date on the 3a par and does It naturally expire, Chuck says December 0f 2006.

Greg, I understand where anuj is coming from regarding the coexistence aspect. This concept of spitting the PAR, what I hear from both sides is that there may be a possibility of going forward. 

Roberto, I do not think I should double up on two PHYs, developing both because someone tells me to (IEEE) just adds cost.

Greg, are you proposing that both of these PHYs are substitutes for each other?
Roberto, this is not what I said, if we can write different applications for each technology then spitting the PAR may work, but you cannot do this right now.
Matt, something oriented around PC or power devices, high speed wireless low cost connectivity, i.e. 11n. I think there is a place where we could partition the market.

Greg, are both sides willing to explore differentiation of applications or should we kill the PAR.

Roberto, one of the problems with deadlock it is hard to turn around and make changes.

Greg, merged proposal 1 is going after a customer base. Proposal 2 is going after a customer base can be utilize this as a differentiation.

Roberto, revenue comes from meeting the application requirements of the customers, splitting the PAR does not solve the application difference problem.

Bob, I do not think that we should kill the PAR, if we kill the PAR we will probably not be able to achieve a broad market.

Johnathan, what the customer wants is data rate, standards and frequency band are not issues customers care about. BT is not interoperable, some BT devices do not even talk to each other. 
Charles, the compromise proposals are based on preserving the UWB PHY along with everything else.

Matt, we have changed our proposal significantly during the past two years, I do not think changing our proposal to move toward OFDM is not something that we should do.

Matt, I do not think that changing the proposal just to break someone’s silicon is not the right path. 

From the floor, the FCC will require radios in the future to monitor their environment. Either we institute a common signaling mode as an option to two PHYs, how much cost do you have to do this, If the FCC requires you to monitor the environment in the future, there is a cost associated with accomplishing this.

Matt, I think that is a very good question, my conclusion is that the inclusion of a CSM was almost inconsequential and the complexity is negligible.

Kursat, I am not sure how CSM complies with the UWB concept.

From the floor, in the real world there will be many UWB products, how do you plan to protect your technology. 

Name, we already have several UWB devices out in the market, we have an opportunity to develop basic techniques for IEEE systems to co-exist with themselves and other UWB products.

We need to start here today to make that happen.

Roberto, how is a UWB radio going to deal with another UWB radio is not an IEEE issue. There are no FCC rules on how to deal with other UWB devices in the spectrum.

Matt, UWB technology has enough promise and potential to develop a method to co-exist.

to the extent that we develop a standard will take away from the proprietary UWB solutions.

Ian, IEEE standards are voluntary standards that do not require anyone to do anything.

John, any approach the IEEE takes should be broad spectrum.
Hero. What is your proposal to detect and mitigate within the environment?

Matt, using narrowband modulation is not the only way to detect and mitigate interference, pulse shaping is another way of accomplishing this.

Hero, how do you detect the interfering signal in the receiver?

Matt, signal detect was not part of the original selection criteria.

One of the issues I see is that you run the risk of having conditions imposed on us that makes it impossible to operate within the UWB band.

Ian, back in Atlanta we had discussion, there was an effort to make a motion toward compromise, I would ask both sides, do you feel that you are operating as an individual or as a board, i.e. Wi-Media, a group of people had to agree to a position in Atlanta in such a manner that it appeared that the groups were not operating as individuals.
Roberto, we had a meeting of the authors of proposal 1.

From the floor, any kind of compromise that requires a change or addition to silicon will increase the costs and costs are very important to our customers.

Roberto, there has to be a commercial reason to add co-existence or interference prevention, to provide value to our customers. 

John, someone may decide that OFDM is the way to go, there are others which may come up with better interference mitigation, it is your choice whether or not you add interference mitigation.
From the floor, what are the hurdles to implementing two PHYs.

Why can’t we compromise on two PHYs and let the market decide as long as we have a standard?

Panel discussion ended at 3:00pm..

Recessed until 4pm.
Monday 16 May 2005

Session 3

4:04pm Bob Heile opened the meeting.

First presentation, C. Razzell with Philips, MB-OFDM Proposal Update document 802.15-05-273r0.

Proposal ended at 4:41pm.

Questions,

Matt, how would you scale this proposal to a higher bit rate above 480 Mb/s.

C Razzell, We do not have a definitive answer at the moment.

Ian, 802.11n will settle down in at about 100 Mb/s, but upper rate is about 720 Mb/s,

C Razzell, will be expensive to implement 720 Mb/s in .11n compared to 802.15.3a.

Bill Shovian, 106.7 Mb/s is what silicon mfgs are building to how will you achieve the mandatory 110 Mb/s.

Charles, minor difference in puncturing rate, amendments are in the hands of the 802.15.3a TG after OFDM is selected and small changes can be made to achieve 110 Mb/s.

Greg, say in band 2 you have to notch out 50 Mhz (50 carriers) what will the impact be?
Charles, you have a factor of 6 redundancies, I have not studied the effect of notching out 50 carriers, and however I have studied notching 25 carriers.
Bill, rumor is that nobody is doing OFDM demos with hopping on.
Charles, Philips has a demonstration with the hopping turned on. I cannot speak for other manufacturers.

Matt, most plots show close to 0 ripple, but most measurements of actual systems show about 5 db of ripple. Even theoretical plots have ripple.

Charles, the pictures you have seen have been for compliance testing, most antennas will not provide 0 db ripple in the real world.

Greg, slide 23, the filter/pre-selector shown at the antenna, it is difficult to implement selectivity between 3 to 5 GHz.

Charles, depending on the robustness you need this filter can be removed, reasonably you can achieve about 25db. This filter is approx 1.5 MHz wide.

Ian, what are we voting on later this week.

Charles the proposal number will be the same as last time and does not include this document.

Ian, If this proposal is selected how do we understand the tracking of two documents, the spec within the MBOA and the draft standard within IEEE?

Charles, after the baseline is selected the IEEE will probably control the document, Charles sees no issues with having two separate documents.

Greg, how will MB-OFDM coexist with TG4a?

Charles, we do not have any detailed analysis, but we know that it will be owed at a later date.

Bill, on the affects of notching where does it break,

Charles, do not know at this point in time.

Roberto, asked Charles to comment on the recent FCC waiver.

Charles, the waiver allows the OFDM proposal to provide the performance which has been promised for 3 years now.

Question period ended at 5:05pm

5:06pm Matt Wellborn began his presentation 802.15-05-274-00

5:43pm Matt ended his presentation.

Roberto, slide 22, clarification requested on power saving mode.

One more question on slide 22, ramp up time adds to your power use.

Matt, there are a number of factors which could be included here, you are right.

It would be nice to see data rates showing MBOA vs. DS-UWB.

Matt, there are different MACs in use out there. 
Slide 20, 15 microseconds is quite short.

Matt, during this time you are not actually transmitting. This is time on the network but not operating transmitting time.

Floor, the big change since the last voting cycle is the FCC wavier, is there any other precedence from the FCC allowing an increase in transmit powers.

Matt, UWB measurement techniques are not being addressed yet by other countries.

Charles, slide 22, for a mobile device with a UWB transmitter integrated within the mobile case do you have any concerns about co-existence issues.

Matt, cell phones now have Bluetooth in them, some are including WiFi, sure there are concerns but all of these implementations take a lot of work.

Charles, there is some uncertainty with the FCC waiver and gaiting, especially with other countries.

Matt agrees.

Roberto, what is your peak to average ratio in MHz

Matt, has not calculated it.

Roberto, in the past Freescale has opposed the MBOA wavier, now Freescale is proposing to increase power 4.7 db which may cause interference.

Matt, different people conclude interference differently mainly due to differences in assumptions. It is the FCCs job to resolve choose the assumptions which are applicable.

The FCC has determined that gating is a safe way to operate.

Charles, the 15 db peak margin, has your equipment been approved by the FCC under the new rules.

Matt, this is mostly a software change, and has been submitted to and certified by the test lab, the FCC is currently reviewing the results.

Ian, what is the document we are voting on.

Matt, we are voting on the same document as last time.

6:04pm Bob Heile placed TG3a in recess until Wednesday, session 4
Wednesday 18 May 2005

Session 4

Wednesday May 18, 2005 10:30am session

10:32am Bob Heile called the meeting to order.

First item of business is the down selection vote.

Motion made for a roll call down selection vote (Rick)

Objection was raised.

Bob asked for a vote by voter token

Yea 27/ nay 35 / abstain 0

There will be a roll call down selection vote.

10:36am roll call down selection vote for number 1 (MB) or number 2 (DS) was started by Rick Alfvin.

229 eligible voters on the roll call roster

Vote closed at 10:46am

45/52.3 percent for MB 41/47.7 percent for DS

Matt asked that Bob rule the call for a roll call vote as out of order.

Matt would like to call for a quorum..

Bob said we do have a quorum for the week but a call for a quorum must be brought to the room which is impossible.

The actions of this meeting will be brought to letter ballot to confirm the actions of this meeting.

Anuj. Can the quorum call be done in the TG or must it be done at the WG level, if the WG then the call for a quorum is out of order.

Bob said good point Anuj, I expect a quorum call at the WG meeting.

Anuj, if quorum calls continue at interim meetings then no one will want to go to future.

Matt, would like it in the minutes that the chair refused to honor the call for quorum in the TG meeting.

Bob said that the call for a quorum must be done in the WG.

A motion was made to recess matt seconded 

Bob stated that 

Bob, any objection to the roll call vote

We have an objection

All in favor of the roll call vote for confirmation raise your token.

Yea 43 / nay 39 / abstain

Motion for a roll call carries.

Bob Huang, certain events have come about very quickly, some voters may not know what just happened so it is suggested that we wait to begin the WG meeting for about 10 minutes.

Bob says that he will open the WG meeting promptly at 11am.

10:58am Recessed until Thursday afternoon at 1:30pm

Thursday 19 May 2005
Session 5
1:33pm the meeting was called to order by Bob.

Roll call confirmation vote of the MBOA proposal began.

1:45pm 44/55% 36/45% confirmation vote on the MB-OFDM proposal fails.

1:47pm A June 11, 2005 deadline was set for all no responses to be submitted.

Gifford/Rick motion to adjourn, no discussion, no objections. Meeting was adjourned for the week at 1:49pm

Roll Call Down Select Vote Results.

	 
	YES
	NO
	ABSTAIN
	TOTAL

	
	45
	41
	0
	86

	 
	Percentage
	52.3%
	47.7%
	 
	100%

	LAST NAME
	FIRST NAME
	1-MB
	2-DS
	ABSTAIN
	 

	Adams
	Jon
	 
	1
	 
	 

	Aiello
	Roberto
	1
	 
	 
	 

	Alfvin
	Richard
	1
	 
	 
	 

	Allen
	James
	 
	 
	 
	 

	An
	Kyu Hwan
	 
	 
	 
	 

	Anandakumar
	Anand
	 
	 
	 
	 

	Aoki
	Mikio
	 
	 
	 
	 

	Arai
	Yasuyuki
	 
	 
	 
	 

	Arnett
	Larry
	 
	 
	 
	 

	Askar
	Naiel
	 
	 
	 
	 

	Bahreini
	Yasaman
	 
	 
	 
	 

	Bain
	Jay
	 
	1
	 
	 

	Bao
	feng
	 
	 
	 
	 

	Barr
	John
	 
	1
	 
	 

	Batra
	Anuj
	1
	 
	 
	 

	Beecher
	Phil
	 
	 
	 
	 

	Boot
	John
	 
	1
	 
	 

	Bosco
	Bruce
	 
	 
	 
	 

	Bourgeois
	Monique
	 
	 
	 
	 

	Brabenac
	Charles
	1
	 
	 
	 

	Bray
	Jennifer
	 
	 
	 
	 

	Brenner
	David
	1
	 
	 
	 

	Brethour
	Vern
	 
	 
	 
	 

	Brown
	Ronald
	 
	 
	 
	 

	Callaway
	Ed
	 
	1
	 
	 

	Carson
	Pat
	1
	 
	 
	 

	Chang
	Kisoo
	 
	 
	 
	 

	Chang
	Soo-Young
	 
	 
	 
	 

	Cheah
	Jonathon
	1
	 
	 
	 

	Chin
	Francois
	1
	 
	 
	 

	Chin
	Kwan-Wu
	 
	1
	 
	 

	Chiu
	Yu-Chang
	 
	 
	 
	 

	Cho
	Sarm  
	 
	 
	 
	 

	Choi
	Sangsung
	1
	 
	 
	 

	Chong
	Chia-Chin
	1
	 
	 
	 

	Corral
	Celestino 
	 
	 
	 
	 

	Cragie
	Robert Charles
	 
	 
	 
	 

	Davis
	Scott
	 
	 
	 
	 

	Decuir
	Joe
	1
	 
	 
	 

	Del Prado Pavon
	Javier
	 
	 
	 
	 

	Dombrowski
	Kai
	 
	 
	 
	 

	Drude
	Stefan
	 
	 
	 
	 

	Dutkiewicz
	Eryk
	 
	1
	 
	 

	Dydyk
	Michael
	 
	 
	 
	 

	Ellis
	Jason
	1
	 
	 
	 

	Emami
	Shahriar
	 
	1
	 
	 

	Fidler
	Mark W.
	 
	 
	 
	 

	Fisher
	Reed
	 
	1
	 
	 

	Fleming
	Kristoffer
	1
	 
	 
	 

	Gandia Sanchez
	Ricardo
	 
	1
	 
	 

	Gifford
	Ian
	 
	1
	 
	 

	Gilb
	James
	 
	1
	 
	 

	Godfrey
	Tim
	 
	 
	 
	 

	Goh
	Sung-Wook
	 
	 
	 
	 

	Goldenberg
	Sorin
	1
	 
	 
	 

	Gorday
	Paul
	 
	 
	 
	 

	Grohmann
	Bernd
	 
	 
	 
	 

	Hach
	Rainer
	 
	1
	 
	 

	Hall
	Julian
	 
	 
	 
	 

	Hall
	Robert
	 
	 
	 
	 

	Harris
	Jeff
	1
	 
	 
	 

	Hassan
	Amer
	1
	 
	 
	 

	Hasty
	Vann
	 
	1
	 
	 

	Heberling
	Allen
	 
	 
	 
	 

	Heile
	Robert
	 
	 
	 
	 

	Herold
	Barry
	 
	 
	 
	 

	Heubaum
	Karl
	 
	 
	 
	 

	Ho
	Jin-Meng
	1
	 
	 
	 

	Houghton
	Patrick
	 
	 
	 
	 

	Huang
	Chi-Hao
	 
	 
	 
	 

	Huang
	Robert
	1
	 
	 
	 

	Huang
	Xiaojing
	 
	1
	 
	 

	Ikeda
	Akira
	 
	 
	 
	 

	Ikegami
	Tetsushi
	 
	 
	 
	 

	Jang
	Yeong Min
	 
	 
	 
	 

	Jennings
	Adrian
	 
	 
	 
	 

	Jeon
	Ho-In
	 
	1
	 
	 

	Jiang(Chiang)
	Tzyy Hong 
	 
	1
	 
	 

	Johansson
	Peter
	 
	 
	 
	 

	Karaoguz
	Jeyhan
	1
	 
	 
	 

	Kelly
	Michael
	1
	 
	 
	 

	Kerry
	Stuart
	 
	 
	 
	 

	Kido
	Ryoji
	 
	 
	 
	 

	Kim
	Haksun
	 
	 
	 
	 

	Kim
	Jae Young
	 
	 
	 
	 

	Kim
	Jae-Hyon
	 
	 
	 
	 

	Kim
	Yongsuk
	 
	 
	 
	 

	Kim
	Young Hwan
	 
	 
	 
	 

	Kim
	Youngsoo
	 
	 
	 
	 

	Kimyacioglu
	Kursat
	1
	 
	 
	 

	Kindler
	Matthias
	1
	 
	 
	 

	Kinney
	Patrick
	 
	 
	 
	 

	Kleindl
	Guenter
	 
	 
	 
	 

	Kohno
	Ryuji
	 
	1
	 
	 

	Kudo
	Yasushi
	1
	 
	 
	 

	Kuehnel
	Thomas
	 
	 
	 
	 

	Kupershmidt
	Haim
	 
	 
	 
	 

	Kuramochi
	Yuzo
	 
	1
	 
	 

	Kwak
	Kyung
	 
	 
	 
	 

	Kwon
	Do-Hoon
	 
	 
	 
	 

	Lakkis
	Ismail
	 
	1
	 
	 

	Lampe
	John
	 
	1
	 
	 

	Lanzl
	Colin
	 
	 
	 
	 

	Leach
	David
	 
	 
	 
	 

	Lee
	Dongjun
	 
	 
	 
	 

	Lee
	Hyung Soo
	 
	 
	 
	 

	Lee
	Kyung-Kuk
	 
	 
	 
	 

	Lee
	Nag
	 
	 
	 
	 

	Leeper
	David
	1
	 
	 
	 

	Legrand
	Fabrice
	 
	 
	 
	 

	Leibovich
	Israel
	 
	 
	 
	 

	Li
	Henry
	 
	 
	 
	 

	Li
	Huan-Bang
	 
	1
	 
	 

	Li
	Liang
	 
	 
	 
	 

	Liang
	Haixiang
	1
	 
	 
	 

	Liu
	Yong
	 
	 
	 
	 

	Lou
	Hui-Ling
	 
	 
	 
	 

	Lowe
	Darryn
	 
	1
	 
	 

	Ma
	Steve
	 
	 
	 
	 

	Macnamara
	Ian
	1
	 
	 
	 

	Maeda
	Tadahiko
	 
	1
	 
	 

	Maeki
	Akira
	 
	1
	 
	 

	Martin
	Frederick
	 
	 
	 
	 

	Matsumura
	Masafumi
	 
	 
	 
	 

	McCorkle
	John
	 
	 
	 
	 

	McInnis
	Michael
	 
	1
	 
	 

	McLaughlin
	Michael
	 
	 
	 
	 

	Mellone
	Charlie
	 
	1
	 
	 

	Meyer
	Jim
	1
	 
	 
	 

	Meyer
	Klaus
	 
	 
	 
	 

	Miura
	Akira
	 
	 
	 
	 

	Miyasaka
	Hitoshi
	 
	 
	 
	 

	Mo
	Shaomin
	1
	 
	 
	 

	Molisch
	Andreas
	 
	 
	 
	 

	Moore
	Mark
	1
	 
	 
	 

	Naeve
	Marco
	 
	 
	 
	 

	Naganuma
	Ken
	 
	1
	 
	 

	Nakache
	Yves-Paul
	1
	 
	 
	 

	Nakase
	Hiroyuki
	 
	 
	 
	 

	Ngo
	Chiu
	 
	 
	 
	 

	Noble
	Erwin
	 
	 
	 
	 

	Nobuyuki
	Mizukoshi
	 
	 
	 
	 

	Noda
	Masaki
	 
	 
	 
	 

	Noens
	Richard
	 
	1
	 
	 

	O'Conor
	John (Jay)
	1
	 
	 
	 

	Odman
	Knut
	 
	1
	 
	 

	Okuma
	Yasuyuki
	 
	1
	 
	 

	Orlik
	Philip
	 
	 
	 
	 

	Pardee
	John
	 
	 
	 
	 

	Park
	Jonghun
	 
	 
	 
	 

	Park
	Young Jin
	 
	 
	 
	 

	Patel
	Vijay
	 
	 
	 
	 

	Patton
	Dave
	 
	 
	 
	 

	Pellon
	Miguel
	 
	1
	 
	 

	Peng
	Xiaoming
	1
	 
	 
	 

	Poor
	Robert
	 
	 
	 
	 

	Powell
	Clinton
	 
	 
	 
	 

	Qi
	Yihong
	 
	1
	 
	 

	Raad
	Raad
	 
	1
	 
	 

	Rajkumar
	Ajay
	 
	 
	 
	 

	Ranta
	Pekka
	1
	 
	 
	 

	Rasor
	Gregg
	 
	1
	 
	 

	Razzell
	Charles
	1
	 
	 
	 

	Reede
	Ivan
	 
	 
	 
	 

	Rikuta
	Yuko
	 
	1
	 
	 

	Ritter
	Benno
	 
	 
	 
	 

	Robar
	Terry
	 
	 
	 
	 

	Roberts
	Richard
	 
	 
	 
	 

	Rofheart
	Martin
	 
	 
	 
	 

	Roh
	Jaeho
	1
	 
	 
	 

	Rouzet
	Philippe
	1
	 
	 
	 

	Rypinski
	Chandos
	 
	 
	 
	 

	Sahinoglu
	Zafer
	 
	 
	 
	 

	Saito
	Tomoki
	1
	 
	 
	 

	Santhoff
	John
	 
	 
	 
	 

	Sarallo
	John
	 
	 
	 
	 

	Schrum
	Sidney
	 
	 
	 
	 

	Schylander
	Erik
	 
	 
	 
	 

	Seyedi
	Alireza
	1
	 
	 
	 

	Sharma
	Sanjeev
	 
	 
	 
	 

	Shellhammer
	Stephen
	 
	 
	 
	 

	Shi
	Chih-Chung
	 
	 
	 
	 

	Shimada
	Shusaku
	1
	 
	 
	 

	Shiraki
	Yuichi
	 
	1
	 
	 

	Shoemake
	Matthew
	 
	 
	 
	 

	Shor
	Gadi
	 
	 
	 
	 

	Shvodian
	William
	 
	1
	 
	 

	Siep
	Thomas
	 
	 
	 
	 

	Sim
	Michael
	 
	 
	 
	 

	Siwiak
	Kazimierz
	 
	 
	 
	 

	Smith
	Zachary
	 
	1
	 
	 

	Somayazulu
	V
	1
	 
	 
	 

	Stevenson
	Carl
	 
	 
	 
	 

	Struik
	Marinus
	 
	 
	 
	 

	Takahashi
	Kazuaki
	 
	 
	 
	 

	Takizawa
	Kenichi
	 
	 
	 
	 

	Tan
	Teik-Kheong
	1
	 
	 
	 

	Tanahashi
	Mike
	1
	 
	 
	 

	Taylor
	James
	 
	 
	 
	 

	Terry
	John
	 
	 
	 
	 

	Tou
	Jarvis
	 
	 
	 
	 

	Upton
	Jerry
	 
	 
	 
	 

	Vaitonis
	Robin
	 
	 
	 
	 

	Wang
	Jerry
	 
	 
	 
	 

	Wang
	Jing
	 
	 
	 
	 

	Watanabe 
	Fujio
	 
	 
	 
	 

	Weber
	Chris
	 
	 
	 
	 

	Welborn
	Matthew
	 
	1
	 
	 

	Wilson
	Richard
	 
	 
	 
	 

	Wineinger
	Gerald
	 
	 
	 
	 

	Wolf
	Andreas
	 
	 
	 
	 

	Wong
	Marcus
	 
	 
	 
	 

	Wong
	Timothy G.
	 
	 
	 
	 

	Worfolk
	Patrick
	 
	 
	 
	 

	Wright
	Tracy
	 
	 
	 
	 

	Wu
	Xiaodong
	 
	 
	 
	 

	Wu
	Yu-Ming
	 
	 
	 
	 

	Yamaguchi
	Hirohisa
	1
	 
	 
	 

	Yekeh Yazdandoost
	Kamya
	 
	1
	 
	 

	Yong
	Su-Khiong
	1
	 
	 
	 

	Young
	Song-Lin
	 
	 
	 
	 

	Yurdakul
	Serdar
	1
	 
	 
	 

	Zhang
	Honggang
	 
	 
	 
	 

	Zheng
	Frank Xiaojun
	 
	 
	 
	 

	Zhu
	Chunhui
	 
	 
	 
	 


Roll Call Confirmation Vote Results

	MB-OFDM CONFIRMATION
	YES
	NO
	ABSTAIN
	TOTAL

	
	44
	36
	0
	80

	 
	Percentage
	55.0%
	45.0%
	 
	100%

	LAST NAME
	FIRST NAME
	Yes
	No
	ABSTAIN
	 

	Adams
	Jon
	 
	1
	 
	 

	Aiello
	Roberto
	1
	 
	 
	 

	Alfvin
	Richard
	1
	 
	 
	 

	Bain
	Jay
	 
	1
	 
	 

	Barr
	John
	 
	1
	 
	 

	Batra
	Anuj
	1
	 
	 
	 

	Boot
	John
	 
	 
	 
	 

	Brabenac
	Charles
	1
	 
	 
	 

	Brenner
	David
	1
	 
	 
	 

	Brethour
	Vern
	1
	 
	 
	 

	Callaway
	Ed
	 
	1
	 
	 

	Carson
	Pat
	1
	 
	 
	 

	Cheah
	Jonathon
	1
	 
	 
	 

	Chin
	Francois
	1
	 
	 
	 

	Chin
	Kwan-Wu
	 
	1
	 
	 

	Choi
	Sangsung
	 
	 
	 
	 

	Chong
	Chia Chin
	1
	 
	 
	 

	Decuir
	Joe
	1
	 
	 
	 

	Dutkiewicz
	Eryk
	 
	 
	 
	 

	Ellis
	Jason
	1
	 
	 
	 

	Emami
	Shahriar
	 
	1
	 
	 

	Fisher
	Reed
	 
	1
	 
	 

	Fleming
	Kris
	1
	 
	 
	 

	Gandia Sanchez
	Ricardo
	 
	 
	 
	 

	Gifford
	Ian
	 
	1
	 
	 

	Gilb
	James
	1
	 
	 
	 

	Godfrey
	Tim
	 
	 
	 
	 

	Goldenberg
	Sorin
	 
	 
	 
	 

	Hach
	Rainer
	 
	 
	 
	 

	Harris
	Jeff
	1
	 
	 
	 

	Hassan
	Amer
	 
	 
	 
	 

	Hasty
	William
	 
	1
	 
	 

	Heile
	Dr. Robert F.
	 
	 
	 
	 

	Ho
	Jin-Meng
	1
	 
	 
	 

	Huang
	Robert
	1
	 
	 
	 

	Huang
	Xiaojing
	 
	 
	 
	 

	Jeon
	Ho-In
	 
	1
	 
	 

	Jiang
	Tzyy Hong (Jason)
	 
	1
	 
	 

	Karaoguz
	Jeyhan
	1
	 
	 
	 

	Kelly
	Michael
	1
	 
	 
	 

	Kerry
	Stuart
	 
	 
	 
	 

	Kim
	Youngsoo
	 
	 
	 
	 

	Kim
	Young Hwan
	 
	 
	 
	 

	Kim
	Haksun
	 
	 
	 
	 

	Kim
	Jae Hyon
	 
	 
	 
	 

	Kimyacioglu
	Mehmet Kursat
	1
	 
	 
	 

	Kindler
	Matthias
	1
	 
	 
	 

	Kinney
	Patrick
	 
	1
	 
	 

	Kleindl
	Guenter
	 
	 
	 
	 

	Kohno
	Ryuji
	 
	1
	 
	 

	Kudo
	Yasushi
	1
	 
	 
	 

	Kuramochi
	Yuzo
	 
	1
	 
	 

	Kwak
	Kyung Sup
	 
	 
	 
	 

	Lakkis
	Ismail
	 
	1
	 
	 

	Lampe
	John
	 
	1
	 
	 

	Lee
	Kyung-Kuk
	 
	 
	 
	 

	Lee
	Dongjun
	 
	 
	 
	 

	Leeper
	David
	1
	 
	 
	 

	Li
	Huan Bang
	 
	1
	 
	 

	Liang
	Haixiang
	 
	 
	 
	 

	Lou
	Hui-Ling
	 
	 
	 
	 

	Lowe
	Darryn
	 
	1
	 
	 

	Macnamara
	Ian
	 
	 
	 
	 

	Maeki
	Akira
	 
	1
	 
	 

	McInnis
	Michael
	 
	1
	 
	 

	Mellone
	Charles
	 
	1
	 
	 

	Meyer
	Jim
	1
	 
	 
	 

	Mo
	Shaomin
	1
	 
	 
	 

	Molisch
	Andreas
	 
	 
	 
	 

	Moore
	Mark
	1
	 
	 
	 

	Naganuma
	Ken
	 
	1
	 
	 

	Nakache
	Yves-Paul
	1
	 
	 
	 

	Nakase
	Hiroyuki
	 
	 
	 
	 

	Ngo
	Chiu
	 
	 
	 
	 

	Noens
	Richard
	 
	 
	 
	 

	O'Conor
	Jay
	1
	 
	 
	 

	Odman
	Knut
	 
	1
	 
	 

	Okuma
	Yasuyuki
	 
	1
	 
	 

	Orlik
	Philip
	1
	 
	 
	 

	Pellon
	Miguel
	 
	1
	 
	 

	Peng
	Xiaoming
	1
	 
	 
	 

	Qi
	Yihong
	 
	1
	 
	 

	Raad
	Raad
	 
	1
	 
	 

	Rajkumar
	Ajay
	 
	 
	 
	 

	Ranta
	Pekka
	1
	 
	 
	 

	Rasor
	Gregg
	 
	1
	 
	 

	Razzell
	Charles
	1
	 
	 
	 

	Rikuta
	Yuko
	 
	1
	 
	 

	Ritter
	Benno
	1
	 
	 
	 

	Roh
	Jae Ho
	1
	 
	 
	 

	Rouzet
	Philippe
	1
	 
	 
	 

	Sahinoglu
	Zafer
	1
	 
	 
	 

	Saito
	Tomoki
	1
	 
	 
	 

	Seyedi
	Alireza
	1
	 
	 
	 

	Shellhammer
	Stephen
	 
	 
	 
	 

	Shimada
	Shusaku
	1
	 
	 
	 

	Shoemake
	Matthew
	 
	 
	 
	 

	Shvodian
	William
	 
	1
	 
	 

	Siep
	Thomas
	 
	 
	 
	 

	Sim
	Michael
	 
	 
	 
	 

	Smith
	Zachary
	 
	1
	 
	 

	Somayazulu
	V
	1
	 
	 
	 

	Stevenson
	Carl
	 
	 
	 
	 

	Tan
	Teik-Kheong
	 
	 
	 
	 

	Tanahashi
	Masato
	1
	 
	 
	 

	Upton
	Jerry
	 
	 
	 
	 

	Watanabe
	Fujio
	 
	1
	 
	 

	Welborn
	Matthew
	 
	1
	 
	 

	Wong
	Marcus
	 
	 
	 
	 

	Wong
	Tim
	 
	 
	 
	 

	Yamaguchi
	Hirohisa
	1
	 
	 
	 

	Yekeh Yazdandoost
	Kamya
	 
	1
	 
	 

	Yong
	Su-Khiong
	1
	 
	 
	 

	Maeda
	Tadahiko
	 
	1
	 
	 

	Shiraki
	Yuichi
	 
	1
	 
	 

	Yurdakul
	Serdar
	1
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