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IEEE 802.15 Interim Meeting – Session #36
Cairns Convention Centre, Corner Wharf & Sheridan Streets, 
Cairns, Queensland 4870, 
15-20 May, 2005
Monday, 16 May 2005 – TG4a PM1 Meeting
1:36 MEETING CALLED TO ORDER by TG4a chair
Chair: Pat Kinney

Vice Chair: Jason Ellis 

Co-Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Philip Orlik, Pat Kinney

Opening report, review of goals and agenda:  Pat Kinney

Document 15-05-0212-01-004a

Jason:  questions how will we do document sharing w/o a network

Pat:  Either memory stick or someone will make a CD to pass around

Pat: Proposes moving the evening session up one hour.

No discussion, group affirms

Andy Molisch:  Asks for snack during the evening sessions since we are working through the dinner break.

Pat will ask if something can be done.

Jason asks if we need more than one voting slot.  Agreed

Wednesday AM1 Pat will add a 40minute period to vote on resolved issues. 

Discussion on agenda as amended.  

Motion to approve the agenda:  Moved Jason Ellis, Seconded Andy Molisch

Motion passes by unanimous consent.  Pat will generate 15-05-0212-02-004a to reflect changes.
1.4 Status reports from Technical Editors

 15-05-0239-00-004a – Presented by Rainer Hach
Questions: None

15-05-02xx-00-004aPresented by Philippe Rouzet (Will get document number later)

Philippe will maintain a summary of contributions on the 15.4a webpage.

15-05-02 -00-004aPresented by Vern Berthour

Held 6 conference calls since Atlanta and spawned a group on non-coherent ranging lead by Patricia Martigne.  Goals for this group are:  

· Discuss classes of services for ranging.  

· Decided the manner of support for non-coherent ranging. 

· Discuss the definitions of the sounding symbol.

MAC Editor’s summary- Jay Bain

No calls yet as to the MAC editors work.  Jay feels it is still too early to have calls.  He has issued a call for contributions but has no response yet.  Will have a couple of meeting slots this for further discussion and hopes that after this meeting enough progress will be made by the UWB and ranging groups and he will start teleconference calls.

Q:Pat Kinney asked as to which MAC documents Jay’s group will use.

Jay will be using the 802.15.4b documents.

Pat commented to the group about how 802.15.4a work should progress.  He sees that Tech. Editors will take the lead and drive progress forward.  They should continue the work they have started.  Pat also commented that it is difficult to find teleconference call times that a “good” for all participants.  

Question:  Jason asked whether the CSS proposal do ranging.
Pat:  ruled that this question is out of order.

Jason: Says that if CSS can do ranging then IEEE shouldn’t hold it back

Jason would like committee to form an official position as to why CSS will not do ranging.

Pat:  Says that what was done in Atlanta was legal and the group just voted not to do CSS ranging.

Jason:  Would like to know if the discussion of CSS ranging in the IEEE 802.15.4a is out of order.

Pat: Says that discussion of CSS and ranging is not part of the special orders of the day

Pat Also mentions that another reason for no CSS ranging is that it was not part of the final merged proposal that was approved in Atlanta..

1.5 UWB technical editing slot

Pat passed floor to Philippe.

Philippe asks group whether to proceed with the Band Plan or the Modulation tasks

Vern:  Thinks Band Plan is the harder topic and group should work on that.

Philippe: Band Plan has more work and documents that are already summarized.  But the modulation format has had little discussion and no method to finalize on a solution.

Vern thinks that Band Plan influences the chipping rate and therefore modulation.

Philippe agreed to start with band plan.

Philippe Presents 15-05-0241-01-004a

Differences in proposals are found in the band edges and the center frequencies.  Also notes that the PRF’s impact the band plan.  802.15.4a needs at least one mandatory PRF however additional PRFs can be standardized.  Cost of crystals is an important factor in the decision process.  Philippe proposes that all presenters summarize the benefits

Francois:  would like to know what the minimum PRF will be.  This will determine the aspects of the band plan.

Philippe agrees that PRF cannot be dealt with independently.  He would like the group continue work on the band plan and keep in mind the impact it has on PRF. 

Philippe asks for band plan proposers to discuss.  Specifically, how they generate the center frequencies and the impact on PRF. 

Ismail Lakkis presents 15-05-0250-0x-004a

Discussion ensued:
Philippe commented that the presentation is very easy to understand and would like all proposers to follow this example, specifically, slide 13 where the generation of the center frequencies is discussed.

Vern: on slide 11 are the band edges defined at 10dB or 3dB?
Ismail – 10dB

John – Do you think that low PRF is better.  The channel model has long delay spread.

Ismail – For coherent receiver no problem.  For non-coherent you can do some kind of equalization.  But they are not recommending high PRF for non-coherent receiver they think low PRF is better in this case.

Patricia - Why not a lower PRF than the proposed 13MHz, for example 7.5MHz?
Ismail – Sure a lower PRF is possible but wants margin over the FCC requirements.

John – Will we vote on a PRF sometime this week?
Vern – Mentions that one additional requirement that can be used to break the decision down further is to decide whether or not the PRF is linked to the center frequency.  This was discussed in Atlanta 

Ismail:  The PRFs in this proposal are still linked to the center frequencies but by integer divisions.  Not necessarily the same integer for each crystal and choice of PRF.

15-05-02xx-00-004a – Presented by Philippe Rouzet; showing analysis on the peak-to-peak voltage for CMOS pulse transmission.

Table shows voltage for the core and the voltage that can be seen at the I/O sections of the chip.  Also shows the voltages for the low-power/general purpose technologies.

Philippe’s main point is that group should consider that the Vpp is 1V when discussing PRFs.   

Ismail:  Why are you using the Core numbers and not the I/O numbers which are 3.3 volts?
Philippe: STM’s suggestion is also based on cost.  He is recommending the low cost solution which the just the core voltage.

Ismail:  But now we need a PRF of hundreds of MHz. and we need high rate sampling.

Andy: mentions that sampling rate is not tied to PRF if you use an analog rake.

Ismail:  But now you are requiring a specific implementation of the receiver

3:40—Meeting was recessed for the afternoon break.

2.2 UWB technical editing slot

4:05 PM2 session Pat brings meeting back to order.

Vern:  Asks for clarification on the definitions of peak voltage.  Numbers should be referenced as volts into some impedance.  Vern would like to recommend 50 ohm load.

Ismail:  All his calculations in 15-05-0250-0x-004a were based on 50 ohm loads.

Ismail:  If we design for 90nm process we should use 2.5V since it is not likely that the RF portions will be integrated.

Zafer mentions that there are some numbers from Renesas.  Reads email from Larry Arnett.

Pat:  Have we come to a basic understanding of the limits of CMOS and can we come to a decision about the PRF?
Philippe would like to get more information from other fabs, Freescale for example.

Shariar:  Mentions that he spoke with FS designers and they are comfortable with 1.2V peak-to-peak.

Pat can we vote on this is seems like this is something we can do.

Ismail: worries that restricting to 1V is creates to high a PRF.  Recommends that we decouple the PRF and the voltage claims that anyone can put a power amplifier on a low PRF transmitter.

Pat: sees that we have overlapping issues, PRF, bandplan, and the minimum supported bit rate.  Can we try to decide on one of these and then move onward?  Which is the easiest to resolve?
Pat:  suggests minimum data rate should be toward the high end, based on the 802.15.4 experience with the sub GHz bands.

Philippe: comments that the burst rate is 1Mbps but the aggregate rate is low due to the duty cycle.  So we need to support something in this range.

Pat suggests picking something as a starting point and then starting this thing rolling.

Vern: thinks that it is difficult to make these decisions since they are all linked.

Pat:  how about bounding them, just do something to break the cycle of not deciding anything because you don’t know the impact on something else.

Ismail: suggest that bounding the high data rate is easiest.

Jason:  during call for applications the highest we saw was 2-3 Mbps.

Discussion on High rate applications verse low rate applications:  Ismail would like optional support for high data rates.  Vern doesn’t want to burden the group with new requirements.

Philippe asked if supporting beacon or non-beacon oriented networks is at the discretion of the TG4a.  

Pat: Replied no, TG4a must support all features of the MAC regardless if they are optional or not.

2.3 Ranging technical editing slot

Chair passes floor to Vern Brethour

Presents 15-05-0221-02-04a

Andy Molisch asked if there was a cell for a loss due to the fact that the leading edge is smaller than the peak path.

Vern:  yes and pointed to cell on slide 23 “Suppression of LOS path below the Avg Rx Path”

Huan Bang Li: Do you assume that 50meters is the same as data communication?
Vern:  no, just looking a ranging performance

John:  Why is that analysis done only for AWGN?
Vern:  Points out that the noise is Gaussian but the channels used are the TG4a channels.

John: what does 90% mean on slide 28 mean?
Vern:  90% of ALL channels.

Dr. Lee:  what about dense multipath?
Vern:  depends on the sampling rate and his analysis indicates that it is a problem when the paths are about 1ns apart.  Longer or shorter delays are OK.

Andy: What about paths with flipped polarity.  Then the pulses would cancel.

Vern agrees but there is nothing a radio could do in this case.

2.4 Edge Detection under SOP Interference

15-05-0269-00-004a Presented by Zafer.

Huan Bang Li: Asked what the sampling rate is.

Zafer:  energy windows are 4 ns wide.

Dr. Lee:  What is the relationship between the sampling rate and the ranging error?
Zafer: window size divided by 4.

Andy Molisch:  can trade off ADC speed and accuracy

Francois:  what is the width of each block on in the matrix

Zafer: just for illustration of creation of matrix

Francois:  What about synchronization?  Do you need to sync to each pulse?
Zafer: No, just need to sample at 4 ns, don’t care about sync.

John:  What about cases without edge in the signal/or low energy?
Zafer: then I would claim that there is no signal if you don’t have detected energy.

6:05 PM Pat Kinney calls evening session to order
3.1
Frequency Band Plan

15-05-0253-01-004a was presented by Huan Bang Li:

Questions:  How do the number of bytes relate to the range you can achieve with the acquisition preamble

Li: haven’t verified the numbers, just took from Freescale presentation will check after meeting

Molisch:  What spreading gain are you assuming/how are you coming up with the 20Mhz requirement for the PRF?
Li:  Still doing that analysis

John:  What is the benefit of the integer relationship between PRF and center frequency?

Li:  He is just basing his presentation on the already proposed plan which use this as a basis.

Lakkis:  Also this is required by the merger agreed to in Atlanta

Philippe:  Integer relationship eases synthesizer design

3.3
Frequency Band Plan and PRF by Saeid Safavi

Will present tomorrow as during UWB tech editing session

3.4
IR Signaling for Communications and Ranging presented by Francois Chin

15-05-0257-01-004a presented by Francois Chin

15-05-0231-03-004a presented by Francois Chin

Discussion:

Ismail:  Auto correlation for Ternary function has zero sidelobes.  To get zero sidelobes this is mismatched filtering and you lose up to 3dB.  Why not map the zeros back to -1?
Francois: may work in AWGN but thinks he has problems in multipath with this approach.

Ismail:  The gap between OOK and BPSK is around 6.5 dB but your results seem to make this gap wider.  You could still benefit from thresholding like you do for OOK.

Francois: Main point is that the ED receiver can still operated in SOP but at greatly reduced range.

Ismail:  Asks why?

Jonathan:  Once you get multipath how does the cross correlation among the m-sequences look like?  Also, what about the use of correlation detectors what about the false alarm rate?
Francois agrees that these are problems.

Jonathan:  some sequences like Alexis sequences are used since they have low false alarm rates.

Ismail:  What is the cross correlation among the 6 sequences?  Are they a connected set?
Francois:  I think they are.

John:  Slide 8 …why is it robust to SOP interference? Because you use m sequence?
Francois:  No because I can see the structure of the pulse events.

John:  What happens in high delay spread?  You said only three rake fingers are necessary?

Francois:  Explains using slide 10.  Francois commented that you can’t do a hard decision on each chip because of multipath.  He is dispreading first using the codes.

Dr. Lee:  When you have data and NOT sync or ranging.  The sidelobes shown will cause interchip inference. 

Jonathan: BPF needs to be perfect Raised Cosine filter. Even with a small mismatch you get ringing noise.

Zafer:  Slide 10 what happens with time misalignment on the ADC.

Francois:  receiver sees a different channel impulse response.  

Vern:  the ‘E’ numbers are required in order to do the soft despread.  How do you acquire without knowledge of the channel.

Francois:  All he is doing is adding with equal gain combining, but this suffers performance hit.

Ismail:  Your receiver will need to integrate over the entire PRI.  This adds noise.

Francois: yes

Ismail:  If you change system to do thresholding like OOK you will do much better.

Francois:  this doesn’t work in multipath.

Ismail:  Could do a channel sounding for each symbol

Vern:  Wants to see results on achievable range.  

Tuesday, 17 May, 2005 AM1
8:08
TG chair called the AM1 meeting to order (agenda 15-04-0694-005)
8:10
Yihong Qi made a presentation on classes of ranging service (15-05-0275-00-004a)

Comment that tracking the phase during the packet should be implementation dependent.
8:34
Vern led a discussion on classes of service noting that this would limit the amount of variability.  One comment was that the MAC could specify items such as preamble time.  Another comment was that long preamble would require a lot of memory due to backoffs.  How serious are we about ranging with SOPs?  How many SOPs are required?  Are three enough?  Patricia commented that in the case where only few SOPs were considered, for example 5 or 6, then it would be quite appropriate to use Time Hopping coding. It was noted that more than three SOPs are required for communications, so why would it be acceptable to have fewer SOPs for ranging?  Further 1.5 GHz of BW available with only three bands of 1 Mb/s is a waste of capacity.  Another comment was that relative limits are appropriate for example one meter accuracy at 20 meter range.  It was noted that we could trade off preamble length for distance.  It was commented that we should focus on some closely related applications rather than leaving it at many diverse applications.  It was suggested that we could have a unique code for acquisition and another for channel sounding.  It was furthered that requiring communications to use ranging preambles was unfairly taxing the communications applications.  Concerns were noted that multiple preambles could significantly add to the cost and energy requirements of the device.  Vern proposed a family of preamble lengths such as .5 ms, 4 ms, etc depending upon if the application wanted to perform ranging or just communications or short range ranging.  Vern furthered that a compromise could be made to make the acquisition and sounding codes the same even though there were subtle differences between them.  Jay asked about turnaround times and the implications on crystal accuracy.  On the issues of SOPs it was suggested that ranging would be limited to a couple of frequencies while communications could be done on those and an additional channel.  Andy asked what is the big deal about introducing time hopping (in multiples of PRF) to yield more SOPs?  
9:58 Meeting was recessed until 10:30 am
Tuesday May 17th AM2

10:45AM Pat passes floor to Philippe.

Philippe clarifies objectives for this session.   This week he would like to finalize the selection of the Bandplan and the baseline of the modulation.

Notes there is a strong link between the PRF and bandplan, but there is no discussion as to what happens during each PRP (a train of pulses/a single pulse ??).  Also would like to know what each proposer wants for a mandatory PRF and the mandatory band and mandatory pulse events that occur during the PRP.

Hear three remaining BP proposals. Possibly merge several bandplan proposals.

Take straw poll

15-05-0240-02-004a presented by Matt Welborn.

Discussion:  

Ismail: Why bunch up the pulses if you have silent times you could get same energy by spreading out the pulses?

Matt:  Trying to keep the PPM constellation orthogonal so I don’t want to spread out the pulse event.

Matt:  This approach gives up SOP performance and energy collection for the non-coherent receiver.

Ismail:  Why do you go with a high chip rate CMOS will permit lower rates.

Matt:  Wanted margin on the peak voltage from the CMOS. So higher PRF.

Ismail:  The margin to the 3.1 freq is only 64MHz

Sorin Goldenberg:  How do you deal with ICI?

Matt: build matched filter to the chip sequence.

Sorin:  What’s the benefit of long sequence?

Matt:  1st low voltage, then longer sequences give you SOP rejection, spectral properties (smoothness)

Sorin: So this is more complex

Matt:  many trade-offs are possible, but the complexity is in the digital domain.

Philippe asks what the peak-to-peak voltage.

Matt:  not sure, a fraction of a volt.

15-05-0242-01-004a presented by Sorin Goldenberg

Discussion:

Ismail:  Slide 3 the 4.9 corner is desirable but the 3.1 corner is mandated by the FCC so why favor the 4.9.

Sorin:  The 3.1 is easier to meet and there will be some pulse shaping that will help out.

Ismail: Slide 4 Wideband access does not require division by 5.

Matt:  Slide 4 the numbers on phase noise tracking are based on your experience?

Sorin: Yes.

Philippe:  Does your presentation require any mandatory PRF or pulse events.

Sorin:  yes that is correct.

Philippe:  Did you talk with I2R.

Francois:  Yes, I2R is in agreement and we can consider the band plans merged.

Philippe to Francois:  Do you also agree that modulation is independent of band plan

Francois:  Yes.

15-05-0250-02-04a presented by Ismail Lakkis

Philippe:  There is a minimum PRF of 15MHz

Ismail: and that is 1V p-to-p.

Matt: if Prf is low would you still need fast processing.

Ismail:  You could still have A/Ds operating at the PRF,  But you could have multiple fingers.

Matt:  So you find the paths in analog and then do the combing digitally.

Ismail: Yes.

Philippe askes to NICT (Li) 

Is there a specific relationship between BP and PRF in your proposal.

Philippe calls for general discussion on the 4 band plans.

Vern:  Freescale is a little odd in that you are requiring that bands change size due to the single integer relationship.  How flexible are you on this.

Matt: stated that he was flexible, but didn’t know what the impact may be.

Zafer:  We keep talking about low PRF and high PRF.  No body has defined what is high and what is low.

Ismail: 15MHz is low.

Philippe:  Low PRF.

Andy:  Suggests that each proposer could say why they like their numbers and more importantly why they don’t like the other numbers.

Sorin:  Believes that it would be better to have this discussion off line and not in front of the group.  Sorin furthered that he would be happy to talk with others offline.

Pat to Matt:  What is the area of compromise?

Matt thinks that the modulation format is the driving decision for the bandplan.

Sorin:  I would like to see a modulation format that does not tie itself to a bandplan.  Perhaps just deciding whether or not we need high PRF or low PRF is enough.

Matt:  the modulation, specifically the non coherent radio performance needs to be shown through simulation before we decide on what the PHY needs to support.

Jason: still not sure what Matt’s objection is.

Matt: simply that the group does not have enough information to make the decision since the modulation is not specified.

Philippe suggests 2 ways forward.  Stop band plan discussion and talk about modulation, try to come up with two types of modulations one like freescale and one like others then come back to BP and try to see if we can support these with the band plans.  The other choice is to just continue on the band plan.

Philippe calls for a straw poll on the procedure.

Are we ready to decide on BP selection right now or do we prefer to start tech discussion on modulation and after we have a summary of modulations related to possible band plans try to decide both issues?  

Straw poll on when we should determine the band plan: before modulation had 1 vote, while after we discuss modulation had 16.  There were 11 abstains.
12:30 PM Pat Kinney called TG4a into recess
Tuesday May 17th PM1

1:30 PM Pat Kinney calls meeting to order
Vern presents the following slides and talks about preamble length and TDOA service
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Figure 1
Classes of service

There were no objections to Vern’s proposal that the number of SOPs be left out of the classes of service definition.  
Ranging topologies

There were no objections to Vern’s proposal that TG4a must support two way/adhoc mode ranging while one way ranging/infrastructure mode (mode 2 or mode 1) could be optional.  Vern noted that the infrastructure nodes in mode 2 could be mains powered and the backchannel needn’t be in-band.  There was significant consensus that modes 1 and 2 were important and should be supported.  Ed Callaway noted that we must be careful not to put application commands into the MAC or PHY.  Vern replied that he was just suggesting hooks in the MAC.  It was noted that the only aspect that can be described in this standard is the MAC or PHY headers.  For mode 2 Zafer Sahinoglu suggested that the infrastructure nodes needn’t be synchronized if each infrastructure node can hear the other infrastructure nodes.  Ho-In Jeon had concerns about the accuracy required by the infrastructure nodes.  
Channel sounding symbol and how it relates to acquisition

Vern proposed that TG4a use homogeneous preamble signal that allows for multiple services i.e. short durations would be sufficient for short distanced communications, longer durations for short distanced ranging and longer distanced communications, and longest duration for long distance ranging.  Ed Callaway noted that 802.15.4 networks are adhoc networks where there is no central intelligence knowing where every node is and how to talk to it, noting that there was no intelligence to know which of the multiple preamble lengths to use.  Matt Welborn commented that many sensors may only want to determine range once a day but report their readings many more times; in this case the node would not want to have to use a longer preamble for all packets. 
3:30
TG4a chair recessed until 4:00 PM 
Tuesday May 17, PM2 meeting
4:00
TG4a chair called the meeting back to order

MAC technical editing meeting led by Jay Bain (05/266r0)

Joe Decuir volunteered to be a MAC co-editor.
4:10
CSS technical editing meeting led by John Lampe, Rainer Hach, Prof Lee (05/285r0)
In response to the question of how many SOPs are being projected the answer was up to 28.  In response to the question as to the link budget for all of these SOPs the reply was this will be addressed in the future.  
Next steps:  

1. adding a lower data rate than 1 Mb/s closer to 250 kb/s 

a. FEC or alternate coding scheme

2. get a clearer understanding of what simulations would be requested from TG4a

4:55 TG4a chair recessed the PM2 TG4a meeting.
Tuesday May 17th Evening session

5:00PM TG4a chair call meeting to order

Matt presented 15-05-0240-02-004a.
After his presentation discussion ensued: 

Ismail:  Are you still proposing a ternary sequence for the spreading codes

Matt: yes

Ismail:  Ternary codes require some thresholding that binary codes do not.

Zafer:  Not every parameter can be made dynamic easily.

Matt:  yes requires some care

15-05-0317-00-004a was presented by Patricia Martigne
After her presentation discussion ensued:
Vern: politely badgers Patricia about schedule.

Patricia: is willing to fix PRF value here at Cairns.  From this decision non-coherent group can attack other issues.

Vern:  Length of Preamble is still an open issue

Patricia: Agrees

15-05-0281-00-004a was presented by Jae-Hyon Kim

(also presented 15-05-0282-00-004a)
John: How much power does it save if you need to always be on to detect wake up signal?

JH Kim:  Device is always on.

Kohono : please explain the ranging with the three clocks.  He is still not clear.

JH Kim:  describes again.

Kohono: What about performance in multipath?

JH Kim:  Shows simulation slide

??:  What about ranging time?  How long does this take.

JH Kim:  Only takes one symbol as defined on slide ??

??:  Is this technique specific to chaotic signals?

JH Kim:  No other signal types can be used.

15-05-0294-00-004a  was presented by Kwan-Ho Kim.
7:20 PM
TG4a recessed the meeting until AM1 tomorrow 
Wednesday May 18th AM1 session

8:15AM Pat Kinney calls the meeting to order.

Passes floor to Vern.

Vern presented review of ranging activity of the week and recommends that his presentation is adopted as stands (presentation is included as Figure 2).
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Ismail asks that the motion be modified so that the preamble lengths are not set to exact numbers but only that we adopt lengths “of the order of those shown” 

Vern agrees.

Matt:  Is this premised on the assumption that the signal bandwidth is 500 MHz?  What about a possible 1.5GHz band.  Won’t these lengths change?  Vern:  Yes

Motion:  Adopt the contents of this presentation into the minutes and accept it as a modification to the baseline draft.  Motion was moved by Matt, and seconded by Andy Molisch.  This motion was approved by unanimous consent.

Pat passed floor to Philippe.

15-05-0250-02-004a presented by Ismail Lakkis

 Discussion: 

Kohono:  Do you have any Chirp signaling.  Why don’t you compare the performance with UWB chirp?
Matt:  You have designed the ZCZ codes for a certain length of zero correlation.  The length will depend on the PRF.

Ismail: yes

Matt:  How does the non-coherent deal with multipath?
Ismail:  at 15MHz PRF we have 70ns per pulse.  But at even at high PRF we can use a rake.

Andy:  When you say scrambling you really mean long spreading code.

Ismail: yes

Andy:  Are you sending a single pulse at the beginning of each pulse period, will you get catastrophic collisions?

Ismail:  It will require FEC.  But his system is adaptive data rate.

Francois:  Slide 36 how fast is the receiver running

Ismail: it is up to the implementer could use multiple ADC in parallel also depends on the PRF.  

Francois is concerned about speed required during acquisition

Rainer: 

Ismail:  if you use 3-bit ADC then you can live with coarse thresholding.

Matt:  On slide 14 you use a different divider in each band?
Ismail:  No then we get the 16MHz PRF with just a divide by 8 and 9.  If we want multiple PRFs

Ismail on reflection agrees with Matt.

Philippe:  Would like to see a block diagram with an indication of the clocking required, this will help on determining power consumption.

15-05-0288-00-004a presented by Philippe

Discussion:

Zafer:  would like to clarify the def of TH some use fine time like the pulse width and others are talking about long time hopping.

Philippe agrees.

Matt:  Points out that TH is optional from the original merge.  Matt thinks that process it is important for the proposers to try to work together to find commonalities.  Also feedback is very important.

Philippe:  This will happen via calls.

Ismail:  TH and spreading codes are really the same thing

Andy:  Sees that some proposals do spreading and modulation is different steps while one does the spreading and modulation in one step this is another way grouping proposals.

Huan-Bang Li:  SOP could be done with Chirp

Philippe:  yes

Matt:  One of the steps really needs to be some initial simulations to help in the selection.  This will become important soon.

10:05
Chair recessed TG4a until the PM1 meeting 

1:50 Wednesday, 18 May 
TG4a chair called the PM1 meeting to order.

UWB –IR Modulation for multiple receiver types by Phil Orlik (15-05-00291-00-004a)

Q: Do you plan to use the same waveform modulation for ranging and for communications?  R: Yes, that is desired.  Q: How good is this waveform for ranging?  R:  It depends upon a number of parameters.  Discussion followed as to what kind of properties and performance that coding would give and what would be the spectral properties.
Chirp Signaling UWB Scheme by Huan-Bang Li (15-05-0xxx-00-004a)

Q: Could the spectral shaping be changed?  R:  Yes but with higher complexity.  Q: SOPs:  are you using CDMA?  R: chirp slope and chirp pattern.  Q:  Do you have any special slope for the chirp signal?  R:  yes we have shown such in the past but are currently focusing on the simplest chirp.
Discussion on strategy for progress on modulation determination led by Philippe Rouzet

Philippe suggested that the UWB editing team divide into three groups to spearhead the aspects of the modulation approaches.  The groups would be pulse modulation, pulse spreading codes, and simulation.  Saeid volunteered for the simulation group.  Phil volunteered for the modulation group.  Ismail volunteered to lead the spreading code group.  
3:20
TG4a chair recessed TG4a until PM2.
4:00
TG4a chair called the PM2 meeting to order

Vern Brethour spoke to how to conduct business during the time between meetings, i.e. “telephone zone rules”.  Vern proposed rules such that between the meetings a “first reading” is a first proposal made during a phone call which is posted to the document server.  If any member finds this proposal objectionable then that member needs to email their issues to the TG4a reflector before the next call.  Objections will be discussed on the next call and if necessary the proposal will amended and the proposal will be up rev’d and posted to the document server as the “second reading”.  If there is consensus on the third call for the proposal then that proposal will hold until the next face to face meeting.  At that next face to face meeting there will be a formal vote to officially adopt the resolutions made during these conference calls.  There being no objections from the attendees to this procedure, this procedure will be followed.  
5:15 Chair recessed TG4a until AM1 Thursday

8:10 Thursday, 19 May 2005
TG4a chair called the AM1 meeting to order.

Upon asking the technical editors as to any resolutions to vote upon, there were no such issues.

CSS technical editing meeting led by Rainer Hach (15-05-0302-00-004a)

Ian Gifford spoke to the mechanism of inserting the alternate PHYs into the standard.  He further spoke to the advantages of offering a pre-draft for comments before the actual letter ballot.  This procedure was followed in TG3b with good success.  Hearing neither further discussion nor objection to this procedure, the chair was instructed to place this procedure in the TG4a timeline.
Discussion ensued as to the effects of discontinuities on the sidelobe magnitudes.  Prof Lee and Ismail will offline this discussion.  Q: What are the issues of coexistence with 802.11?  What methods of validation are required?  What is the plan for working with 802.19?  R:  The group suggested that the coexistence effort focus on 802.15.1, 802.15.4, 802.11b, 802.11g, and UMTS.  Rainer suggested that signal power analysis be the substantive analysis but asked the group if another analysis would be appropriate.   It was suggested that this analysis include the interference caused by microwave ovens.  
Rainer discussed a proposal for a lower data rate scheme.  Two schemes were discussed:

1. going from QPSK to BPSK with ½ rate FEC yielding 250 kb/s

2. using a modified mapping scheme to yield 165 kb/s

Q:  why would this group wish to offer a 250 kb/s when the existing standard already addresses this data rate?  Q:  what would the advantages of this proposal be over the existing standard’s performance?  R:  Rainer didn’t believe that 1st approach would perform as well as the 2nd.  Kyung-Kuk Lee commented that the lower date would yield extended range and protection from interference.  Ismail believed that the FEC would give higher gain than the mapping scheme.  
Thursday May 18, 2005  
10:34 AM AM2 Meeting called to order
Pat passes floor to Philippe.

Philippe discusses status reached during the meeting and elaborated on the organization of the UWB PHY group.  Split Tasks among three subgroups (Pulse-modulation, Pulse compression and Simulation).


Reviews document 15-05-0172-03-004a

Pat asks if Chirp is also a modulation, should it be included on slide 8?
Andy:  Will the sub 1GHz band have the same modulation format as the other UWB bands?
Philippe interprets this as an open issue but would like to see some common work done on the two bands.

Philippe would like to see development work continue/begin on the optional features or asks that they be dropped from consideration for standardization.

Pat Kinney agrees with this interpretation.

Pat asks if the document stipulates that the base data rate for UWB PHY is 1Mbps.

Philippe interprets it as 1Mbps aggregated.

Pat asks for discussion on 1Mbps baseline:

Vern: says that the cap should be 1Mbps.

Ismail:  wants data rates above 1Mbps, thinks it is easier for non-coherent and he has applications that require it.

Patricia: If we have high data rates she is worried that 4a could run into trouble with European regulators.  The regulators are expecting certain application to have a low data rate < 2Mbps WITH low activity factors (duty cycles).

Philippe:  Agrees these are key points.

Pat stresses that the 802.15.4 MAC is optimized for low duty cycles so TG4a is already addressing this fact.

Ho-In:  Speaks against 1Mbps.  May be too high for non-coherent.  Ho-In wanted 250Kbps as the baseline.

Philippe: mentions that 250 is already done in 15.4

John:  Does not want to 

Matt:  is fine with the 1M base rate and speaks in favor of going to higher rates optionally.  Matt added that he did not want to make any changes to the original merged proposal.

Andy:  Cautions that the 4a models will not be accurate at very short distances.

Roberto: 1Mbps should be the cap.  Reasons are the proposed applications and the tech requirements. Likes the range of 250K – 1M, but thinks it is important to cap it.  Roberto furthered that he didn’t see what applications that were discussed at the beginning of SG4a required 10Mbps.

Samsung:  likes the 10Mbps.

Andy: feels like we are reopening items previously decided.

Matt: Says that many proposals this week had higher data rates.  His justification for higher data rate is that it is not technically hard given the PRF.

Pat Straw poll:  those supporting 1Mbps as the baseline:  39 for; 1 oppose; 5 Abstain

Straw poll:  those favoring optional modes above 1Mbps:  31 for; 13 oppose; 1 Abstain

Philippe calls for liaison for IEEE 802.19.

Group is eerily silent.  Philippe will appoint one at a later date.

Floor is passed to Vern

15-05-xxxx-00-004a – Problems with non-coherent two-way ranging.

Andy: You mix up low-cost non-coherent and low performance

Dave Leeper:  Slide 22.  Can cancel clock drift.  So turnaround is not a big problem.

Vern:  yes but the problem is when you convert ns to meters.

Dave thinks that there are a host on applications that could still get useful information from non-coherent ranging.

John: Hasn’t seen enough data to prove that non-coherent will perform as badly as Vern states.

Patricia : Vern's presentation shows arbitrary values for non-coherent receivers performance in ranging. This confirms the need for having some further work within our non-coherent ranging team for July meeting. We need to show some concrete simulation results.
Jonathan:  If you only allow mode 2 then you are saying that you need to do infrastructure based ranging only.

Andy:  Thinks that it is a little premature to make this decision.  Need more simulation to make an informed decision.

Zafer: This week I presented non-coherent ranging results that are much better than you claim non coherent can do.

12:40 pm Chair recessed meeting until PM1

Thursday May 19th PM1 

1:50PM Session called to order

Floor is passed to Vern.

Vern commented that he would like to get a band plan passed this meeting. 

Comments from the group on Ismail’s bandplan:
· Matt likes the margins on the corners and is fairly neutral.  His concern is PRFs but is fine with the center frequencies

· Jon Adams feels it’s a good engineering solution.

· Francois is neutral and is not against it.

As it was noted that there was no one against the plan; it was agreed to change the agenda.  Motion to: Change the orders of the day to allow voting on the band plan at this session.

Moved by Vern and seconded by Zafer.  Upon neither discussion nor objection the motion passed by unanimous consent.

Motion: The task group adopts the following band plan (figure 3) for TG4a and tasks the technical editor to include it in the specification.
Moved by Matt Welborn; Seconded by Zafer Sahinoglu.

Upon neither discussion nor objection the motion passed by unanimous consent.
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Figure 3

John Lampe asked for a count of voters in the room immediately after the vote on the above motion.  Pat Kinney agreed and the count showed that 28 registered 802.15 voters were in the room.

Vern asks about other items that we want to achieve at this meeting.

Matt Welborn would like to understand what are the trade-offs that are important.
Motion: Vern moved to change the orders of the day to allow voting on any topic.

Moved by Vern, and seconded by Philippe.  Motion passes by unanimous consent.

Motion: As per the adopted UWB band plan we adopt a mandatory nominal data rate of 1Mbps this data rate being the data rate of a PPDU payload through the air after removing effects of FEC and other overhead.

Moved Philippe; Seconded by Ismail

Example given on the definition PHY SAP bit rate states that a 1Mbps bit stream coming in to the PHY would need to be transmitted at 2 Mbaud if a ½ rate FEC code were used.

Khono: asks if this data rate is the aggregate data rate

Philippe: no this is the instantaneous data rate.

Discussion on the meaning of aggregate data rate ensues.

Motion passes by unanimous consent.

Vern: Asked about the trade-off between SOP and communication range; i.e. which is more important to the group?
Discussion ensued as to the assumptions for the comparison of the communications.  One agreement was on a pathloss exponent used for simulation/link budgeting a choice of 3.5 was made.  

3:25
Recessed because of ice cream

Thursday May 19, 2005 PM2 Session

4:00 PM session called to order
First order of business, approve the minutes from Atlanta.  No motion to approve heard.

Vern moved to table the approval of the minutes from Atlanta (15-05-271-01-004a).  Seconded Matt Welborn:  Motion passes by unanimous consent.

Roberto:  Surprised that one of the proposers of a band plan was not present during the last session’s vote.  Asks that Pat entertain a motion to undo the bandplan and additionally that Pat recommend this to the group as the chair of TG4a.

Jason:  Did the chair recommend to the committee that the motion to change the agenda was against the spirit of the setting and publishing agenda earlier in the week?
Pat:  No I don’t recall making that recommendation

Motion: to rescind the approved bandplan. Move by Anuj, Seconded by Jason Ellis 
Anuj:  As the process going forward compromise is better then voting without the consideration of all parties involved.

Roberto:  Thought that compromise was the focus of the group. Since he was requested to meet with other proposers

Vote to rescind was taken with the results of for: 12, Against: 15, Abstain: 5, motion fails
Wisair:  This is the first step toward a TG3a situation.  Group should think long and hard.

Matt:  It is unfortunate that people feel this way.  Matt thinks it is still better to suggest alternatives rather than rescind. 

Anuj asks for count of voters:  36 present in the room.

Jason: Why vote on bandplan rather than modulation since this was agreed earlier in the week?
Ismail: We agreed to remove the discussion

Sorin:  In the two years I have been in IEEE I’ve never seen the agenda change for published voting times.

Roberto:  Until now he was happy with process, but is now concerned that we will retard progress in the future.

Straw poll:  How many people would consider changing the current bandplan if an alternative bandplan were presented?  For: 22, Against 9

Anuj:  Strawpoll can’t achieve 75% so the group is not open to compromise.

Strawpoll:  Who would adopt a new superior bandplan: For 21, opposed: 0, Abstains: 13.

Discussion ensued regarding Vern’s proposal for posting documents and working issues during conf call.  Andy requests that calendar time be used rather then period between conference calls.  This is to ensure at least 14 days to object/modify proposals.  Philippe wants to ensure that doc numbers are recorded in the teleconference call meetings.

Motion to approve Vern’s process as for the entire TG4a task group.  Moved by Jason and seconded by Vern.  Motion approved by unanimous consent. 

Motion: The chair make all votes that change the baseline draft special orders of the day in the agenda. Moved by Anuj and seconded by Roberto.

Motion:  that the chair make all votes that require changes to the baseline draft special orders of the day in the agenda. Moved by Anuj and seconded by Roberto Aiello.

Amendment:  to add the word “technical” to better describe which changes needed special orders of the day.  The amendment to the motion was approved by unanimous consent.
Motion now reads:  that the chair make all votes that require technical changes to the baseline draft special orders of the day in the agenda. 
After further discussion with comments both favoring and against the motion the vote was taken.  The result was 9/13/7, the motion fails
Motion: to put priority on the discussion of alternative bandplans before discussing other technical issues. Motion was moved by Roberto and seconded by Sorin.
After discussion the vote was taken with the results of 4/16/10, this motion fails.
The TG4a chair recommended that Philippe give priority to the band plan issue.  Philippe stated that he would like to set up a subgroup on the band plan and stressed that people need to participate.  

Show of hands interested in this subgroup:  10 members show interest

5:30
Motion to adjourn made by Jon Adams and seconded Knut.  There being neither discussion nor objection this motion carrier, TG4a was adjourned for this session.
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Multiple measurements of tp and to yield finer precision & accuracy, and allow frequency offset correction.
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* US Naval Observatory, Telstar Satellite, circa 1962


http://www.boulder.nist.gov/timefreq/time/twoway.htm


Unmatched detect-delays in the two devices may require one-time offset calibration.





Two equations in two unknowns yield:
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