March, 1994
      DOC: IEEE P802.11-94/xxx

September 2004
 IEEE P802.15-04-0559-01-004a/r1


IEEE P802.15

Wireless Personal Area Networks

Project
IEEE P802.15 Task Group 4a for Wireless Personal Area Networks (WPANs)

Title
802.15.4a Berlin Interim Meeting Minutes – Revision 1

Date Submitted
23 September 2004

Source
[Patrick Houghton]
[Aether Wire & Location, Inc.]
[Sunnyvale, CA]
Voice:
[408-400-0785]
Fax:
[408-400-0786]
E-mail:
[patrick@aetherwire.com]

Re:
802.15.4a Task Group Berlin Interim Meeting Minutes

Abstract
Minutes of Task Group 4a in Berlin

Purpose
Minutes of Task Group 4a in Berlin

Notice
This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

Release
The contributor acknowledges and accepts that this contribution becomes the property of IEEE and may be made publicly available by P802.15.

CONTENTS

Session 1 – Tuesday, 14 September 2004 

Session 2 – Tuesday, 14 September 2004
Session 3 – Wednesday, 15 September 2004
Session 4 – Wednesday, 15 September 2004
Session 5 – Thursday, 16 September 2004
Session 6 – Thursday, 16 September 2004
Session 7 – Thursday, 16 September 2004
TUESDAY, 14 SEPTEMBER 2004 – Session 1
Session 1 PM1
802.15 TG4a Minutes – 14 September 2004 – PM1 – Interim – Berlin, Germany

1.1 MEETING CALLED TO ORDER by Pat Kinney at 1:35pm CET.

Chair: Pat Kinney 

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet 

Co-Technical Editor: John Lampe

Secretary: Patrick Houghton

Opening report, review of goals and agenda:  Pat Kinney

Displayed document 517r0 on screen:

Reviewed document 802.15.4 /517r0

1. Reviewed TG 4a purpose

2. Reviewed meeting objectives

a. Channel Model – Andy Molisch

b. Ranging Group – Rick Roberts

c. Extended range group – Fred Martin

3. Reviewed IEEE membership and anti trust rules

4. Read in full IEEE standard Board Bylaws on Patents

5. Reviewed inappropriate topics

6. Reviewed chair’s role

7. Reviewed schedule

Jason Ellis: Question on schedule.  Will this schedule be changed as we move ahead or behind?

Pat Kinney: This is a living document – it will change.

Reviewed document 802.15.4/ 420r03 “Agenda”

Recessed meeting for 5 minutes to move room.

Moved room from Nizza to Paris room.

Pat Kinney: Reopened meeting at 2:05pm

Reviewed meeting schedule.

Tomorrow is selection criteria document day.  Philippe will take over tomorrow.

We approved first release, so we need to vote on any subsequent releases.

Would like to see extended range report tomorrow.

1.2 APPROVE MINUTES: Pat Kinney

First item: Approve minutes from Portland Plenary meeting.

Any opposition to minutes 402r0? Seeing and hearing none, minutes from Portland are approved by unanimous consent.

1.3 REVIEW AND APPROVE AGENDA: Pat Kinney

Second item: Approve agenda for Berlin meeting.

Rick Roberts: Will not need session 8.4

Pat Kinney: Changed agenda to reflect change – saved as document 420r04.

Francois Chin: Asked to change with Cheolhyo Lee.

Cheolhyo Lee: Agreed to change time.

Rick Roberts: Will review 04/0477r0 in session 1.4.


Pat Kinney: Asked Shahriar Emami for number for location awareness presentation in session 1.5

Shariar Emami: Document 04/0476r0

Dani Raphaeli: Asked for time to have another presentation.

Pat Kinney: we should have time.  Please submit a request.

Any changes to agenda?  Any opposition to approving agenda?  Seeing and hearing none.  Agenda is approved by unanimous consent.

1.4 TECHNICAL PRESENTATIONS

Pat Kinney: Asked for Rick Roberts to take the floor to present.

Rick Roberts: Presenting document number 04/0477r0 – Ranging Subcommittee Report.  Will take about 15 minutes.

Would like to recognize Colin Lanzl for volunteering as secretary.  Minutes are 04/0411r01.

Talked about five different ways to do ranging.

Time of Arrival Ranging – Common timebase

Angle of Arrival Ranging

Time Difference of Arrival Ranging – listen to pulses from different sources

Signal Strength Ranging

Near Field EM Ranging

Reviewed each of the different ways to do ranging.

Recognized key contributors to group.

Final draft of report 4 November.

Present at Plenary the week of November 14th.  Plan for 2 hour session to work on report as subcommittee.

Jay Bain: Asked for a delay in some of the meetings to allow for catch-up.  September 23rd to September 30th.

Rick Roberts: Made changes to schedule.

Pat Kinney: Next up is Shahriar Emami – presentation on location awareness 04/0476r0.  Also remind attendees to log in to server.

Shahriar Emami:  Will talk about sensitivity of location estimates to SNR. Two of the other contributors are colleagues are Freescale employees in Plantation Florida.  Also referenced Rick Enns report from Portland IEEE meeting.

Rick Roberts: What is chipping rate?

Shahriar:  Need 10GHz of bandwidth to get sub-meter accuracy

Rick Roberts: Need 175 MHz of bandwidth to get 1meter resolution. SNR plays into it, but bandwidth is important.

Shahriar: Agrees.  Need a certain chip-rate, which requires bandwidth.

Dani Raphaeli: What is the bandwidth in which SNR is calculated.

Shahriar: Look at power of noise and power of noise in a particular band.

Dani: Looking for signal and noise within 10MHz?

Shahriar: That is correct.

Dani: When you consider wide bandwidth, it is difficult to get 20Mchips per second with 20MHz.  This would not be done above 2.4 GHz.

Shahriar: You can use lower band – under 900 MHz.

Dani: You need high SNR to get good ranging results with this low bandwidth.  

Shahriar: Do you consider 0 dbM to be high SNR?

Dani: There is a real penalty to pay with narrow-band ranging.  Need to compensate with extra SNR.  You must also include the effect of multi-path to the channel.  Multi-path is more limiting than SNR.

Shahriar: Multi-path is a separate issue, which will be explored in other places.

Dani: Need to look at multi-path.

Rick Roberts: Chipping rate and UWB bandwidth is not connected.  Chipping rate is not the issue, the issue is the occupied bandwidth.

Dani: Can you say what is the bandwidth.

Shahriar: Chipping rate is 10 Mega chips per second.

Thomas Hanusch:  Question on slide 8. Why does your range estimation degrade so drastically?

Shahriar: The reason there is not a smooth transition, is that there are some events that correspond to a small SNR that introduce a large error.  If there are no other questions, that concludes presentation.

Pat Kinney: Time is now 3:15pm; Recess meeting until 3:30pm.

1.5 RECESS: Pat Kinney - recessed the group at 3:15pm CET

TUESDAY, 14 SEPTEMBER 2004 – Session 2
Session 2 PM2
802.15 TG4a Minutes – 14 July 2004 – PM2 – Interim – Berlin, Germany

2.1 MEETING CALLED TO ORDER by Pat Kinney at 3:45pm CET.

Chair Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet 

Co-Technical Editor: John Lampe

Secretary: Patrick Houghton

2.2 TECHNOLOGY PRESENTATIONS

Passed floor to Zafer Sahinoglu for presentation 04/0522r0.

Zafer Sahinoglu: Presentation on Hybrid TOA/RSS ranging.  Asked for questions.

Manno M:  Have a question about slide 10.  What is standard deviation of log normal shadow?

Zafer: The same symbol Sigma db.

Manno: What are some other areas that are interesting to work on?

Zafer: Looked at some channel modeling for 3a, but didn’t see and path loss modeling. Expect will be in 4a channel modeling.

Dani Raphaeli: Explain why there is a problem in the corner?

Zafer:  If you look at statistical model, if the separation is too close, then the sigma t becomes dominant and only get 3 measurements.  At other places in the square, you can take advantage of 4 measurements.

Rick Roberts: Question on slide 13. Intuitively, more information should improve accuracy. How would this look if you had a linear array, not in four corners?

Zafer: Have some more results.  Showed slides of more raw data.  Geometry is also important to location.

Stefan Drude: What assumptions do you make of the accuracy of your RSSI measurements?

Zafer: Used SNR of greater than 25dB.

Stefan: Do you assume perfect knowledge of RSSI?

Zafer: RSSI contains log normal channeling and path loss.  Doesn’t include any fading.

Stefan: From a semiconductor manufacturer’s point of view, these factors need to be taken into account.

Scott Davis: What happens when RSSI breaks down?

Zafer: Need to put in PDFs.  Any other questions?

Pat Kinney: Thanks to Zafer.  Now begin preliminary presentations.

Passed floor to Sung Yoon Chung presenting paper for Cheolhyo Lee presenting 04/0485r0e4.

Sung Yoon Chung: Presented paper on using two bands for location awareness.  Asked for questions – none.

Pat Kinney: Passed floor to John Lampe presenting 04/0500r0 on Clarifications on CSS by Nanotron.

John Lampe: Presented paper on clarifications on CSS (Chirp Spread Spectrum), including comparisons to DSS.  Asked for questions.

Rick Roberts: Is this on server?

John: Not yet. Will put up.

????: Is this technology for sale?

John: We have demonstrated this technology.  No other questions?

Pat Kinney: Passed floor to Akira Maeki presenting document no. 04/0472r01.


Akira Maeki: Presented report on DSS UWB Impulse Radio Systems by team at Hitachi using Differential BPSK radio. Asked for questions.

Ulrich Shuster: How do you get ranging accuracy with the low sampling rate?

Akira: Not sure if they will get accuracy with the low sampling rate.

Kyung Kuk Lee: How do you find timing of such a narrow pulse?

Akira: Using sliding correlator and code.

Kyung Kuk Lee: That takes a long time, so you may lose the data.

Akira: First look for pulse, then get data.

Kyung Kuk Lee: That appears to be to much power for CMOS technology? Data rate is 129kps. Each pulse needs small power, but single pulse?

Akira: Spreading is different.

Rick Roberts: Question on slide 9. ADCs are sampling at low rate – tens of samples.  But aperture is going to be very tight.  At least 330MHz of bandwidth, because don’t want ADCs to be band limiting, so need analog front end with sample and hold.


Akira: We have PRF of 32MHz so sample at 32MHz in analog domain and correlate in digital domain.

Rick: The ADC will have analog front end that is several hundred MHz wide, so that will be high power.


Akira: Will try to get the answer.

Zafer: Question on tri-lateration using three devices.  Three devices doing TOA, need at least 4 nodes.

Akira: We have 4 nodes.

Dani: Only allowed  -13dBM.  Too much power?

Akira: not sure.

Menno: How many pulses for location?

Akira: about 100 pulses to achieve synchronization.

Menno: What is duty cycle?  What is relation of pulse length to time accuracy?  How long are you quiet between pulses?  What is the duration between pulses?

Akira:  For 30 MHz, have 30ns between.

Pat Kinney: You only have one channel in band.  Will you have any more simultaneous channels?  We need at least 4.

Akira: We have not estimated yet.

Rick: Only takes 100 pulses to synchronize?  If you look at time duration of wavelet and time duration between wavelet, not sure how you get synchronization so quickly.

Pat Kinney: That would be a good thing to address in your full proposal. Next presentation by Chandos Rypinski on presentation 04/0492r0.

Chandos Rypinski:  Presented paper on Ternary AM as an alternative modulation scheme.  Three amplitude levels – DSB-SC (double sideband suppressed carrier) with partial response pulse shaping.

Pat Kinney: Asked for questions.

Rick Roberts: In slide 10, looks like you have a form of on/off key system. Is this correct?

Chandos: This is true, before squaring.

Rick: Manchester coded On/Off keying looks similar to this.

Chandos: This has lower side-lobes than with Manchester coding.

Rick: For this signal processing, it would be helpful to see curve for AWGN environment.  Would like to see how this works compared to BPSK or some other common coding.

Chandos: Would like to have help with this.  Would be of interest to him as well.

Rick: Don’t be afraid of FEC (forward error correction) because with current technology, it is easy to get.

Chandos: FEC is not necessary with his system.

Dani: What is sensitivity of your receiver.


Chandos: Don’t know at this time.

Dani: Is there any difference in sensitivity for 32kbit and 10kbit/sec?

Chandos: Sensitivity is relative to bandwidth.

Dani: Can you reduce the total noise?  There is a filter that is 50MHz wide in your presentation.

Chandos:  The filter is scalable, but the data rate probably will not scale more than an octave.

Pat Kinney: No other questions – next up is Dani Raphaeli to present document 04/0519r0.

Dani Raphaeli: Preliminary proposal for Symbol Interleaved Impulse Radio and ranging using ACK.

Pat Kinney: Any questions.

Philippe Rouzet: Slide 6.  Does this interleave different channels? How do the different channels avoid collision? What about simulateously operating piconets (SOPs)?  You claimed no near/far problem, but each channel needs its own AGC – how do you manage this?

Dani: It is probabilistic.  The channels collide on different channels.  CCA capability is not needed. SOPs can be separated logically, or on different channels.

Fred Martin: Question on ranging.  Do both transmitter and receiver have to operate simultaneously?

Dani: You need to switch quite fast – about 50 nano seconds.

Fred Martin: When you look at spectrum, are these noise lines?

Dani: When you look at spectrum on multipath, you will see lines. The lines are close together because at 50kbit per second.

Sung Yoon Choon: On slide 20, looks like need coherent correlator.

Dani: Pulse train itself is done coherently.  Coherency symbol to symbol. Need to be off by 750ppm to not sum in process.

????: Costs will be high if have correlator and PPM reciever.

Dani: Have a solution that is simpler.

Zafer: Don’t need high clock accuracy for ranging, but need high clock accuracy for acquisition.

Dani: There is a different issue with clock accuracy – need clock accuracy between users.  This is the issue that needs the most attention.  All users need to be using the same clock. This avoids problem of collision.

Zafer: Device types – don’t need RFDs?  How do you deal with clock offsets.

Dani: Synchronize to pulses of response period.

Zafer: So need some type of time of arrival?

Dani: Don’t understand issue.

Philippe: Need to deal with collisions between symbols if the symbols are similar?

Dani: Don’t need to worry, because if have collision, then retransmit.  If have different powers, the strongest will win the contest.

Pat Kinney: No more questions?

2.3 RECESS:

Pat Kinney: Recessed meeting at 5:35pm CET until 1:30pm tomorrow.

--------------------------------- 

SESSION 3 – WEDNESDAY, 15 SEPTEMBER 2004
Session 3 PM1
802.15 TG4a Minutes – 15 September 2004 – PM1 – Interim – Berlin, Germany

3.1 MEETING CALLED TO ORDER by Pat Kinney at 1:32pm CET.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet 

Co-Technical Editor: John Lampe

Secretary: Patrick Houghton

Pat Kinney: Open meeting at 1:32pm.  

3.2 TECHNICAL PRESENTATIONS

Pat Kinney: Passed floor to Francois Chin of I2R for presentation 04/0525r01.

Francois Chin: Presented proposed pulse position modulation system from Institute for Infocomm Research – I2R.

Pat Kinney: Asked for questions.

Rick Roberts: Didn’t mention any particular band of operation?

Francois: This will be in the UWB band.

Rick: We would need to see the spectral properties.  The FCC would set the bar at the peak of your spectral ripple.  Would like to see the spectral properties of these codes.

Francois: We will look into it.

Dani: Page 10 Channel Limits – this shows you are doing better than the channel.

Tetsuya Ikegami: Also would like to see definition of EbNo.

Francois: Efficiency is based on the design of the receiver used.

Dani: This code is used to modulate pulses? Each 1 and 0 is the polarity of the pulse?

Francois: If we represent the receive efficiency in the link budget, we accomplish this by more spreading.

Dani: The coding scheme is independent of packet structure.  How does this compare to other coding schemes?

Francois: These are some initial ideas.

Dani: The question is can you do coherent summing of the impulses.  Otherwise the coding gain will be lower.

Rick: Would like to make a comment.  UWB is a little bit funny. The power is allocated on a megahertz basis.  Unlike the 802.11 radio, which is a number of watts. Spreading gain is irregardless of the chips you have.  Chips don’t carry more power.  Need to be careful about looking at processing gain in chips per bit.

Francoise: Would like to look at Ec/No.

Rick: Eb/No is good. Wavelet bandwidth sets transmit power, regardless of chips you are sending.

Sung Yoon Chung: Have you looked at other codes like Casami codes vs. M-sequence?

Francois: Have not looked at that many codes.

Pat Kinney: No further questions.  Passed floor to Philippe Rouzet for SCD editing.

3.3 REVIEW OF SCD

SCD Editing

Philippe Rouzet: Posted document 04/0232r8 of SCD with revision marks.

Referenced 04/0402r0 – minutes from Portland meeting for review of comments from last meeting.

Suggested we start session today with discussion on SOPs (Simultaneously Operating Piconets).  Section 5.3 on SOPs.  We had a separate sub-group with Rick Roberts and Dani Raphaeli.

Conclusions were to define a procedure much easier than the 802.15.3a document from which this document is derived.

Asked group if they were comfortable with 5.3.1 and 5.3.2.

Dani: Last time, Dref is already measured. Suggested we just refer to 5.5.2 where he believes it is already measured.  Then we need to add 6db to the link margin.

Francois: Are we referring to 5.5.2 in this document?


Philippe: We can fix later if the reference is incorrect.

Dani: If define Dref as maximum distance, then we need to correct for the 6db.

Philippe: The last paragraph corrects it.

Dani: Then remove the reference to 5.5.2 of Dref to be consistent.

Philippe: Made correction. If we look in definition 5.5.3 of Nearly Orthogonal Channels, we have co-channel separation distance – we are missing a definition of co-channel.

Rick: A channel that is nearly orthogonal is not your channel.

Phil Orlik: Think this is fine as written – one is asking for more channels and one is not.


Rick: OK with that.

Philippe: Asked Dani if it is OK to remove highlight on the comment for Clause 5.5.

Dani: OK

Philippe: There will be a discussion tomorrow on the channel model report, so that will have to be folded into the SCD.  Will Andy provide the updates to the SCD?

Pat Kinney: Not sure if that is clear to Andy.  We may have to do as part of additional channel model work.

Philippe: The channel models that Andy provides are related to UWB. But the question is what happens with non-UWB proposals? Will they be able to derive their procedures from the text.

Dani: We already agreed that anybody that wanted to use narrowband system will take the channel model of 2 GHz to 8 GHz and filter it.

Philippe: Just want to make sure people here are confident that this will work.  Since there is no other comments – we will consider the issue closed.

Next item is Signal Acquisition Section 5.4.  Any comments? Otherwise we consider this part to be complete.

Next item is System Performance Section 5.5.  We made a few changes.  We made the minimum of 1000 sent packets of 32 octets.  Details should be provided by Channel Model subcommittee.  Asked for any comments.

Francois: Does this say 1000 packets over 1 channel?  What about the pseudo random channel?

Philippe: it is the responsibility of the channel model subcommittee to pick the appropriate channel.

Francois:  Need to have a reasonable number of realizations. We should put a fixed number instead of a pseudo random number.

Zafer:  Understanding is that this is for multiple channels, not just one.

Philippe: This could be ambiguous.

Dani: Now this is more ambiguous than before.

Philippe: This is 100 packets in 1000 different realizations.

Dani: The agreement was for 1000 realizations.

Stefan: How many simulations do you want to run?

Philippe: 1000 simulations.

Stefan: Then this leans more to Dani’s interpretation.

Dani: We already agreed that each channel will be used once.

Phil: In 3a we had 100 realizations per model.  How many realizations will we have here?

Philippe: Each packet will be transmitted over a different realization.

Rick: Thinks this will be excessive.

Pat Kinney: The document we approved is the document we approved in Portland.

Philippe: We had a lot of discussion and decided we did need 1000 realizations.

Pat Kinney: How many packets over any one channel and how many channels?

Philippe: We should keep to one channel model.

Francois: We agreed on 1000 packets over 1 channel.

Dani: Don’t believe this is correct.


Laurent: If we have 10 channel models, then we need to test for 10 models.

Chia Chin: We have LOS and NLOS for each model, so 20 channel models.

Stefan: This makes 20,000 simulations. This is too much.

Francois: The idea is not correct, not the numbers.

Rick: People who do UWB need to understand the issues here.  Need to run 10,000 simulations.

Francois: For each model, keep 10 packets for each model.

Dani: This is not enough simulation.  Why do you want to decrease the number of channel realizations?

Ulrich: Recommend not to use a fixed number of packets, but simulate until you get 50 errors.

Philippe: You are penalizing the good proposals – that would be too many packets.

Ulrich: But you need statistical relevance.

Philippe: we need to think about the consequences of every choice.  We need to think about this some more.  There are some ambiguities in the text, so we need to clarify.  Let’s table this and go on.

Kannan: In the CFA, there were different applications, so will have to use different channels.

Pat Kinney: So the decision is to table for now and go on.

Dani: We would like to come back to 5.4.2 – Signal acquisition. Have some problem with how it is written. This section calls for a different acquisition process for different bit rates.  If the proposal contains several bit rates, then it is not possible to assume the acquisition process is different.

Philippe: Your hypothesis is not true.  This is not written in the section.


Dani: This is not very clear.  The architecture should be stated.

Philippe: Don’t really see difficulty with that.  People are free to have systems that use different bit rates for channel acquisition or not.  It is not the responsibility of the PHY to decide how to use the different bit rates.

Dani: Maybe it’s not a problem of the PHY, but the current MAC doesn’t support.

Pat Kinney: Why do you say that?  The current 802.15.4 MAC supports different data rates.  The PHY only has to worry about co-existence, but doesn’t have to worry about multiple rates.  The MAC assumes co-existence, but worries about multiple rates.

Dani: What if the PHY receives something that is different?

Pat K: This is noise.  It will not be passed up to the MAC.

Phil Orlik: How about defining the lack of coexistence.  When both systems fail to operate correctly.

Pat K: We are not defining a certain pre-amble that everyone has to use.  We should continue as a simple system.

Dani: A good proposal should be able to take multiple rates.

Pat K: Could have a proposal that does that, but that is not in the PHY.  We should focus on what the PAR asks us to achieve.  

For example, in 802.15.4b is looking at a new PHY at a lower band with a higher data rate.  They are not looking at an ability to dynamically change data rate.  If you want to do a more complex, higher data rate radio, then you should go to 802.15.3a.

Philippe: Propose we keep the 5.4.2 text as stated.

Rick Roberts: Did some calculations on simulation time.  If have a UWB proposal, with 2GHz of bandwidth, assume 50ps step size of simulations. With 32 octets sent. Bit rate of 1 kbit. Need to simulate 250 ms of data.  So need to run 5x10^9 simulations for one packet. To do 1000, need to do 5x10^12 simulations.

Dani: Disagree with your calculations. There are more efficient ways to do this.

Pat K: Usually does 5x oversampling, Rick’s numbers are 4x oversampling, so Rick may be conservative.

Philippe: We need to take care of proposers doing simulations the traditional way.  We should examine in more detail and re-examine.

Now we should go to 5.6 Link Budget. We will wait for tables and equations to be provided by the Channel Model Committee.  If there is a table in the channel model document, why do we have a table in this document.

Pat K: We should remove the table in the document, to avoid divergence from the two documents.

Dani: What is the maximum distance between the nodes for taking the measurement for channel? This should be defined.

Philippe: What do you suggest?

Dani: The link budget is to find the maximum distance.  So the link margin should be zero at the maximum distance.

Phil Orlik: We should have a target data rate and a target distance and see what link margin is left. Comfortable with how we did it in 802.15.3a. 

Philippe: Did we use Dref in 802.15.3a?

Phil: That is correct.

Dani: The TRD specified a minimum distance of 30 meters.

Philippe: We need to table this section and revisit also.

Next section is 5.7 Sensitivity – Anything to add or can we accept as written?  No comments, so consider accepted as written.

Now would like to start again from the beginning of the document.  We will do refinements off-line – e.g. references to correct documents.  

Pat Kinney: The 802.15.4 standard is not a draft.

Philippe: Corrected to 2003 standard.

Pat Kinney: reference 3.2.2.2 list of interference modes.  Should we consider 802.15.3a proposals?

Rick: Unless you are a member of MBOA, you can’t get a copy of the specification.

Philippe: We cannot do more than stated here – generic UWB device.

Dani: There is also the concern of other interferers that are not IEEE standards.

Pat Kinney: We are just trying to identify some common interferers.

Dani: We need to be more flexible.

Pat K: If you would like to propose something, we can consider it in November.

Jason Ellis: At 3:30 Bob Heile will have a vote for down-select for 802.15.3a to be less disruptive instead of 4pm.

Rick: Another comment on interferers, we can ask the question when hear proposals.

Philippe: Looking at 3.2.1, need to look at the pending question of whether to use bands available for license exempt systems.

Pat K: Sounds like a good question to ask. We should ask of everybody.  Most people will vote against licensed systems.

Dani: There is a section on regulatory compliance, so this should cover whether it needs to be licensed or is license exempt.

Philippe: Changed text to require proposers to state that they are proposing license exempt systems.

Pat K: Any issues with text as changed? Hearing none, the section is accepted.

Philippe:  Going on to section 3.4 – any comments?

Dani: Have a question – what is the definition of “communication”?

Philippe: The intent is to exclude radar systems.

Pat K: Maybe change to “Other Communication Systems”.

Philippe: Next section is 3.5 Ranging.  Dani asked for more precision in the text.

Pat K: Suggest we recess until 4:00pm so that 4a members can vote for 3a issues at 3:30pm.  Asked for objections – seeing and hearing none, recessed meeting at 3:20pm until 4:00pm.

3.4 RECESS: Pat Kinney recessed the meeting at 3:20pm CET.

--------------------------------- 

SESSION 4 – WEDNESDAY, 15 SEPTEMBER 2004
Session 4 PM2 

802.15 TG4a Minutes – 15 September 2004 – PM2 – Interim – Berlin, Germany

4.1 MEETING CALLED TO ORDER by Pat Kinney at 4:00pm CET.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet 

Co-Technical Editor: John Lampe

Secretary: Patrick Houghton

Pat K: Reconvened meeting at 4:00pm.  There is a confirmation vote in 802.15.3a.  Suggest that we recess until 4:30pm to give members a chance to vote in the confirmation vote.  Asked for objections.  Seeing and hearing none, recessed the meeting at 4:00pm.

Pat K: Reconvened meeting at 4:33pm.  Passed floor to Philippe Rouzet for SCD editing.

4.2 DISCUSSION AND EDITING OF SCD

Philippe Rouzet: Revisit Section 3.5 Ranging.  Dani had some comments. Passed floor to Dani Raphaeli to present a method for assessing Ranging.

Dani: Steps to do measurement of ranging.  Reviewed proposed text in document (to be posted).

Philippe: Any discussion?

Jay Bain: These are iterated?

Dani: Yes

Rick Roberts: Question on step 8. What is the value of step 8, is step 7 not good enough?

Dani: Accuracy depends on distance.

Rick: In step 7, the approach that gives you the best estimate will give the best estimate in step 8 as well.

Dani: Maybe one technique gives great precision, but requires close nodes.

Philippe: To refine, we have this histogram for different distances. We share a common concern with SOP tests as with ranging.

Dani: Here we didn’t put 1000 channel realizations in, because can get a decent histogram with 100 measurements.  You are not allowed to pick the best samples.

Laurent: In step 8, you reduce the amount of noise in the receiver.

Dani: Same as increasing the SNR.

Rick: Which section will this go into?

Philippe: Put this into 3.5.2 if this is approved.

Jay Bain: Given the issues we had with SOP, is this clear enough?

Philippe: Believe it can be made clear.  We do have similar issues with number of measuremetns.

Pat K: Any further questions?


Philippe: If there are no further questions, we will keep the checks as modified.  We do need to get the realizations from the channel model subcommittee.  Suggest we make item 8 optional.

Pat K: More points mean more data.  But we are not going to keep anyone from presenting if you don’t have everything.  These are suggestions, this is what we want to see.  Suggest we delete the last sentence. And replace with “it is left to the proposer to specify the maximum speed of a node; however the …”

Philippe: Any other comments?  Hearing and seeing none, modifications are accepted.

Pat K: It is 5:02pm, so we need to close soon.

Rick: Are you taking comments on section 5.3?

Philippe:  Need to make comment on packet overhead description.

Pat K: Not sure if the description is correct.

Philippe: We will review, but more important we skipped the values in the table of 5.2.2.

Jay Bain: Do we want to get the appropriate parts out of figure 3?

Monique Bourgeois: Are we looking at SIS (Short Interframe Spacing?).

Pat K: We see SIFS in the document.  What is done in 802.15.4? Do we have a diagram for this?

Monique: We do have a diagram for that.

Pat K: We should capture that from page 142, figure 60 of the 802.15.4 specification.

Philippe: We will adopt this text.

Jay Bain: Will pull up the text so everyone can see it.

Philippe: We want to have the figures for SIFs and LIFs entered in the SCD.

Pat K: Can you paste the section from the 802.15.4 for SIFs, LIFs and ACK?

Philippe: Will add the text.

Pat K: We should delete the HCS.

Philippe:  So we will come back items to the two items we have tabled.  Now we go to 5.8.

Pat K: We will have channel model subcommittee in AM1 then work further in AM2, possibly finish in PM1.

Andy Molisch: will put document on server. Hasn’t gotten a number yet.  

Pat K: Suggested to give the channel model report to him.  He will get the model.

Philippe: Looking at some of the issues from the standpoint of the proposer.  STMicro group looked at the requirements and suggested that they look at 4 or 5 of the channel models.  Let’s discuss tomorrow.

Pat K: Recessed meeting at 5:22pm until 8:00am tomorrow.

4.3 RECESS: Pat Kinney recessed the meeting at 5:22pm CET


--------------------------------- 

SESSION 5 – THURSDAY, 16 SEPTEMBER 2004
Session 5 AM1 

802.15 TG4a Minutes – 16 September 2004 – AM1 – Interim – Berlin, Germany

5.1 MEETING CALLED TO ORDER by Pat Kinney at 8:14am CET.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Called meeting to order at 8:14am.  This morning will be review of channel model report by Andy Molisch, chair of the channel model subcommittee. Passed floor to Andy.

5.2 CHANNEL MODEL SUBCOMMITTEE REPORT

Andy Molisch: This morning will be presenting the final report of the channel model sub-committee.  There will also be presentations by Chia-Chin Chong, Ulrich Shuster and others.  The sub-committee settled on a generic channel model that will cover 2 GHz to 10 GHz to cover UWB as well as non-UWB proposals.  They also cover 100 MHz to 900MHz under the generic UWB model.  There is also a channel model that covers a potential 1 MHz narrow-band proposal.

Went over the final report in PDF format with the TG4a committee.  There was no time to prepare a power-point presentation.

The 1 MHz model will probably need to use an antenna that is below 0 dBM gain.

Philippe: We may have to take that into account in the SCD since we were looking at a 0 dBM antenna.

Andy: Continued with review of report.  There are other areas, particularly in office and residential environments (Kannan’s and Chia-Chin’s data) that deviated from the model.

Asked for any comments.

Kai Siwiak: Apologized for not having channel model submission complete for 100MHz to 900MHz.  Also urged that Andy review the path loss model to issues with the range of validity of the models.

Andy: Good point. Range of validity is 20 to 30 meters for the models. Some of applications went to 300 meters, but the idea was that they would hop through the network.  

Kai: Some proposers may take this table and extrapolate.  Please make clearer so that it won’t be used beyond range.

Andy: Will make more explicit in the table.  There is one empty table for open outdoor environments.  This information will be based on extrapolations of simulations by Shahriar Emami.  Shahriar was delayed because of extreme weather in Florida over the last few weeks.  Asked group to allow Shahriar more time to get these extractions.  Similarly the parameterizations for 100 MHz to 900 MHz is also not available due to similar weather issues as impacted Shahriar.

One application – body area networks – is much different from any other model. This will be based on information from simulations by Intermec.

Matlab program will be sent to reflector by Kannan tomorrow once it is tested and validated.  Frequency ranges that are missing will be provided in the next few weeks (Shahriar and Kai).

Asked group to approve the model contingent on adding missing environments (by the San Antonio meeting).

Pat Kinney: Since matlab model isn’t ready yet, do you plan to have conference calls to talk about the model between now and San Antonio.

Andy: No conference calls planned, but will have them if necessary.  If there are no further questions on model, then we will move on to presentation of measurement reports.

Dani: Concerned about inconsistency. In some places links improve with frequency and some places they do not.

Andy: We took the antenna out of the model.  We are only looking at the channel.

Rick Roberts: If look at path loss model, they took out the aperture effect.

Dani: What about for omni antenna?

Kai: That is the antenna, not the channel.

Matt Welborn: Also have a concern with the kappa value.  Even inside of the chamber, a non ideal antenna will also have effects. Having better channel higher in frequency doesn’t make intuitive sense.  It is a surprising result to have a negative kappa.

Andy: The only really complete characterization is difficult to measure.  One alternative approach that we could take is to put in the frequency dependence of the antenna again which makes sure the kappa has a positive value and specify the frequency dependence in the simulation.  This would require the proposer to specify how and why the antenna design chosen is different from the simulation.  Asked Chia Chin and Kannan if this is a feasible approach.

Chia Chin Chong: That is feasible.

Kannan: Agree that it is feasible.

Chandos Rypinski: Think the antenna is very important.  At best, the model might assume a half-dipole or some other well understood antenna.  When it comes to simulation, there is one thing to have the path. There is a lot to be done with antennas to change the situation.  The physics of the situation has to be understood.

Andy: Agree, but tried to have a compromise by including the numbers of the antenna used in the measurement.

Chandos: On frequency dependence, transmit and receive are much different.  Receive is based on capture area.

Rick: Is there enough information here to apply this to any antenna? Is this something that each individual proposer should be doing.

Gadi Shor: Don’t think there is enough information.

Rick: Agree that this is a problem for a particular implementation, but this should be enough to compare proposals.

Ulrich: In the same direction, we don’t need all the information on the antenna. Specifying the pattern is useless. Average pattern by looking at average frequency response should be sufficient for comparing proposals.

Gadi: Agree, but don’t think this is enough information, because the results are dependent on antenna that is used.

Andy: Agree that from a scientific approach there is not enough information, but believe from a practical point of view we have enough information to compare proposals.

Dani: From the systems people, we need to normalize the results to assume an antenna with 0 dBi for all frequencies and all directions.

Andy: I think you are looking at it as a narrowband approach.  You can extract a narrowband model from the UWB model.  Asked for a show of hands of who is happy with Ulrich/Rick’s compromise? (results will be given as field strength or power density).

Pat Kinney: counted 7 hands for, 2 hands against.  Went with compromise.  We are due to recess in 30 minutes.

Andy: Would like to have two presentations – Chia Chin and Uli.  30 minutes each for presentations should be sufficient.

Pat Kinney: Agenda for rest of day, recess at 10am.  One presentation now then recess and one more after recess.

Passed floor to Chia Chin Chong of Samsung to present document 04/0452r01.

5.3 CHANNEL MODEL TECHNICAL PRESENTATIONS

Chia Chin Chong: Presented results on residential measurements between 3 GHz to 10 GHz. Colleague from Samsung will present this evening details on the design of the UWB antenna in 802.15.3a tonight.

Michael McLaughlin: Had a question on data on slide 32.

Chia Chin: Don’t have all the data available.

Pat Kinney: If no other questions, session is recessed until 10:30am

5.4 RECESS: Pat Kinney recessed the meeting at 10:10 am CET

--------------------------------- 

SESSION 6 – THURSDAY, 16 SEPTEMBER 2004
Session 6 AM2 

802.15 TG4a Minutes – 16 September 2004 – AM2 – Interim – Berlin, Germany

6.1 MEETING CALLED TO ORDER by Pat Kinney at 10:38am CET.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Philippe: Posted revision 9 of SCD.

Pat Kinney: passed floor to Ulrich Schuster to present document on Indoor UWB channel measurements from 2 GHz to 8 GHz. Document 04/0447r01.

6.2 CHANNEL MODEL TECHNICAL PRESENTATIONS

Ulrich Schuster: Did the work initially outside of IEEE at Swiss Institute of Technology, Zurich.  Did measurements at 30m range. 

Pat Kinney: Any questions.

Dani: For NLOS, how many measurements did you do?

Ulrich: Did 90 spatial samples in corridor and 2x 90 samples in lobby.

Dani: Referencing slide 47, it is not based on that many spatial samples.  May be true, but not enough data.

Ulrich: Also would like to take more data.


Kai: Since these are wideband measurements, could these induce resonant effects?

Ulrich: There is the possibility of standing waves.

Kai: Would these effects be in different frequencies?

Ulrich: Didn’t see that effect.

Kai: There could be some interesting effects with the reflections from the columns.  Good paper.

Gadi: This model represents the relative delay? This was for a local area?

Ulrich: Yes. All statistics extracted is for the virtual arrays for a small-scale location. Didn’t want to do time-domain measurements, which are difficult with UWB.

Gadi: In slide 25, you picked the relative entropy, but not all paths of the distribution are valid.  Did you use a weighting function.


Ulrich: There are other measures. You can use mean square measures, but it takes too many measurements to get the tails right. For BER and diversity, it is not necessary to do so much detail.


Pat Kinney: If no other questions, thanks for the presentation.  

Andy: No other presentations for today.

Pat Kinney: We should take vote on channel model, but we should wait until SCD is done so we can take two votes side by side.

Rick Roberts: Last time the SCD was done on a procedural vote, not a technical vote.  Is this still in effect?

Pat Kinney: It is still a procedural vote.

Jason Ellis: Could we do this as a technical vote?

Pat Kinney: This was ruled on before. We will only do this as a procedural vote, not a technical vote.

Passed floor to Philippe Rouzet for review of SCD.

6.3 REVIEW OF SCD.

Philippe Rouzet: Review of SCD. Document 04/0232r09. Will start with point on system performance Section 5.5.1.  We need to decide how many packet drawings we will choose.

Suggest we use a reduced set of 4 channel models from the 20 possible ones provided by the Channel Model subgroup.

Have a question for the group.  Is it OK to use a subset of the channel models?  Can Andy characterize the different channel models.

Andy: If we have a subset, we want to have a best case and a worst case.  Problem is that a best case for multi-path dispersion may not be the best case for path-loss.

Naiel Askar: Are the path loss exponents important as a comparison criteria?

Andy: For the single link simulations, it shouldn’t matter. When you get to interference analysis, you might have different variations.

Philippe: Believe it is good to have a simple environment for LOS and a more complex for NLOS, and residential and industrial for a starting point.  Proposers should show how their proposal is well suited for a particular targeted environment.

Andy: Can we say the interference analysis is more complex?

Philippe: Yes, but we also have the same amount of simulations for ranging.

Andy: Can we go through the more thorough analysis in the simpler case? If we use the delay spread, we should use the matlab programs to see that these are really the extreme cases.

Dani: There is no big difference in the simulation load for the different experiments.

Philippe: Agrees with Andy to keep it simpler.

Dani: Will support that.

Philippe: Asked for a straw poll. Would prefer not to wait until Andy finishes the Matlab simulations.

Pat Kinney: Agree, that we need to get something on paper.

Philippe: Asked for straw poll to support these four selection environments in the channel models, Industrial NLOS & LOS, and Residential NLOS and LOS.  This is not for channel realizations, but just considering the number of different channel models we will use. 18 in favor of 4 models vs.12 models.  1 in favor of 12 vs. 4 models, 7 abstain.

Pat Kinney: We will reduce to 4 models.

Andy: Move to add outdoor NLOS model.  Outdoor environment has a factor of 4 larger Gamma.

Pat Kinney: Straw poll of adding outdoor NLOS 18 for; 0 against; 10 abstain.

Jason Ellis: Asked Andy for a recommendation. In 3a we prioritized the simulations. Can you suggest 2 or 3 that have higher priority?

????: Would like to bracket the models that are more important.

Andy: There is no easy answer to that question. For ranging, want LOS. For RAKE receiver, want a model with more components.

Jason: Assuming someone can’t produce all sets of data, which are more important?

Andy: Can’t make a sound judgement.  All are important.

Rick Roberts: Jason has a practical pragmatic point. Suggest Jason start a discussion on the email to have proposers decide which are more important.  Will be shocked if proposers have all this work done by January.

Kai: The question to Andy – there are many things that deteriorate a link, one is path loss, one is echoes (multipath), and one is clustered arrival multipath.  In your opinion, will the five models capture all three of those effects.

Andy: That is why he didn’t want to exclude the models on the spot.  Would like to do more analysis to see which few channel models are more relevant.

Pat Kinney: Would like to have channel model committee make a recommendation.

Philippe: The priority list should be captured in the channel model document.

Andy: Right now we are to reduce to five models.  Should the channel model group pick those five, or pick a different number?


Philippe: You should be free to make a whatever list that you recommend. Keep in mind the practicability fo doing so much data analysis.

Andy: If we want to make a prioritization, we should look at all the criteria.  Ranging is much different from other criteria.  What is the most important aspect of the 4a layer?

Pat Kinney: The issue is that we will hear proposals in January.  The last point we have to bless these criteria is November. So the sooner we get these issues resolved, the better.  We know everybody will not do everything, so we should give some prioritization.  You are asking which aspects of PAR are more important than others.  Does the group want to go through the exercise right now?  Which attributes of PAR are more important than others?  Suggest we participate in reflector traffic.

Andy: Everyone keep in mind, we can only make analysis of models when we get direction from group on prioritization of PAR.  Some minor formulation points, we would like to avoid people voting against channel model document based on prioritization of PAR.

Philippe: Going to number of packet drawings and number of channel realizations.  Suggest that we limit the number of packet drawings to 1000.  Question is how to balance packet drawings vs. channel realizations.

One suggestion from Dani is to get 1000 channel realizations in a single channel model.  For each channel realization, lets draw one packet profile.  Another suggestion is to randomize the packets.

Ulrich: Not aware of packet length.

Philippe: We restrict to one data rate and one packet length – 32 octets in packet length.  For this section, performance assessment.  We will come back to this again for ranging.  Some proposals may need a particular packet length for ranging.

Ulrich: How much of packet would really change?

Rick Roberts: Believe the packet will have the same pre-amble, but body would be 32 octets.

Pat Kinney: Preamble needs to be suggested by proposer.  Proposer needs to say how long the maximum packet length will be.

John Lampe: Still need 802.15.4 MAC header.

Pat Kinney: That can’t change.

Philippe: All proposals need to have same level of information, but can determine preamble or PHY header.

Dani: How about exclude pre-amble from data length?

Pat Kinney: If you need long preamble, not fair to proposal that needs short preamble.  MAC header is defined in 802.15.4 2003 standard.

Rick Roberts: For PER, need to send 1000 packets? From a computational point of view, not sure if it makes a difference if the packet goes through a different channel realization.

Andy: Suggestion is to have at least 100 channel realizations with 10 packets in each channel.  Suggest not to go below 100 channels.

Pat Kinney: Does anyone have a problem with that?

Gadi: They were using 400 realizations with 1000 packets.  Less will not make sense from a statistical validity basis.  If you are doing 1% PER rate is even worse.

Andy: If we do 10 packets in each realization, then it may be too little.

Fred Martin: This is a continuation of the debate from two months ago in Portland.  Are we trying to characterize on a 90% basis, Gadi is correct, but if trying to make a qualitative judgement, this is not needed.

Pat Kinney: For respondents to CFI, who would have a problem 100 channel models with 1000 packets in each channel realizations. (8 in straw poll have a problem).

Jason Ellis: It all comes back to channel models.

Andy: Reducing channel models is just reduces work by a factor of 5.

Ulrich: Only need to simulate a lot if you have a good channel.

Gadi: If you want a way to compare proposals, then you need a way to do different channel models. Everything looks good with an average channel model.

Rick Roberts: Agrees with Ulrich as long as we set a limit to number of packets.

Fred Martin: Gadi made a point of differentiating. 3a had rigorous test.

Gadi: If we average 400 realizations, we will get to a situation where there is no difference between proposals.


Michael McLaughlin:  If want 1% PER, then need 10 errors to be statistically significant.

Laurent: More random variables in channel models than in PER.  Suggests that we increase the number of channel realizations, but decrease the number of packets sent.

Andy; That is the motivation for picking 100 packets in more realizations.

Philippe: Not sure if we will reach the results we need with 1000 packets? Basic question – is 1000 simulations sufficient.

Rick Roberts: Recommend that we go through a voting process to get to an answer. Maybe we put different options up on the screen and vote.

Pat Kinney: Do we have sufficient information to make an intelligent choice?

Rick: If we want to have proposals by January, we need to make some judgement calls.

Francois: Do we have enough information to make judgement between proposers? Agree with Gadi – want more data.

Pat Kinney: Suggest we hold the questions and let Philippe put up choices. Vote on 1000 simulations per channel models.

Kai: We need to do this as a real physics experiment.  Are we go to 1 location and count 1000 packets or go to 1000 locations and count 1 packet?

Dani: Can we do 100,000 packets vs. 1000 packets?

Gadi: Is the shadowing included in the 1000 realizations?  The shadowing tends to dominate the results until you pick up the 90% bad channel.

Philippe: Up to now, the decision was made to exclude the shodowing from the simulations unless there is a way to reintroduce shadowing from the channel modeling group.

Andy:  Impulse response that channel modeling group will supply will not be unit energy but will have specific shadowing applied to them.

Gadi: Shadowing tends to eliminate multipath.  This is not what you are trying to compare. By taking this out of the model tends to take away from reality.

Kai: Goes back to original question. What are we trying to accomplish. If we add shadowing, we introduce more white noise.  This gives too many tests. Would recommend getting rid of shadowing component and we will need fewer realizations to come to a selection process.

Dani: One option is 1000 packets and 100 realizations, another is 1000 packets and 1000 realizations, and a third is 1 packet with 1000 realizations.  Suggest whichever we pick, we send the packets independently.

Michael McLaughlin: In 3a channels, only a few that were really valid.

Ulrich: Agrees with Kai that we need to base on physics.  We should not have shadowing in the models. Second, we are looking at a static model, so the channel varies very slowly. However we are not considering adaptive systems, we don’t need to get lots of data in each channel.  In the end in certain areas, the nodes won’t work.

Pat Kinney: Suggest we think about some things over lunch.  One is to remove shadowing or not. Another is to look at 10% outage vs. average PER. Another is how many channel realizations and how many packets.

Gadi: One more word about number of channels.  100,000 channel realizations may be too much.

Pat Kinney: Meeting is recess until 1:30pm.

6.3 RECESS: Pat Kinney recessed the meeting at 12:15am CET.

--------------------------------- 

SESSION 7 – THURSDAY, 16 SEPTEMBER 2004
Session 7 PM1 

802.15 TG4a Minutes – 16 September 2004 – PM1 – Interim – Berlin, Germany

7.1 MEETING CALLED TO ORDER by Pat Kinney at 1:37pm CET.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Opened meeting at 1:37pm.  

7.2 CONTINUED SCD DISCUSSION.

Pat Kinney:  Suggest we make the selection criteria less onerous.  We can start by removing shadowing per Kai’s suggestion.

Jason Ellis: We discussed before the recess that we were going to discuss this over the reflector. Andy isn’t here and other participants aren’t here.

Pat Kinney: Spoke to Andy and he is OK with going ahead with discarding shadowing.

Jason: Should we put this to a vote?

Pat Kinney: No, we are going ahead with the discussion.

Daniel: Suggest that include shadowing effect.  We can exclude the header so you separate the PHY and MAC.

Rick Roberts: with Daniel’s suggestion, we may lose ability to acquire. Can work after acquisition.

Pat Kinney: Asked Daniel if this has been done before in an IEEE group.

Ulrich: By putting in different path loss models, you don’t need to do shadowing.

Rick: There is an issue of whether you can acquire using this testing criteria.

Pat Kinney: There are other things that come into effect besides channel models.

Ulrich: If variance between results is greater than the variance between proposals, then not useful.

Pat Kinney: Then proposals are essentially the same and then pick other criteria.  Would like to take a straw poll.  Anyone who wishes to eliminate shadowing?  Is there anyone for a straw poll?  

Jason Ellis: Not opposed to a straw poll, but as a point of order, we agreed on doing this on the reflector.

Philippe: We discussed with Andy that there would need to be some criteria for them to proceed with review of channel model. Shadowing adds complexity.

Jason: Thanks for explanation, will remove objections.

Rick Roberts: Shadowing will tend to mask the multipath characteristics, so you get the devices that have best signal processing.

Pat Kinney: Any opposition to remove shadowing?

Daniel: is this for single user or multi-user simulation? Is there interference?

Philippe: It is for single user.


Pat Kinney: Seeing and hearing no opposition, shadowing will not be included.  Anyone opposed to using 10% outage instead of average PER.  In favor of using average PER? 8 in favor.  Those in favor of using 10% outage? 8 in favor.  Abstain: 5 abstain.

Fred Martin: Abstain because have no expertise in this area. Gadi has some expertise.

Rick: Spoke to Gadi and didn’t realize that was for 1kbit vs 110Mbit. Average will be shorter time.

Ulrich: This is not necessarily the case. 

Fred: In 90% of case, only 10% of channels will tap-out early.

Pat Kinney: Vote again: 12 for Average PER. 9 For 90% outage. 0 Abstentions.  Next is number of packets and number of realizations.  Any objections to using 10 packets over 100 realizations?

Fred Martin: Not trying to make any judgement on PER on a single channel?  Won’t have enough to get statistics on any single channel.

Pat Kinney: Any opposition to using 10 packets over 100 realizations?

Ulrich: Not sure if there is any statisical relevance.

Daniel: Need 1000 x 1000 if want 1%.

Rick Roberts: 20% will be good here.

Guillame: Can’t we extrapolate performance if do 5% or 10% PER?

Ulrich: Do you want to be 1% unsure or 10% unsure.

Rick Roberts: 20% uncertainty of 1% error rate should be OK.

Fred Martin: When we did TG4, we had no channel model.  Decision came down to other factors, sensitivity wasn’t high on the list.  The basic premise is cost, power and functionality. Contrast that with 3a, where they have great channel model, but doesn’t resolve anything.

Rick Roberts: this is an iterative process.  As we go through down selection, we can ask proposer for more data.

Pat Kinney: Bigger the number for longer it takes.

Fred Martin: Agree with Rick that we should keep it simple, so 1000 total packets, with the explicit understanding that more complete simulations may be asked for at a later time.

Pat Kinney: What is the mix?

Philippe: We need at least 100 realizations.

Pat Kinney: So 100 realizations and 10 packets at each realizations. Any opposition? Hearing and seeing none, we will settle on 100 realizations and 10 packets in each realization.

Philippe: Will capture this wording in the text and post later.  There will be 5 channel models and 1000 simulations per channel models (10 packets with 100 realizations).  Will also allow proposers to enhance their simulations for higher accuracy.

Next will go to ranging.  The proposal has been made to set up the procedure for testing ranging (per Dani). Has slightly modified this proposal, so need groups agreement.

First, We cannot impose to randomize the packet structure.  Second, if a proposal cannot meet this test procedure, then we may need a number of reference nodes.  Suggest we try to stick as close as possible to this test procedure and state the differences.  If we agree, we need to select the number of channel models and realizations.

Do we want to get results for each of the selected channel models for the ranging testing? What is the number of realizations we need?  Any opposition to doing 5 selected channels as defined by the channel model committee? Hearing and seeing none, the document is modified.

Next is it acceptable that each proposer explain and provide own data for ranging?

Rick: Where is this text?

Philippe: In 04/0232r09 on page 12. Any opposition that each proposer will provide packet contents and format?  We do not impose MPDU length, even if it is not the 32 octet packet length.  Hearing and seeing none, the document is kept as stated.

One last point to fix is the number of realizations we need.  Please refer to point 7.

--------------------------------- 

--------------------------------- 

Patrick Houghton passed secretarial duties to Pat Kinney for the remainder of Session PM2

--------------------------------- 

--------------------------------- 

Thursday, 16 September, 2004

2:25P
Extended Range Report by Fred Martin (04/461r2)

Motion to accept the recommendation of doc 15-00-0461-02 as the TG4a interpretation of TG4a PAR’s requirement for extended range for use by the 802.15 WG and the TG4a proposers was moved by Jason Ellis and seconded by Rick Roberts.  Chair ruled this motion to be technical.  Following neither discussion nor objection this motion passes by unanimous consent.

The closing report (15-04-0517-01-004a) was reviewed by TG4a members.  Following neither discussion nor objection this report was approved for presentation to the 802.15 WG on Friday’s plenary meeting.

Bart Van Poucke made a presentation on a UWB ULP Pulser Prototype (15-04-0545-00-004a).

Questions were asked to the spectral lines and how flat the spectrum was.

3:04P
Motion to adjourn by Rick Roberts and seconded by Jay Bain.  Following neither discussion nor objection this motion passes by unanimous consent.

--------------------------------- 
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