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MONDAY, 15 NOVEMBER 2004 – Session 1
Session 1 PM2
802.15 TG4a Minutes – 14 November 2004 – PM2 – Plenary – San Antonio, Texas

1.1 MEETING CALLED TO ORDER by Pat Kinney at 4:01pm CST.

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

Pat Kinney: We have a very full schedule for today

Displayed document 642r1 on screen:

Reviewed document 802.15.4 /642r1

Pat K: Opening report will become the closing report after we have completed the items.

1. Reviewed TG 4a Scope and PAR – this is an amendment with ranging, enhanced range and robustness over the existing 802.15.4 standard

2. Reviewed meeting objectives

a. Channel Model – Andy Molisch

b. Ranging Group – Rick Roberts

c. SCD – Philippe Rouzet

3. Reviewed IEEE membership and anti trust rules

4. Read in full IEEE standard Board Bylaws on Patents

5. Reviewed inappropriate topics for IEEE meetings

6. Reviewed IEEE copyright rules

7. Reviewed chair’s role

8. Reviewed flowchart and schedule – best case is early 2007 for standard with no more delays.

“Call for Proposals” (CFP) are due on January 4, 2005 at 11pm EST.  This needs to be uploaded to wireless world by that time.

Vern Brethour:  Can we change the document between January 4th and the meeting?

Pat K: Would hesitate to do that, but it’s up to the group.  It’s not really fair to people who are reviewing proposals in preparation for the meeting.

Pat K: Reviewed agenda for the meeting and Doc. 580r1 – Agenda for San Antonio.

1.2 APPROVE MINUTES: Pat Kinney

Pat K: Called for anyone to move for approval of minutes of the Berlin meeting as posted.

Vern: Moved to approve minutes from Berlin meeting.

Jay Bain: Seconded

Pat K: asked for discussion or objections – none, so minutes approved by unanimous consent.

1.3 REVIEW AND APPROVE AGENDA: Pat Kinney

Pat K: Called for anyone to move for approval of Agenda for San Antonio meeting as posted.

Andy Molisch: Moved to approve agenda for San Antonio meeting.

Jay Bain: Seconded

Pat K: asked for discussion or objections – none, so agenda approved by unanimous consent.

Pat K: asked if there were any objections to moving people on the schedule as needed – there were none.

1.4 PRELIMINARY PROPOSALS

Passed floor to Andy Molisch, followed by Chia Chin Chong and Francois Chin.

Andy Molisch: Presented document 634r0 – preliminary proposal for the Mitsubishi Electric Team.

Also referenced work by Moe Win at MIT and Sinan Gezici at Princeton.

Primarily a BPSK radio (with positive and negative pulses), put through a rake receiver.

Rick Roberts: Suggest if we run out of time for Q&A that we post questions to the email reflector.

Pat K: passed floor to Chia Chin

Chia Chin Chong: Presented document 622r1 – UWB Direct Chaotic Communications Technology by SAIT.

Rick R: Would like to see some things in January, specifically, how to do spectral shaping and would like to see how this modulation scheme would do in multipath and with multiple access.

Chia Chin: Still waiting on channel model, so haven’t looked at multipath yet.

Zafer: Any results in ranging yet?

Chia Chin: Not yet.

Shahriar: How does DCC compare with conventional DSS?

Chia Chin: Should be better.

Pat K: Passed floor to John Lampe – Nanotron 

John Lampe: Presented Document 625r2 – CSS Comparisons and Information Papers

Now using 0.35u SiGe BiCMOS with TX and RX chips about the same size – 8mm2 for the PHY portion.

Working on CMOS implementation and can support 1Mbit/sec data rate.

Rick R: Can you show data of what happens when you chirp across 802.11a,b, and g?

John: Can look at CSMA techniques to avoid 802.11x

Vern: Regarding slide 11, radars use chirp, but the bandwidth of chirp makes a big difference.  Would like to see more discussion of this in January.

Kohno: What about scalability of the accuracy to cm level?  Is the bandwidth sufficient?  What is the limit of the bandwidth of SAW technology?

John: Not sure of the answer – will get back to you later.

Vern: How do you deal with the other 2.4GHz interferers?

John: Deal with it as other noise.

Kohno:  What about interference between other CSS devices?

John: Both can use CSMA in the 802.15.4 MAC.

Kohno: What about in SOP?

John: Still CSMA.

Philippe:  Did you get approval for using chirps?

Pat K: Wasn’t it approved under ETSI 328 or ETSI 300?

John: Not sure.

Adrian Jennings: What about other CSS in the US?

Pat K: The ASW27 was a mil radio that used chirps about 20 years ago.

passed floor to Francois Chin.

Francois Chin: Presented document 525r2 – New Proposed Code Sequence for 802.15.4a from I2R in Singapore.

Rick R: Did you look at the spectral properties of M-Sequences? Look for low peak/average ratio?

Francois: Good point – Will look into it.

Andy M: Looked like it was close to the Shannon limit.  Did you use turbo coding?

Francois: No additional Viterbi coding or turbo coding.

Jack Pardee: M-sequences could have some math advantages.

Naiel Askar: Reference on slide 11 – is Eb energy per bit?

Francois: Yes, it is energy per bit.

1.5 RECESS: Pat Kinney - recessed the group at 6:00pm CST

Pat Kinney: Time is now 6:00pm; Recess meeting until 8:00am tomorrow. Meeting will resume in Regency East.  First slot is a preliminary presentation by Fred Martin.

TUESDAY, 16 NOVEMBER 2004 – Session 2
Session 2 AM1
802.15 TG4a Minutes – 16 November 2004 – PM2 – Plenary – San Antonio, Texas

2.1 MEETING CALLED TO ORDER by Pat Kinney at 8:06am CST.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat K: Fred Martin will not speak this morning, so Patricia Martigne of France Telecom will speak in his slot.

Passed floor to Patricia Martigne


2.2 PRELIMINARY PROPOSALS

Patricia Martigne: Presented document 614r0 – preliminary proposal for 802.15.4a using UWB Impulse radio technology.

Uses OOK – on-off keying, where a 1=pulse and 0=no pulse.  Modulation of M-ary coding between piconets and CSMA within piconets; uses crystal with less than 100MHz frequency.

Using TOA/Two way ranging techniques, believe can get 30cm accuracy with 1GHz bandwidth using 1 chip for ranging and 8 bits per symbol.


Rick R: would like to hear more about energy detection and synchronization.

Pat M: Distinguish between picnonets using time-hopping.

Andy M: How do you do detection between piconets?

Pat M: Use time hopping codes.

Kohno: Question on slide 26 – In the link budget is the link margin for AWGN?  Have concerns about the link margin – how would you increase this?

Pat M: In January, will have detailed simulations for each channel.

Pat K: Passed floor to Huan Bang Li – NICT, Japan.

Huan Bang: Presented document 648r1 – Two technologies for TG4a: DS-UWB and CS-UWB.  This was a team led by Prof Kohno to look at these two technologies.

Uses a link margin of 16dB at 10meters and 36dB at 30meters  

Rick R:  If we have CSS proposals in January, would like to see how they deal with the US FCC.  15.500 disallows CSS.

Huan Bang: CSS is allowed in Japan.

Pat K: Passed floor to Chan

Chandos Rypinski: not prepared for his presentation.

Pat K: Since we now have more time, are there any other questions for presenters?

Vern B: Would like to look at the issue of complexity.  For a customer, a complex chip may be OK.

Pat K: We put in complexity as a proxy for cost.

Fred M: In 802.15.4, two benchmarks were chip area and external parts.  Power tended to be optimistic by a factor of 2x to 3x.

Rick R: Now as a systems integrator/OEM, less concerned with chip complexity.  Need to look at complexity vs. value.

Pat K: We have 45 minutes – can we start with the ranging presentation?

Rick R: Since it was published to start at 10:30am, would prefer to start then. Some people may be attending other sessions and planning on coming for ranging.

Pat K: Any other comments or discussion?

Robert Hall: Would like to see how accuracy works with off-the-shelf time-bases.

Pat K: Crystals of 40ppm are being looked at in 802.15.3a.

Fred Martin: Matt Welborn addressed timebases – did he do his presentation?

Pat K: Have document 626r2 from Matt Welborn, but not scheduled until tomorrow.  Need to plan for January on Thursday.

2.3 RECESS:

Pat Kinney: Recessed meeting at 9:50am CST until 10:30am CST.

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

SESSION 3 – TUESDAY, 16 NOVEMBER 2004
Session 3 AM2
802.15 TG4a Minutes – 16 November 2004 – AM2 – Plenary – San Antonio, Texas

3.1 MEETING CALLED TO ORDER by Pat Kinney at 10:32am 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.  This session is devoted to the results of the ranging subcommittee with Rick Roberts.  

3.2 TECHNICAL PRESENTATIONS

Pat Kinney: Passed floor to Rick Roberts.

Rick Roberts: Presented document 581r5, the results of the Ranging Subcommittee report.

TOA with two way packet exchange seems to be the favorite.  Need to know how the proposer synchronizes the clock.

TDOA is a LORAN-type system.  No one has advocated this so far.

SSR – Signal Strength Ranging is referenced in document 581r5 in a paper by N. Correal of Motorola

NFER – Near Field Ranging is an invention proposed by Dr. Hans Schantz of Q-Trak logistics.  Since it is at 1MHz, it has good penetration.

AOA – Angle of Arrival.  In the spirit of 15.4a, but it is not in the PAR; don’t know if there are any proposals for AOA in 15.4a.

Pat Kinney: Asked for comments and questions.

Adrian: Separated ranging and data in your presentation.  What is the ranging token?

Rick R: We left it undefined.

Pat K: May use the communications channel or use a special packet – either is OK

Jay Bain: DME – device management entity – is a good idea.  This is a 15.3 concept.  We should put R in the front to distinguish it for ranging – RDME.  We should make the distinction that the ranging token is embedded in the data cell or separate.

Rick R: Agree

Joe Decuir:  Why would you want TDOA vs. TOA?

Rick R: There are basically two ways to calculating location – one with circles and one with hyperbolas.

Joe D: if you calibrate hardware with two tokens, so don’t need TDOA.  TOA can act between any two stations while with TDOA, you need anchors to know where you are relative to the stations.

Rick R: Is the PHY layer transparent to TDOA and TOA?

Joe D:  Yes.  This is more of a systems issue.

Vern B: One way ranging is more scalable than two way ranging.  2 way ranging requires more air time.  One way ranging requires clock synchronization.

Rick R: Do you feel clock synchronization can be added to the current MAC as a MLE command?

Vern: Not that familiar with the MAC.

Pat K: We need to be focused on what 802.15.4 is all about.  We want to have scalable systems for a large number of nodes.  We don’t want to have to talk to everybody.  We need to know how you would operate in a mesh.  Also 40ppm is the clock is 802.15.4 clock specification. This is not a requirement, but 4b didn’t want 20ppm clocks.

Adrian: One more comment about scalability.  We may not want to separate location from the node.  This may choke the application.

Rick R: Please come with more information to elaborate on this point.

Fred M: 40ppm is the current PHY, so a new PHY may have a significantly different clock.  Think about the clock requirement carefully.  This could be a much different cost.

Rick R: Not every application needs ranging and not every ranging application needs accurate ranging.

Chan:  Hyperbolic systems had the advantage of not needing clocks, but needed good tables.  If want simple stations, then the infrastructure needs to be smarter.  Can do a rotating lobe (for AOA) without mechanical moving parts with AM and FM antennas.

Rick R: Would like to go to section 9 and look at the sublayers.

In figure 20, for how to do TOA with electronic stopwatches, we need to look at the impact of clock accuracy.  Also in 9.4.1, we looked at what PHY PIB would look like for ranging.  For RSSI, we also need transmit power.

Joe D: Thought transmit power would be OK, but most antennas are non-isotropic.

Rick R: RSSI is a tough problem.  We need to ask these questions of proposers.

Jack Pardee: Transmit power is still useful to know.

Rick R: Will add to the PIB, but may need antenna pattern as well.

Joe D: Want to control devices that connect.  Want to manage a network, so may need to know transmit power for managing the network as well.

Rick R: Good point.  Move to MAC sublayer.  We want to add MLME range in section 10.

Pat K: No further questions – move to recess.  Next meeting is Wednesday at 1:30pm

3.3 RECESS: Pat Kinney recessed the meeting at 12:30pm CST.

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

SESSION 4 – WEDNESDAY, 17 NOVEMBER 2004
Session 4 PM1 

802.15 TG4a Minutes – 17 November 2004 – PM1 – Plenary – San Antonio, Texas

4.1 MEETING CALLED TO ORDER by Pat Kinney at 1:30pm CST.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat K: Reconvened meeting at 1:30pm.  PM1 and PM2 are devoted to discussion on the channel model. 802.15.4b may have a vote and 802.15.3a may have a vote.  Asked for discussion.

Jack Pardee: Suggest we wait for the vote.

Pat K: Straw poll – recess for 802.15.3a vote?

14 for; 0 opposed; motion carries, so we will recess when get a call from Bob Heile on status of 3a.

Passed floor to Andy Molisch for discussion on channel model

4.2 DISCUSSION ON CHANNEL MODEL

Andy Molisch: Presented document 662r0 – report on channel model subcommittee.

1. Have final report – some changes since Berlin

2. Reviewed Berlin discussion

3. Reviewed changes to channel model since Berlin

4. 10 GHz model

Opened floor for discussion on 10 GHz model; seeing and hearing none, go on to Body Area Networks.

Kai: Would like to cover the sub-1GHz model after recess.

Andy: Agreed.  Will go to Body Area Networks – done with simulations

Philippe: If there is additional work from proposers, we may need the data to reproduce these simulations.

Andy: 2 to 6 GHz for the BAN model with 100 impulse responses.  The 2 to 10 GHz model was not effective given the differences in the environment, so BAN is in a separate section.

Asked for any changes or discussion on BAN?  Seeing and hearing none, went to under 1MHz model.

Progress to sub 1MHz model; this is still in the near field for the entire range.  It is a narrow-band model, so frequency dispersion is not an issue.  Also asked for 100 impulse responses from Hans

Any questions on the sub-1MHz model?

Reiner Hoch: Do we use these for UWB?

Andy:  Yes, but the models are based on specific ranges.

Reiner: How is the time variance reflected in pulse response?

Andy: Time variance is not reflected.  This is the same problem as 3a. This finishes the model except for the 100MHz to 900MHz model.

Asked for comments.

Yi Hong Qi:  Between 2 to 10GHz, what is the bandwidth that is modeled?

Pat K: If we had to pick a model, which one would you pick?

Andy: We need all of them.  Indoor office has a large N-factor, so the range is bad.  Residential LOS is best.  Outdoor has larger delay spread.  Will try to pick the top 3 environments

Pat K: We need to trim this list to facilitate proposals.  This is used to facilitate judgement of proposals.

Vern: All we need is a discriminator, not a predictor, so we should make it simpler.

Pat K: It sounds like we should use Industrial NLOS as the most challenging model.

Rick R: From Pat’s experience, which were used before?

Pat K: Two – industrial and residential.

Rick R: How do we deal with mobility?

Pat K: Casually because 802.15.4 has 11mph speed, we want to be as good.

Rick R: Is the channel not time variant as a moving node?

Pat K: This assumes a static channel model during movement.

Philippe: Still believe there needs to be prioritization of models with two key criteria – ranging and dependability.

Pat K: Agree with that.

Andy: Believe there is some compromise; indoor residential LOS is the best case, Industrial NLOS is the worst case, and outdoor has the largest delay spread.

Vern: And residential will look great compared to industrial.

Andy: Also want to have a best case model because that is the worst situation for large networks.

Jay Bain: We should move the priority list to the SCD.

Pat K: We need to have the SCD people to narrow and select from the channel model group’s list.

Rick R: Andy doesn’t want to trim the channel models, so we need the group to select.

Andy:  Don’t want people in academia to believe this is an effective channel model with the cuts recommended by the group.

Pat K:  We have the 802.15.3a vote beginning.  

4.3 RECESS: Pat Kinney recessed the meeting at 2:33pm CST for the vote; we will return at 3:30pm CST.


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

SESSION 5 – WEDNESDAY, 17 NOVEMBER 2004
Session 5 PM2 

802.15 TG4a Minutes – 17 November 2004 – PM2 – Plenary – San Antonio, Texas

5.1 MEETING CALLED TO ORDER by Pat Kinney at 3:35pm CST.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Resumed discussion of Channel Model, specifically the 100MHz to 900MHz model. Passed floor to Andy

5.2 CHANNEL MODEL SUBCOMMITTEE REPORT

Andy Molisch: The proposed 100MHz to 900 MHz LOS model has rate tracing.  For NLOS, we have two potential models – Kai will talk about one and Andy about the other.

Kai: Presented document 505r4 on VHF and lower-UHF channel model.  There are two components to the VHF and lower UHF channel model that are tailored to the VHF and lower-UHF bands for impulse and impulse doublets.  This model is deterministic and not stochastic.

Andy: We only have this model for sub-GHz.  The issues he has with Kai’s model are the number of multipath components is too small and there is no small-scale fading of components.  It also feels like there should be some Rayleigh fading.

Kai: Rayleigh fading is a sine-wave phenomenon.  You will get Rayleigh fading if you sweep this as a sine wave.

Andy: We only have this model, so we can accept the LOS model in sub GHz.

Rick R: There are 3 environments described in document 505, but 6 environments described in document 662.

Andy.  There are very few actual measurements done under 1 GHz.

Rick R: When we compare above 2GHz and under 1 GHz, we can only compare where there are models under 1GHz.

Andy: Would agree.

Pat K: Did work in the 30 to 88 MHz band – can attest that the channel characteristics are much different than at 2 GHz.

Vern: What about multiple jammers?

Kai: What the model looks for is the channel impairments that would kill the radio.

Vern: Would like more multipath impairments.

Rick R: Do we have references that validate the ray tracing approach?

Kai: Ray tracing is used in literature. It is of limited use because FDTD is too complex.

Andy: Ray tracing is a high frequency technique.

Kai: There are papers on ray tracing, but we are looking at an analytical tool that will see what makes a radio break.

Rick R: But are we making a fair comparison between radios?

Kai: Measurements made in these bands are not concerned with multipath, but with building penetration.

Andy: Is this an acceptable model for 100 MHz to 900 MHz?

Rick R: What is lacking in this model?

Andy: Issues are the number of multipath components and small scale fading.

Kai: Don’t get fading until you convolve this with a sine wave.

Rick R: Would like to ask the chair – we have two experts who disagree on the model.

Pat K: We will never get a perfect channel model – the channel model is a best attempt.

Larry Arnett: Are there significant proposals below 1 GHz?

Pat K: Aether Wire is one.  Is Aether Wire happy with Kai’s model?

Patrick Houghton: We are happy with Kai’s model.

Philippe: We may want to have a model that will cover multiple bands.

Jack Pardee: Like the simplicity of Kai’s model.  Is there a test case that shows us a feel for its value?

Andy: 2 to 10 GHz and under 1 GHz models are the same complexity.

Jack: Is there a difference in the number of calculations?

Andy: The 2 to 10 GHz model needs 10 pico second samples. This model has 1 nanosecond samples.  The under 1 GHz LOS model may be a good best case model.

Kai: This is a channel model that allows you to evaluate mobility vs. a completely statistical model.

Jack: Mobility may be important – this is one of the primary differentiators.

Rick R: Would like to see the model as well as empirical data.

Vern: If there are not a lot of proposals down there, we should put the burden on the group that proposes.

Philippe: Not happy about putting resources to models and simulations if the group is not going to accept the channel model.

Andy: We do have a model with actual data for NLOS – the Cassioli Model – which is actually a worst case model.

Kai: Would like to give a presentation on his NLOS model first – this is also in document 505r4.

Shahriar: This appears only applicable to impulse radio.  Does this work for direct sequence?

Kai: Yes, this works for DS as well.

Vern: What can you say about the statistics of first arrival?

Kai: First arrival is not necessarily the strongest with 0 mean.

Andy: Now will give the Cassioli – this was done with data from Mo Win and Diana Cassioli.

Kai: Was this done with Time Domain’s radio?

Andy: Yes.

Vern: This was an early Fullerton radio at 700 MHz.  Time Domain has some data, but at a higher frequency.

Kai: There is a paper by Bertoni et.al. for under 1 GHz.

Adrian:  This is the only UWB data, but it was measured in a benign way.  Since then, we have done measurement campaign above 1 GHz and malice makes a big difference in measurements.

Pat K: Can Aether Wire comment on the data?

Patrick: We use the low band for penetration of materials.  We don’t have the resources of Time Domain to do an extensive measurement campaign, but our anecdotal data shows good penetration of the signal – so we can get the direct path in most cases.

Pat K:  Can we get consensus on channel model this week?

Jack Pardee: Think we can.  Mobility is in the PAR, so the channel model should cover mobility.

Andy: Not happy with reopening the 2 GHz to 10 GHz channel model.

Pat K: Any objection to conduction a straw poll?

Are there any objections to the model as stated from 3 GHz to 10 GHz?  There were none.

Are there any objections to using the model described in doc. 662 above 2 GHz? There were none.

Are there any objections to Kai’s model LOS below 1 GHz?  There were 8 objections.

Are there any objections to using Kai’s model for NLOS under 1 GHz? There were 9 objections.

Are there any objections to using Andy’s model for NLOS under 1 GHz? There were 3 objections

Vern: Move to accept the channel model above 2 GHz.

Shahriar: Seconded.

Pat K: Any objections or discussion?  No objections.

Andy: Regarding the 1 MHz model, are there any objections to using that model? 1 objection.

Pat K: Any motion to adopt?

Kai:  Move to adopt the 1 MHz model.

Jack: Seconded.

Pat K: Any discussion or objections? None, so adopted by unanimous consent

Asked Andy and Kai to come to a consensus on the model to be used under 1 GHz.

Kai: Won’t accept a de-facto downselect based on channel models.

Andy:  Would like to get comments on NLOS objections.

Vern: Will accept if NLOS energy is severely attenuated.

Adrian: Same as Vern.

Chia Chin: NLOS doesn’t have small scale fading.

Kai: The NLOS model is the same as 802.11

Phil Orlik: The first path issue was the objection – 13 paths is too few for LOS

Pat K: Will ask Kai and Andy to work out differences.

Rick R: After all this discussion, will the proposers use the channel model?

Kyung Kuk Lee: Where is the MATLAB code?

Chia Chin: Will be in the report 662r7

Pat Kinney: If no other questions, session is recessed until 8am tomorrow morning.  Philippe will go through the SCD in sessions AM1 and AM2.  In PM2 we will finish the channel model, we will have 3 preliminary presentations and look at the schedule for January.

5.3 RECESS: Pat Kinney recessed the meeting at 6:00pm CST

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

SESSION 6 – THURSDAY, 18 NOVEMBER 2004
Session 6 AM1 

802.15 TG4a Minutes – 18 November 2004 – AM1 – Plenary – San Antonio, Texas

6.1 MEETING CALLED TO ORDER by Pat Kinney at 8:11am CST.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat K:  AM1 and AM2 are dedicated to SCD editing.  PM1 is the last meeting for TG4a for the session.  We have 3 preliminary presentations, the compromise position between Kai and Andy and we need to review the project plan and activities between now and January.

Passed floor to Philippe Rouzet for review of SCD

6.2 SCD EDITING

Philippe: Referenced document 232r15, SCD document.  There are now two documents referenced for the channel model.  We will combine them when we get feedback from Kai and Andy.

Vern: Would like to remove required data rates and leave to the proposer.  Maybe ask for “on the order of” data rate.

Philippe: Agree, but this is in the TRD and the list of applications also has suggested data rates.

Vern: We can provide guidance vs. referring to other documents.

Rick R: We have a document from Fred Martin’s extended range subcommittee, so we need the performance comparison to 802.15.4 devices.  The 2.4 GHz PHY is 250 kbits/sec; the 900 MHz PHY is 40 Kbits/sec. What about PAR compliance?

Pat K: The real purpose of the PAR is to address a real need in the market.  802.15.4b is addressing the need of under 900 MHz to be 250 Kbits/sec.  The 40kb/ 20kb devices are at a disadvantage.  However, we have no mandatory bit rates.

Vern: What about the aggregator?

Pat K: In the PAR of 802.15.4 is to get to thousands of nodes.  We haven’t hit that in 802.15.4 yet. 1 MBit/sec would be a good target for an aggregator.

The proposer should provide a scalable system.  Figures like 5.5 nodes/ house to 600 nodes/ house would be a useful range for devices.

Philippe: Do we have a summary of this discussion?

Pat K: We are an amendment to 802.15.4, so we need to do 250 Kbit/sec.

Patrick: We need to make the distinction between peak rate and throughput at whatever duty cycle is recommended by the proposer.

Pat K: We look at 2 years for an alkaline battery, so the average rate is only a few bits per second.  So we need a sensible solution for the customer.  The proposer has to propose a data rate and show how it addresses applications.

Rick R: We advice proposers that TG4a devices should meet 15.4 requirements, but scalable data rates may meet customer requirements.

Pat K: We need to show how to incorporate ranging and mobility.  250 Kbits/sec is a good target.  It is understood that ranging has unique requirements and satisfies different applications.  It is suggested that proposers address the subject of mobility in data rate.  Data rate does affect the subject of ranging, as does mobility.  This is to help the proposer, not to build a device.

Rick R: Maybe as a footnote.

Philippe: Prefer to keep in text, not in footnotes.

Pat K:  It is OK to have a note as guidance.

Philippe: Move on to testing of throughput – we ask for a duty cycle factor for proposers applications.

Moving on to maximum PER for 320 octet PSD

Nothing specific for sensitivity

Distance factor of 30m and 10m for evaluation of sensitivity

Antenna Gain – assume 0 dbi antenna.

Vern: Worried about antenna without specifying pattern.

Pat K: 0 dbi may be unrealistic for low frequency operation.

Kai: Need to look at antenna pattern and antenna loss.  All antennas will have nulls.

Robert Hall: 0 dbi is fine as a reference point.

Rick R: Can add a sentence that proposers can be expected to answer specific questions on antenna design.

Pat K: We should add that “proposers should expect to be questioned on this point”

Philippe: There is a section on categorizing antennas – we can refer to this section.

1. We need to specify frequency band and channelization

2. We need to specify license exempt or licensed band

3. In section 3.3.2.2, added back in interference models from 15.3

4. There is still the question on the below 1 GHz band

Naiel: Inside home interferers only covers inside the home; believe a more realistic pattern is 50/50 inside and outside the home.

Pat K: This is not intended to be exhaustive.

Vern: 802.15.3a is missing as a standard.

Pat K: There is no 802.15.3a standard.

Rick R: In 3.3.2.2, Interference between intentional and unintentional interferers is the most important point.

Jim Meyers: Can we reference the 802.15.3a MBOA standard for wireless USB specification?

Rick R: Can’t get details of the spec since not an MBOA member

Joe Decuir: Can’t get the MBOA spec without charge, so should start with intentional and unintentional per Pat K’s suggestions, but we can’t put 802.15.3a.

Adrian: Move the sentence to the top and put “including but not limited to …” and list the standards.

Pat K: Agree

Philippe: Will make the changes. Next is BER Test.

Adrian: 3.3.2.3 refers to microwave ovens.  We need to specify domestic and industrial types – they are different.

Philippe: Please give the reference and he will include.  Next is coexistence: We have a list of specific victim receivers. We expect proposers to describe potential victims in the band considered for the proposal.  We need to add a sentence in the spirit of “including but not limited to …”

Joe Decuir: Should add 802.15.3 spec, since that is an agreed standard.

Pat K: Agree

Philippe: 3.3.3.3 Paragraph on evaluation method with 0 dbi antenna.  The rest of section 3 should be straightforward.  Need to hear about regulatory impact when a proposed band is to be used.

To help proposers, tried to characterize scalability, e.g. 1 MBit to 1 Kbit

Next is mobility – the difficulty was the evaluation method for both mobility and ranging

Vern: We should be enhanced mobility from 802.15.4

Pat K: Need to address walking to running speeds for 802.15.4, so this is a minimum requirement.  802.15.4 doesn’t address ranging or location awareness, so mobility capabilities should address ranging as well.

Kai: The under 1 GHz channel model does address mobility.

Pat K: Need to address information flow before worry about the channel model.

Zafer: In the case of mobility, does ranging accuracy change?

Pat K: Didn’t address because we want to hear from proposers.

Philippe: The requirement doesn’t change, but would expect performance to be affected.

1. next, MAC protocol support – section 4 – needs to be compatible

2. next, is section 5 – PHY layer – including the channel model.  Proposers are expected to address all models, but we recognize this is a challenge.

3. May need to select a priority list and a reduced set of simulations.

4. Start above 2 GHz with industrial indoor NLOS.  Not sure if we want to keep models 4 and 5 for residential.

Adrian: What is the difference between agricultural and outdoor?

Philippe: Agricultural is outdoor plus farm equipment.

Pat K: The channel model group put a lot of time on this.

Vern: Didn’t call out NLOS – this is critical

Pat K: 3 models we thought were priorities

1. Industrial NLOS

2. Indoor Residential LOS

3. Outdoor LOS

The highest priority was industrial NLOS

Vern: But we don’t call out NLOS as specific

Pat K: Channel model already has NLOS.  Called for a straw poll on moving indoor residential to #2?  13 for and 1 against

Inherent is the priority:

1. Industrial NLOS

2. Indoor Residential

3. Outdoor

Philippe: So we will include all channel models?

Pat K: We will assume proposers will allocate time to these scenarios

Chia Chin: there are 3 priorities for cases:

1. Industrial NLOS

2. Residential Indoor LOS

3. Outdoor LOS

Adrian: Are we implying priority in the list?  Are we adding the office environment?

Pat K: We can add, but it is up to proposers on doing the simulations.  We should specify that we are only prioritizing the top 3.

Philippe: The next point is above 2 GHz vs. Below 1 GHz.  At this time the SCD procedure is for above 2 GHz.

Here we mention antenna gain vs. a 0 dbi antenna.  We need to resolve this.

We need to do the simulations for 100 realizations per channel.

Rick R: It looks like we have an algorithm to apply to channel models.  Is this is addition to wrok we have to do on top of the channel model realizations.


Philippe: Yes.

Chia Chin:  These need to be done separately

Rick R: This would be challenging to schedule.

Pat K: Some could have been done before the channel model.

Rick R: Still makes the schedule challenging because some proposers may want to be more responsive to the committee.

Chia Chin: In the MATLAB code, have a filtering function for narrowband proposals. 2 to 10 GHz is flexible in the frequency domain.

Naiel: Is it a reasonable assumption that we have a flat frequency response antenna?

Pat K: You can propose that, but you might get questioned by the committee.

Kai: Antenna performance is a function of frequency. When go down in frequency, efficiency is a big factor.  Antenna performance is addressed in all channel models.

Philippe: Agree with Rick.  There will be proposers who are waiting for certainty in models and requirements.  Maybe allow simpler modeling up front and add further details later.

Rick: Agree to that compromise.

Pat K: Agree that having simplified proposals and guidance up front. Don’t want to constrain proposals with simulation requirements up front.

Philippe: There is an exception for Body Area Networks – using frequency bands below 1 GHz.  What names can we give the models?

Kai: LOS in building – deterministic model; and NLOS in building – stochastic model

Philippe: What about the testing procedure?

Kai: The complete procedure is in document 505

Philippe: The suggested procedure is in reference 8

Rick R: Would like to resolve the SCD before we leave San Antonio.

Pat K: For systems under 1 GHz (remove narrow and UWB), the model is documented in Ref 8 (Doc 505).  We will review Doc 505 this afternoon.  Will Doc 505 have a procedure as well as a model?

Kai: Yes, both model and procedure.

Rick: Will the procedure for 2 to 10 GHz be the same?

Kai: Will be similar, but don’t want to throw in text.

Philippe: Do we want to put more in on the antenna.

Kai: The antenna is important, but it is covered in Ref 8.

Philippe: If proposers don’t know the antenna, then would they have to use a generic model?

Kai: the 100 realizations are already published; the 100 realizations are still the same.

Rick R: looks like step 3 in the SCD Doc.

Kai: In 2 cases of the VHF/UHF model, you don’t select the distance. In the NLOS case, you select a distance.

Pat K: Then we should wait for a vote on Ref 8, but need to make an exception for the 1 MHz model, which has its own procedure.

Rick R: Is Ref 8 the same as Doc 505?  Because we wanted to merge this with the channel model

Philippe:  Will note the change.  For all drawings for simulations of the channel model need to be captured

Pat K: Need to show how the proposer got the answer.

Rick R: Need to have available all the assumptions that were made.

Philippe: size and form factor is straightforward, including how to incorporate the 802.15.4 MAC.  Next is 5.3 PHY SAP and 5.4 SOP

Pat Kinney: Suggest we go to break and resume at 10:30am.

6.3 RECESS: Pat Kinney recessed the meeting at 10:03am CST.

--------------------------------- 
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Session 7 AM2 
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7.1 MEETING CALLED TO ORDER by Pat Kinney at 10:40am CST.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Passed floor to Philippe Rouzet for SCD Discussion.  

7.2 CONTINUED SCD DISCUSSION.

Philippe:  Back to SOPs, we need to consider co-channel interferers and non- co-channel interferers.  Will remove comment on ambiguous channel models if Rick Roberts agrees.

Rick: Agree

Pat K: The intent is to support large networks.

Philippe: If you read TRD, most of the networks are uncoordinated networks

Pat K: 802.15 is about ad-hoc vs. infrastructure.  802.11 is much more about infrastructure.

Francois Chin: Any channel model or use AWGN?

Philippe: We have to use channel models as described for SOPs.  Next signal acquisition in section 5.5

Pat K: 5.5.2 signal acquisition – does everyone understand the intent?

Kyung Kuk Lee: Do we need to provide false alarm and detection probability?

Pat K: Like to keep open so we can evaluate trade offs.

Rick: to some extent, performance metrics are embedded in PER

Philippe: Assume we can meet 1% PER, in case of CCA (Clear Channel Assessment), have AWGN assessment (simple case) plus channel model cases specified in the reference documents.  The same applies to system performance.

Next is ranging – a critical part of the proposal.  We are looking for ID ranging information – the location calculation is done above the PHY.

Zafer: Any guide lines for simulations of location?

Philippe: We will have some guidelines at the end of the section.

Rick R: When we start getting ranging and speed, we will need to address how you get the information.

Philippe: Not only give influence at the PHY level, we need to explain how to get location.

Joe Decuir: In case of AOA – what is the orientation of device with respect to other stations?

Also for near field case – how does orientation work?

Rick R: Hans stated that orientation in near field is an issue.

Joe D: May be appropriate to have a clause on antenna orientation.

Philippe: Tried to be a little more generic in the SCD in 5.7.2.1.  May need a sentence to qualify exploitation method given by the PHY and be more specific on the impact of the antenna system.

Rick R: Add “And State any assumption” to deal with antenna issues in a general way.

Philippe: Made change.  Now go on to 5.7.2.2 Static Nodes and 5.7.7.3 moving nodes.

Pat K: To add to 5.7.2.3 – time to do measurement and communicate data influences this specification.  Don’t want it to be waiting minutes or hours.

Philippe: Section 5.8 – link budget.

Rick R: What is the “optional” column?

Philippe: May ask for an optional higher data rate and have a shorter distance requirement.


Rick R: May need to put “mandatory” vs. “option”; Also take out path loss at optional data rate. Rx noise figure impacts ranging vs. TG4 device.

Pat K: Would like to leave Path Loss as 7 as a compromise.

Rick R: Like to see if this is reasonable from other vendors.

Naiel: 7 dB is reasonable.

Jonathon Cheah: It is easier for a lower frequency.

Pat K: 802.15.3a is different from 802.15.4a – lower noise figure needs more power.  If we can’t achieve 7 dB then tell us.

Rick R: For a low cost market, may want 15 dB, but for high cost, can go with less then 7 dB.

Pat K: Want consistency of trade-offs.

Jack Pardee: If the default base for comparison is at 15.4, then we should compare at 15 db vs. 7 dB.

Pat K: Now 802.15.4 specifies a sensitivity so no statement that specifies a noise figure.

Jason Ellis: Would like to remind the group that we accepted finding from Fred Martin’s subcommittee, so we should include this as well.

Pat K:  Don’t think so.  Believe link budget table hasn’t gotten objections.

Rick R: Document 461 states sensitivity

Pat K: Just want to do what is reasonable – thinks this works as it is.

Philippe: Next is 5.10 – power management modes.  This is out of the 802.15.4 standard.

Pat K: In annex 1.1, we need to augment the issue with the microwave oven types.

Adrian: Have the information on industrial microwave ovens.  It is an existing IEEE document.

Pat K: Suggest we add a reference to the IEEE document in Annex 1.1.

Robert Hall: Something not captured in the document is tolerance for a low cost frequency reference.  802.15.4 has reference to a clock tolerance.  Would like to see clock tolerance

Philippe: Agree

Robert: Suggest we put in the manufacturability section.

Stefan Drude: In the coexistence model, it looks like 802.11b and 802.11g are modeled the same way – is this true?

Philippe:  You are correct – we should add a table for 802.11g

Pat K: Any objections? Seeing and hearing none, we will add another table for 802.11g

Vern: Earlier, we had link margin table.  We should specify a “best mode” column and be explicit.

Philippe: Agree – how should we put it in?

Vern: Add a “best mode”

Rick R: Not everyone will have the same definition of “best mode”.

Philippe:  However, this pins down the trade-offs of the system.

Rick: Might be more useful to put down all possible modes – e.g. is low power consumption closest to “best mode”?

Vern: Want to call out parameters for “base line radio” because flexibility makes comparison difficult.

Jason: May want to do one mode that is low power and one that is long range.

Jack Pardee: Different software standards and implementations standards provide an envelope of what is allowed. Can have different implementations

Pat K: Agree, but we can’t have misleading performance specifications.

Rick R: We want consistency

Jonathon: These may be multiple proposals

Pat K: Could have one proposal with different modes of operation

John Lampe: The key is to identify parameters with the mode – ID mode with parameters.

Philippe: We need to be explicit – can mislead even by omission.

Jack P: Original point was to have a “best mode”

Philippe: “Best mode” also include gates count, etc.

Vern: Move that we insert a mandatory table that states critical parameters to achieve the performance specified.

Jack Pardee: Seconds

Rick R: Against motion – we are bringing new function when compared to 802.15.4 – we should only compare with 802.15.4.  But, we need to have ranging which is an additional feature.  Don’t think there needs to be an additional land mine.

Jay Bain: Also speak against motion.  Want proposers to be above-board, but don’t think we need it in a document. Believe this committee is smart enough to not get fooled.

Jack Pardee:  Agree with Rick and Jay.  If this will slow things down, will withdraw support

Rick R: Point of order – is this technical or procedural?

Pat K:  It is for the SCD, so it is procedural – doesn’t impact draft

This is a voting member vote; please show your voting tokens:

Those in favor of motin: 13

Those opposed to motion: 12

Motion carries, so philippe needs to add language for a new table.

Jonathon: No latency is specified – so can sleep forever and have no power consumption.  

Pat K: In 5.11.1, we define power consumption, but agree with your point – we need to be realistic.

Jonathon: Data rate has nothing to do with power consumption – key point is sleep consumption.

Philippe: Somewhere proposers should address energy per bit

Pat K: We will allow Philippe to do editorial changes.  This is not a mandatory document.  Declare that this is a procedural vote so 50% in favor approves this.  Is there a motion?

Vern: Move that we accept the SCD version 15 as edited.

Irwin Noble: Seconds motion.

Rick R: Not ready to approve because reference is not done.  We haven’t seen the text of the table.

Pat K: Any other discussion?  Any objection to approving 232r15?

Hearing and seeing none, SCD 232r15 is done and accepted. 

Any other business?

Philippe: Can we use the remainder of this week and next week’s conference call to complete the document?

Jay Bain: In favor of having a call next week.

Philippe: Only to address changes that we discussed such as the new table.

Pat K: The SCD conference call will be at 12:30pm EST on 24 November 2004.

Pat Kinney: Suggest we recess and resume at 12:30pm.

7.3 RECESS: Pat Kinney recessed the meeting at 12:30pm CST.

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

--------------------------------- 
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8.1 MEETING CALLED TO ORDER by Pat Kinney at 1:37pm CST.

Chair: Pat Kinney

Vice Chair: Jason Ellis 

Technical Editor: Philippe Rouzet

Co-Technical Editor: John Lampe 

Secretary: Patrick Houghton

Pat Kinney: Passed floor to Chang Yong for Preliminary Presentation.  

8.2 PRELIMINARY PRESENTATIONS.

Chang Yong:  Presented Document 613r1 – Korean Institute of Science and Technology – New energy efficient MAC in UWB environment.

Scott Davis: Does the PAR allow us to change the MAC?

Pat K: This doesn’t appear to change the 802.15 MAC

Rick R: No action required?

Pat K: This is more for information.

Vern: On slide 16 – looking at each other’s beacon means cooperating piconets.

Pat K: This is allowed in 802.15.4, but we are hoping for a more ad-hoc method for 15.4a

Matt Welborn: Can get to the same result other ways, especially with a centralized node.

Pat K: We want to stay away from centralized nodes, like they have in 802.11

Chang Yong: We are making some MAC changes.

Pat K: That would be outside of the scope of TG4a.  Passed the floor to Matt Welborn

Matt Welborn: Presented document 626r3 – for Freescale

· Can do more pulses per bit for low data rate radios and get more distance

· Impulse radio is the same as pulse position modulation (PPM); DSS is easier to implement than PPM

· With PPM, pulse rate is 100x slower, so peak voltage is 10x higher (harder to implement)

· Sometimes a faster radio can be more energy efficient per bit

· Can use low cost GSM cell phone (26MHz) crystal

Pat K: Called a 5 minute recess for ice-cream at 2:30pm

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

Pat K: Called meeting back to order at 2:45pm.

Jason Ellis: Virus Warning – please save your work.

Pat K: Passed floor to Ho-in Jeon for presentation.

Ho-In Jeon: Presented document 615r0; non-coherent OOK UWB Transceiver.

Pat K: Asked for questions.

Zafer: Regarding Slide 9 – integrating energy; if you have SOP, this will hurt the system.

Ho-In: If you want SOP, then you can’t use the whole tone.

Andy M: How do you deal with narrowband or wideband interferers?

Ho-in: Don’t have an answer at this time.

Rick R: Regarding ranging, if you have a channel with an attenuated LOS, then you are ranging on the multipath.

Ho-in: May look at other situations later.

Francois Chin:  How do you get information from multipath?

Ho-in: Get all signals, not just LOS, using first time sampling because a Rake receiver is too complicated.

Kyung Lee: How do you determine multipath vs. direct path?

Ho-In: May need to use some rake fingers with long delays.

Pat K: Hearing and seeing no other questions, we will go to Channel Model with Andy Molisch – also would like to extend meeting to 4pm.

8.3 CHANNEL MODEL COMPROMISE.

Andy M: Agreed on all points with Kai – any questions?

Rick R: Is there a document number?

Andy M: No, we just finished this.

Pat K: Can we incorporate these points into document 622?

Andy M: Yes.

Pat K: Still issues with LOS model.  Asked for a straw poll of support for NLOS model as summarized by Andy.

Kai: With Andy and Chia-Chin – no issue with taps in the same bin.

Pat K: Any objections to NLOS under 1 GHz, with all bullets except the first?  No objections

Pat K: Any objections to the NLOS under 1 GHz model with the first bullet? Kai objected; no other objections

Kai: Asked for a show of hands of who understands the issue with bullet 1? 3 people raised their hands

Andy M: We need to decide on spacing of taps.  Uncomfortable with random offsets; don’t know what it would do to results.

Pat K: It appears that the first bullet influences the next two.

Andy M: More comfortable with fixed spacing of taps.

Pat K: What would it take to resolve this issue.

Kai: This is an honest academic argument, but sometimes pulses occur close together.  In narrowband, this doesn’t occur.

Andy M: Nature provides arbitrary impulses, but devices can have regular spacing.

Rick R: Why is this a problem?

Kai: This is a problem because the model with regularly spaced taps will pass radios that can have problems in the real world.

Shahriar: Only if the phase is random.

Kai: There is no phase, this is UWB, not carrier.

Jack:  What are the implications of changing to random spacing?

Kai: Can use the same table of random numbers.

Jack: What would this do to Andy’s numbers?

Andy M: That is the issue; not sure about the correlations.

Vern: This model is more benign, so why is this a problem?

Kai: Because a 1ns periodicity could artificially impair the radio’s performance.

Rick R: Could do a linear interpolation with an FIR filter.

Pat K: Would like to move forward.  Is there a motion to accept the under 1 GHz NLOS model as presented by Andy?

Patrick: So moved.

Andy M: Seconded

Pat K: Any discussion? Seeing and hearing none, will take a vote with voting members only – please show tokens.

14 For Motion

3 against motion

Motion Carries

Pat K: What about the NLOS model?

Andy M: The chair of the channel modeling group recommends that we leave the LOS model to the proposer.

Jack: If there is some agreement between Kai and Andy, can we revisit this model?

Pat K: Will address this in the schedule.  Proposals are due January 4th. If we cannot do all the simulations, please still present – present what you have.

8.4 SCHEDULE.

Rick R: Can we revise the proposal?

Pat K: You can revise it after January 4th.

Patrick: Can we move the down-selection to May?

Pat K: We can revisit this in January – will keep it for March for now.

Patrick: What about time to do simulations and merge proposals?

Pat K: We can revisit this in January and may choose to move the down-selection to a later date.

Philippe: What is the schedule issue?  Why the rush?

Pat K: Some small companies may have cost concerns.

Adrian: Some small companies may also be pressed to gather resources to this schedule.

Pat K: Agreed, but we can vote to move in March.

Chia-Chin: If we cannot get a presentation in January, then how do we know who to merge with?

Pat K: Believe we will have fewer proposals than the 40+ intents to propose.  Will welcome a motion to adjourn.

8.5 ADJOURN MEETING: 

Scott Davis: Move to adjourn.

Jay Bain: Seconded

Pat K: Seeing and hearing no objections, the meeting is adjourned.

Pat Kinney adjourned meeting at 4:00pm CST.

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