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January 19-23, 2009
Monday, 19/Jan 2009– Session 1
13:30 Meeting was called to order by chair Art.
Art introduced TG6 to newcomers and presented agenda for this meeting (08-0864-03).

Art explained IEEE attendance tool. No questions were asked.
Art went through IEEE patent policy by showing the slides and asked whether there was any patent issue that needed to be raised. No questions were asked.
Art asked for approval of previous minutes (08-0851-01). Kamya moving, Dave second. No opposition to approve the minutes.

Art presented “Opening Report for the TG6 Session in January 2009” (09-0009-00).
Art presented “TG6 Proposal Comparison Criteria” document (08-0831-00).
Anuj: Sec. 9: Add “ECMA 368 device”.

Art: OK.

Dave, Hind: Sec. 13: Two alternative network architectures: star and multihop.

Art: OK.

Anuj: Sec. 15: Key for medical applications – capability to provide fast channel access. 
Anuj: Move last part of Sec. 9 to Sec 6.

Art: OK.

Art: Removing “BER” from Sec. 9.

Kiran: “Support for broadcast and/or multicast” should be moved to 13 (Topology).

Art: OK.

Hind: I think it should be separated from topology.

Huan-Bang: Sec. 2. If proposal is for Implant communications, it should not have 3m communications range.

Art: I don’t know how much distance should be.

Kamya: Implant to implant should be around few cm; implant to outside can be 3m. We should change to “wearable and implant”.

Art: OK.

Rajni: The distance is not only factor, orientation and position of nodes can be main factor. Is distance only factor?

Kamya: This is only a distance; there are other factors in channel models. 

Art: Taking point 14., moving it to 1.
Art: I will save this as Rev. 1.

Sung Moon Ryu presented “WBAN = Mobile Femto-cell” (09-0003-00)

Dave: For medical applications you have 1e-10 BER. Where is that requirement?
Sung: I think I saw it in Application document.
Anuj: I have question on p.13. Could you explain it again?
Sung: (Explains).

Fanny: p.18: Diversity number and Diversity mode?
Sung: I support 3 cases for experimental work. There is time and frequency diversity and both. 

Kwak: p.10. shows global synchronization between users. If we don’t have GPS, how do you provide global synchronization? Also, if there is directional antenna and different frequency used, how we can have global synchronization?

Sung: I showed only two dimensions, but cell planning for the mobile network and synchronization is done through mobile network itself. There is no CDMA. This is normal situation, since WBAN has 3m radius.

Art: Volunteers for Technical Editor; Dividing sections by technical editors.

Rick: There should be one chief editor.

Anuj: There should be about 4 editors, since one is chief and probably should have one section edited by chief editor.

Ryuji: Editors could be representatives of sub-committees. 

Meeting is recessed by Art.
Monday, 19/Jan 2009– Session 2

16:00 Meeting was called to order by chair Art.

Art: Status of CFI. Initially we have 72 proposals. We should have presentation of proposals that are ready in March. Actual closure of the server for proposals will be in May 8th, so people that need more time for work on proposals can have it. 
John F.: Depending on the number of proposals that can be heard in March, will we be able to finish in May?

Art: I have good feeling that many proposals will be presented in March. 
Update on alliances:

John F.: E-Health, presenting on.

Dave: Are the ETSI document available?
John F.: They are under work now and will be available once they are finished.

Ryuji Kohno: Presenting on Japanese Medical ICT consortium.  (07-0521-02)

Anuj: What is output of this consortium?
Ryuji: We have both profitable and non-profitable version. Profitable part is BAN standard working with chip manufacturers. Also, working with some cell phone operators; after e-valet, we can have medical cell-phone. 
Anuj: Are you promoting only medical BAN?

Ryuji: We are promoting both medical and non-medical. If we have unified market, business will be more successful.

Kwak: Do you need any payment to join the consortium?

Ryuji: No, but all member companies need to agree to accept a new member. 

Art: In the last meeting we agreed to start working on alliance with Continua, but there are no results yet.

Kyung sup Kwak presented “Traffic-based Wake-up Mechanisms for WBAN” (09-0010-00).
Dino: Have you considered security implications of your scheme?

Kwak: Only doctor can control the hardware. Illegal usage of the equipment was not considered.
Arthur: It also applies not only to mal-intended but also if there are several networks close, we can also have the same problem. What are your thoughts on wake-up signal bandwidth?

Kwak: We need 1-3 MHz. There are other ways. We can send two signals, etc.

Kyung sup Kwak presented: “Traffic-based Wake-up Mechanisms for WBAN” (09-0040-00)
Chuck: Did you consider how implant to implant communication will function under current regulatory requirement?
Kwak: All such communication is done through BNC.

Chuck: p.14. The external instrument needs to initiate all communication, except in medical emergency event.

Kwak: Data is send after wake-up by initiated by BNC. All node inside the body have own wake-up permission pattern.

Art gave Tuesday schedule.

Anuj: Can we have some time to discuss channel models?

Art: OK, tomorrow afternoon.

Meeting is recessed by Art.
Tuesday, 20/Jan 2009– Session 3
13:30 Meeting was called to order by chair Art.

John Gerrits presented “CSEM’s response to the Call For Proposal“ (09-0054-00).
Fanny: You do 250 kbps for 500MHz spectrum.
John G.: Yes, but it could be higher.

Fanny: If we follow MB-OFDM plan it can be 750 kbps?

John G.: Yes, it is low data rate system.
Anuj: Power budget is only for RF?

John G.: Yes, you need to take some more power for baseband, etc.

Olivier: Is your demodulator for only one band or is it tunable?

John G.: It is tunable.

Chuck: p.13. What is assumed for antennas?

John G: 0 dBi antenna.

Anuj: p.8. Your spectrum plot seems different than one of papers. You have a leakage component in your papers.

John G: It is not leakage; it is just unmodulated carrier illustration.

Kiran: Is it possible to support more than 5 channels with this scheme?

John G.: There is also sub-carrier FDMA that is a bit more subtle and is limited by MAI.

Marco: Your system seems to operate with SNR that is under Shannon limit?

Igor: It is RF SNR, system is spread spectrum, so you have to count in processing gain when you calculate Eb/N0.
Kwak: There can be a lot of interference to other UWB systems. How do you affect impulse radio?
John G: We hardly affect them, since our peak power is same as average power and is much smaller than IR-UWB. 
Amal: FCC regulation and FM-UWB?

John G: We are addressing that.

Fanny Mlinarsky presented: “Frequency Shifted Reference UWB Physical Layer” (09-0005-03).
Kiran: How do you achieve flat PSD?
Fanny: There is wave shaping signal across symbol period.

Anuj: You apply slight frequency shift, but information in the presentation is limited.

Fanny: It is not simple frequency shift; there is math in the paper.

John F.: Comment on frequency re-usage (piconets) and synchronization times?

Fanny: There is an algorithm that is described in the paper for adjusting delta for synchronization. There must be TDMA for different piconets.
 Ryuji: What is time domain pulse shape when you shift two pulses in frequency?
Fanny: We need to provide more detail on pulse shape and orthogonality.

Olivier: Is this for only sub-GHz UWB or all UWB spectra?
Fanny: This is intended for all UWB channels. We are making use of entire 7 GHz BW, we hadn’t subdivided it.

Dave: You say that you transmit single pulse per symbol.

Fanny: There are two pulses that are orthogonal sent simultaneously, so they are basically the same pulse.

Tekehashi: How we can demodulate it with conventional IR-UWB Rx?

Fanny: We did not consider it.

Anuj: Gaussian 0.5 ns pulse does not have 10 GHz bandwidth. How do you intend to implement DAA?

Fanny: We have to discuss it.

Shin: Frequency offset of the Rx and Tx mismatch need to be compensated?

Fanny: By selecting crystals that are precise the tolerance is small enough for this scheme.
Jun: What are data rates that can be reached?
Fanny: We can go up to 5 Mbps now comfortably.

Kiran: p.24: What is peak pulse per noise ratio?

Fanny: I don’t have details now, but please send the question.

Meeting is recessed by Art.
Tuesday, 20/Jan 2009– Session 4

16:00 Meeting was called to order by chair Art.
Frederick Martin presented “Motorola Preliminary Proposal” (09-0006-01).

Anuj: p.7. Why is frequency error increasing with chip error?

Fred: At every chip, I am able to do phase realignment. So, higher chip rate can tolerate higher frequency error.
Ryuji: p.6. In Japan, we have lowest allowed spreading gain. Is your lowest chip/symbol compliant with FCC regulation?

Fred: We have to look it up.

Sridhar: Crystal, I am not sure it is just for radio; how about clock for digital part?

Fred: Today you can do pretty good non-crystal oscillators like 100 ppm. In USB, higher accuracy is not required. 

Olivier: Will you show interference between this system and other ISM systems?
Fred: It will be an issue.

Ismail: What is maximum ppm that you can tolerate in this design?

Fred: For the case of 2 Mcps we can tolerate 80 ppm; at 16 Mcps, we can tolerate 160 ppm. 

Ismail: You do chip differential detection; it has a lot of loss?

Fred: Yes. It is problem with low SNR, but not with higher SNR.

Marco Hernandez presented “Coexistence of UWB-BANs with other Wireless Systems” (09-0055-00).

Larry: WiMax, are you talking about terminal startup?
Marco: No, it is standard mode of operation.

Olivier: Are you considering only Gaussian pulses?

Marco: Yes.

Olivier: Root cosine pulses and other pulses are also interesting.

Marco: Yes, it can be interesting.

Anuj: ITU document referenced by you, states that 1 dB degradation is acceptable. Unlicensed devices (UWB) are not allowed to inflict any interference to WiMax, as primary service, at all, according to newer references.
Art: Channel model discussion.

Anuj: CM2, S2 for 400 MHz (implant to body surface) (08-780-04) p.9, Table 2. If I want to use external controller, it states that you can use any model; there is none in the document.
Kamya: We don’t have any results on that.

Chuck: MICS band is not allowed to have external to external communication. 

Anuj: CM3, there are models that we have power delay profile, but not for 900 and 2.4.

Kamya: We don’t have any PDPs, except for UWB.

Kamya: We had PDPs measurements for 900 and 2.4, in contribution by IMEC. But I am not sure about their MATLAB code; slides and code do not match.

Olivier: Gvido acquired that from someone that left IMEC.

Anuj: Right now models do not exist.

Kamya: You can use other models.

Anuj: There is no existing standard that uses 400 MHz.

Art: In 600 what results do we have?

Kamya: Only NICT have on-body to on-body results for that. 

Kamya: For 900 and 2.4, I will ask IMEC.

Anuj: How about for 400.

Kamya: Our numerical model does not include free space.

Art: There are published models for free space propagation for 400 MHz.

Anuj: Are you sure it will be free space?

Kamya: NICTA measurements.

Art: Dino, you can ask to get measurements?

Dino: We can do 900 and 2.4 measurements, but we do not have equipment for 400.

Kamya: We can use free space for 400.

Ryuji: Prof. Hashimi presented key-note speech regarding PDP. 

Kamya: Yes, we will ask Prof. Hashimi.
Ryuji: If there is no PDP, the proposer can use some available CM. We already agreed on that.

Anuj: If everybody uses their own CM, it is difficult to compare results.

Chuck: Prof. Hashimi wrote good tutorial on indoor propagation and there are some references on it.

Ryuji: In minutes, it says that “You can use any existing channel model to evaluate your proposal”; it has been already discussed.

Anuj: If we find any references, we should update the documents.

Art: I am looking for some constructive proposals. One thing to do is to find Prof. Hashimi’s book and update the CMD.

Sridhar: TI can provide the model for 400 and propose to everyone to use it.

Chuck: I can send you some other references on 400, but this one, that I’ve sent is probably the best available.

Ryuji: Anuj feels same as us; if someone provides channel model in a few weeks, it can be acceptable.

Anuj: If someone includes missing channel models in the document, I will be satisfied.

Chuck: Anyone who has some references on those CM, shall send it to you?

Art: Yes, I think it is a good idea.

Art: Any other discussions.

Art reviewed Thu agenda.

Dave: We will revise Comparison Criteria Document?

Art: Yes.

Meeting is recessed by Art.

Thursday, 22/Jan 2009– Session 5

13:30 Meeting was called to order by chair Art.
Art: Going through “Comparison Criteria Document, Rev. 2” (08-0831-02).

Point 7:

Sridhar: I think that we need to define what does “vicinity” means.

Anuj: There are a lot of things that need to be defined.

Sridhar: I think it should be 6x6x6m space.
Art: OK.
Igor: I think we should have same receiving power of interfering signals as useful one.
Dino: 6m takes care of people above and below, etc.
Art: What about people who are close to you (seat next to yours)?

Art: Shall we compare number of piconets that can operate in 6x6x6m? “Proposals shall be compared by number of total piconets that are able to operate in 6x6x6m”.

Anuj: Maybe it is better to say that they will be compared how well they operate in 6x6x6m?

Olivier: Then we have to specify performance criteria.
Jim: I just want to remind that those requirements are already in TR Doc. Maybe we shall make a pointer to TRD?

Art: OK, I’ll put here “See TRD”.  

Anuj: I don’t think TRD actually defines it.
Kiran: Maybe we should define Pd/Pi?

Art: It is SIR.

Huan-Bang: I can’t find this 6x6x6m requirement in TRD?

Dave: Ver. 9, Sec. 10.

Anuj: Point 3: You should just point to TRD instead of having comment?

Art: OK.

Art: Point. 9: Comment:”Redundancy of the point.” . 

Kiran: Maybe we should add some metric?

Rajni: Is it not covered in other points?

Art: Metric needs to be defined with environment defined.

Kamran: Packet delay, as a metric, is defined in 10.

Art: Shall we delete 9?

Art: OK (deleting 9.)

Art: Sec. 9: (QoS). Comment.

Larry: I agree with the comment.

Anuj: If you want to leave as it is, you should define throughput efficiency and delay; they go hand by hand.

Larry: Specific reference to emergency service.

Art: There are tradeoff parameters in every protocol.

Anuj: Throughput needs to include MAC protocol; it is not raw Phy data rate.

Larry: It should be dissociated in 3 points with generic MAC criteria in mind. Delay-throughput profile of traffic of the sensor to the coordinator should be included.
Art: OK.

Jim: We decided that we will be neutral to topology; there is a concept of coordinator here. I suggest it should be from one BAN node to another.

Art: OK.

Art: 11. MAC transparency: Changing to current text.

Larry: Is it simultaneously or alternatively?

Art: Doesn’t matter.

Art: 12. Power efficiency. 
Larry: What is important is time from standby to active.

Olivier: It might be useful to specify duty cycle to compare proposals on.

Larry: Average transmitting power is not very interesting if we don’t specify mode of operation.
Anuj: Can you make it “peak power consumption of the device”?

Art: Can we also make it “standby power”?
Kwak: Why don’t you tell “average”?

Art: People will use different modes in the proposals.

Rajni: We should also have “standby and sleep mode”.

Art: OK.

Olivier: With pulse UWB system peak power might be higher than for other systems, but peak is very short, so it does not affect your complexity.

Art: Maybe we should say: “Whatever the worst case of the operation consumption, we shall give it.”

Art: Please e-mail me the sentence.

Kiran: Shall proposals be compared at the same data rate?
Art: It should be per bit.

Jim: We lost the “average power” and it is what drains the battery at the end of the day.

Larry: The point I made it earlier about average; it makes sense is only if standard scenario is specified. 

Olivier: It could be power efficiency in a given scenario.

Sridhar: We need to have some given data rate for which we calculate power consumption; e.g. mandatory, lowest.
Jim: It should be Joules/bit.

Anuj: It should be specified per data rate.

Olivier: Maybe the most efficient data rate should be specified.

Art: 13. Topology - reading the comment.

Jim: This is very dependent on the implementation.

Sridhar: There are different requirements.

Anuj: Every wireless standard has clear channel access time, which affect many aspects of the system. You have to assume that proponents will assume best implementation possible.

Larry: The problem is it is not independent parameters; this parameter is too fine-grained for comparison on its own and we should not have it as parameter.

Olivier: It might be redundant if you have PHY and MAC that can coexist on the same channel.
Rajni: I agree that it is more an implementation term.  

Larry: I don’t think that those parameters are independent of other system implementation parameters and should be removed.

Kwak: This parameter should be in QoS.

Anuj: CSA is not used only for wakeup time. Leave the whole thing as it is; I don’t want any more argument.
Session adjourned by Art.

Thursday, 22/Jan 2009– Session 6

16:00 Meeting was called to order by chair Art.
Jean presented IEEE 802.15.6-ETSI EP eHealth Liaison (09-0058-00).

Al: Any discussion on usage of ISM?

Jean: ETSI is mainly in medical application, so priority is on medical bands.

Al: But 2.4 GHz ISM is still in question?

Jean: Not enough data.

Chuck: TG 13 has implant and on-body medical communications in 2.4 GHz band.

Al: I need data because 802.11 needs to know about coexistence, etc.
Chuck: I don’t believe they overlap.

Art: “Call for proposal” document (Reading new text about proposals.).

Frank: In May, you may see a lot of proposals on the fly, so do you want to make plans for it now?

Art: Do you have anything to offer?

Frank: There can be a lot of mergers just before presentations in May.

Art: There are significant mergers going on now, as far as I know. If you present in March, and you merge before May, you can present again (in May).
Art: March is just like a regular meeting, so you can just send me an e-mail before you intend to present.

Dave: Is it true that anything that is presented in March will be presented in May again.

Art: They can present as mergers or updates, but don’t have to.

Art went through updated list of technical editor candidates.

Art went through teleconference schedule. 
Art: Does anyone feel that we need teleconferences between now and March.

Rajni: What is the purpose if we know the agenda?

Art: There are still some open questions.

Anuj: We can use teleconferences to work on down selection procedure.

Art: We can schedule some conference call on it; any other questions? 

Sridhar: What are things on agenda, except hearing proposals in March?

Art: That is it. No other items.

Art: (Counting possible proposals for March.) About 10 proposals will be presented in March.

Art: Can we have a demo during proposal?

Bob Hailey: There is no legal hindrance to it. However, group needs to decide on this question.

Dae Young: Outcome of the demo is responsibility of the proposer, or it can scare people.
Art: Sure.
Dae Young: Can anybody have booth for a demo, so people can come and see it during break?

Art: I’ve seen it recently in visual light work; it was not to give us promotion of the given proposal.
Anuj: It is something that needs special conference call.

Bob: Demos take time, you can talk about quality of implementation; demos can burn you badly.

Ron: Performance of the system is usually determined by what you put in the receiver.

Art: I’ve heard more comments against the demo, than for.

Dae Young: Some committees are very conservative and want to see the proposal working. Some proposals can be too much theoretical.

Art: There is something to think about and then in March we can vote on that whether to allow demos or not.

Dae Young: In my case, if any our proposal may depend on other established standard, outside of IEEE, should be any reason for IEEE to exhibit any bias in judging this proposal.
Rick: I don’t know how much IEEE can be certain that other body would be maintaining its document, in order to preserve our standard.

Art went through the closing document.

Art adjourned the meeting.
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