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Monday, 8/Sept 2008– Session 1
13:30 Meeting was called to order by chair Art.
Art introduced TG6 to newcomers and presented agenda for this meeting (08-0579-00).

Art explained IEEE attendance tool. No question was 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 question was asked. 

Art asked for approval of Denver minutes (08-0557-01). No objections to approve the minutes.

Art went through the agenda for TG6 (08-0460) No objections to approve the agenda.

Art presented “IEEE 802.15.6 opening report in September 2008” (08-0627-00).
Art asked for a straw poll to update icon for BAN to the picture of Michael Phillips. Straw poll resulted in a stay with the current icon.
Seung-Moon Ryu presented “Single Baseband Structure to support Multi RF” (08-0641-01).
Sri: Is channel model constant for all time slots used?

Seung-Moon Ryu: These are the measurements, there is no moving.
Sri: Which freq. did you use?

Seung-Moon Ryu: We used 2.45 GHz ISM band with 60 different freq.

Dino: The results were for PAN, not BAN. How do you expect your result to differ when applied to BAN?

Seung-Moon Ryu: The distance for multipath looks similar.  

Chuck: Frame duration in all measurements was 2ms?

Seung-Moon Ryu: Yes.
Stanu: Are RF channels on slide 8 working simultaneously?

Seung-Moon Ryu: Yes, there is no interference.

Stanu: In some BAN there is limited number of channels you can use?

Seung-Moon Ryu: Yes, we can do this too.

Shin: What is relationship between frequency of the crystal and other frequency in the systems?
Seung-Moon Ryu: They are related with exception of raw data rate.

Shin: RF combiner typically includes 3dB loss in the system.

Seung-Moon Ryu: I tried to do RF diversity without the RF combiner, but that excludes single chip implementation.

Kiran: Is transmit power divided by diversity number?

Seung-Moon Ryu: No.

Jan: What is your power consumption?
Seung-Moon Ryu: About the same as Bluetooth.

Rob: How many frames did you send?

Seung-Moon Ryu: 20000.
Jung-Hwan Hwang presented “Channel model of human body communication” (08-0629-00)

Kamya: Your current result seems much better than previous?

Seung-Moon Ryu: Signal loss is different between different places on the body, but between fingertips is the worst case.
Sri: How are you sure there is no radiation?

Seung-Moon Ryu: There is, but it is very small.

Baowei Ji: How are you sure that the signal is travelling through the body and not air?
Seung-Moon Ryu: We measured signal loss with and without the body.

Baowei Ji: Do you consider only outside of body or inside the body signal paths?

Seung-Moon Ryu:  Both are possible.
Sri: Does channel depends on the body posture?

Seung-Moon Ryu: I think you are talking about shadowing effect. In our case, it is very small compared to the wireless communication.

Omeni: Do you need some capacity decoupling?

Seung-Moon Ryu: There is no ground plate, therefore, we don’t.

Arthur: Does the channel depend on the clothing?

Seung-Moon Ryu: We have no data.
Art: Is it possible that you have electrode acting as antenna when placed on the human body?

Seung-Moon Ryu: It is possible, but I don’t think so.
Omeni: Do you think the channel depends on the shoes you are wearing?

Seung-Moon Ryu: No

Jan: How close electrodes have to be to the human body, for system to work?

Seung-Moon Ryu: Just touching, no gel. Without touching, path loss is very large.

Ranjeet: Are you going to model the channel according to the distance?

Seung-Moon Ryu: I modeled the worst case scenario.
Sri: What is the pathloss when the distance is large?

Seung-Moon Ryu: I measured a large number of positions of Tx and Rx and I am sure that largest pathloss is between fingertips (on different hands).

Farooq: Your results seem counterintuitive?

Seung-Moon Ryu: We measured with 15 people.
Jan: Do you have any model of how floor is linked to the communication?

Seung-Moon Ryu: This measurement is performed on the normal floor. We don’t have data for other floor types.
Kamran: Do you do all your measurements on the same position of the fingertips?
Seung-Moon Ryu: Yes, we always used the same position.
Kamran: Maybe you should try different positions of the fingertips.

Seung-Moon Ryu: Yes, that is a good idea. 

Sri: What is bandwidth of the human body communications?

Seung-Moon Ryu: The bandwidth is 20 MHz.
Rob: Do you have pictures of the noise spectrum?

Seung-Moon Ryu: We measured only time domain data.

S.H. Park: Coupling between human bodies in the communications?
Seung-Moon Ryu: We still have no data.

Chair Art adjourned session at 15:20

Monday, 8/Sept 2008– Session 2
16:00 Meeting was called to order by chair Art.
Roll call by Art.

Art presented updates in TR document (08-0644-01) as follows:

New section “1. General”.
Changes in Section 2, previously 1.

Jan: Does the given sentence require wakeup solution?
Maulin: Wake-up solution assumes one kind of technical solution and therefore is not in the spirit of TG.

You may not need a wakeup signal if you are perfectly synchronized.

Art: So, sentence about wakeup goes out.

Maulin: Next sentence, about rechargeable solution should also not be in TR.

Art: OK.

The bit rate section

Jan: We need to define what reliable communication is. 

Maulin: It does not matter how long message is, 1 bit or 100 bits.

Art: I wanted to define one bit emergency communication for patient life threatening situations.

QoS paRaneters section:

Omeni: We should define fast and reliable communications.

Art: Fast will be defined as (<1sec) and reliable as (.9999999 probability) – changing text in the document.

Maulin: We need numbers to quantify all performance criteria, but we also need to categorize all numbers from the priority point of view.
Art: What about first point, what does real time mean?

Arthur: Latency, streaming.
Ranjeet: Jitter, latency.
Maulin: I think we should have numbers which are preliminary and people should be free to go home and then do research and come back with better number.

Omeni: There will be always some kind of latency, when system data rate and required one differ.
Ranjeet: Every real-time application needs different latency and jitter, so we need to define them for each of applications separately.

Arthur: Yes, I think we need to define each application by latency and jitter.

Jan: Could we have applications classified with jitter and latency.
Art: We already did that.

Jin-Meng: In some application we should not have jitter requirement.
Art: If it is small, then it is not critical and therefore it does not need to be defined.

Art: How about third point?

Jin-Meng: It should be deleted, it is vague.

Art: No opposition, deleted.

Art: Next sentence, what is wrong with it?

Jin-Meng: It is not a sentence.

Sri: Adaptive duty cycling is not defined.’

Maulin: It means that application’s data load is changing and therefore system needs to change duty cycling to match the load.

Faroq: Adaptive Duty cycling seems to presume single technical solution.

Maulin: It means that we need duty cycling to save the power.

Faroq: Duty cycling should be changed to power saving mechanism.

Maulin: Why we are trying to put out the duty cycling; it seems to be very widely used?
Ranjeet: There are other mechanisms to save power except duty cycling.

Maulin: Most applications require duty cycling under 100% and 100% is a special case.

Art: I wrote a bit of every sentence you said.

Jason: Why you just not say: “The power management shall be provided”?
Art: Power management can be provided, if it does not impact application latency requirement, such as duty cycling.

Farooq: Power management is vague, since it can mean power management of components; I think that power saving mechanism is a better term.

Art: Power saving mechanism (such as duty cycling) shall be provided, whilst not impacting application latency requirement.
Art: Link quality detection and channel mitigation should be considered when the channel gets crowded or noisy.

Rob: It depends on the band used, for example, MICS band has rules for that.

Maulin: Link detection can be local and channel migration can be dependent on a band used.

Art: We should define what “crowded and noisy channel” means.

Maulin: We should just drop it. 

Sri: All it should say is “Channel migration mechanism shall be provided.” 

Chuck: It is a policy issue, depending on a band you are using.

Chuck: In MICS there is already a harmonized ETSI standard that defines in detail channel mitigation and recovery mechanism, it is physical layer standard.

Art: Does it provide migration from a bad channel to good one?

Chuck: It defines all in detail.
Sri: Just say that channel migration mechanism should be included.

Farooq: This also applies when you select the channel the first time. 

Chuck: If we consider MICS BAN, we should align with existing regulatory framework.

Maulin: How you monitor your channel quality may not be standardized.

Art: Is migrating quantifiable?

Farooq: You just don’t want to lose the application. Whatever we all agreed in QoS, also applies here.

Omeni: This is different because it does not happen all the time.

Sri: It is MAC mechanism.
Maulin: Can you write “channel migration mechanism shall be provided”?
Farooq: Maybe you should say that fast and reliable channel mitigation shall be provided based on the QoS numbers.

Jin-Meng: What is reference point to start the channel migration?

Farooq: You need to provide the channel migration that can keep the application running.

Maulin: At this point it is not useful to put the number on channel change time. In the selection phase, it will be clear.

Art: Let’s wrap up this discussion because we are running out of time.

Art: Section 6.

Art: Question of max data rate that shall be supported.

Omeni: You should say that data rate is with duty cycle, since it makes more sense. 
Art: As a requirement, I don’t see a problem.

Maulin: Can we have a set of mandatory data rates and set of optional data rates? 

Omeni: It is not very clear.

Art: So you want to delete both.

Maulin: I really don’t see why those sentences are there; they should be deleted.

Omeni: Should we remove PHY-SAP?

Art: No

Art: Transmission range

Maulin: “Transmission range of 3 meters shall be supported” should be a requirement.

Stanu: We should consider here antenna loss and path loss.

Kamya: It is not necessary to put it there, since it will be a part of the channel model.

Art: We need to specify under which conditions.
Stanu: It can be done in the channel model space.

Farooq: In range you can have different data rates, so with range also minimal data rate required.
Jason: This document shall have requirements based on applications.

Farooq: In every channel condition, the minimal data rate shall be guaranteed. 

Ranjeet: I think that rest of the sentence should be deleted.

Jason: I’ve been to hospitals and they are much wider than 5m.

Art: Yes, but this is a bed side monitor, so it is not further away.

Kiran: We shall also define error rate that is guaranteed at given range.
Kamran: In channel model document we have 2m as maximum range, so I see a bit of discrepancy.

Art: OK.  

Sec. 10

S.H. Park: “fair bandwidth” is vague.
Maulin: For MAC, fair bandwidth is well understood.

Art: You need to define what fair is.

Farooq: I think we shall delete that whole sentence.

Art: OK.

Sec. 11.

We shall say what form factor is, because it is subjective.

Maulin: I guess we shall delete it.

Jason: The battery is also very important. I think we shall also discuss power sources.

Maulin: For some applications there are very small batteries available.

Sec. 12.

Art: What does MR mean?

Kamya: It is MRI safety. It shouldn’t be here, because it is not antenna related. The implant patient should be at least 5m away from the MRI device.

Chair Art adjourned the session at 18:10
Tuesday, 9/Sept 2008– Session 3
13:40 Meeting was called to order by chair Art.
Roll call by Art.

S.H. Park presented “System simulation metrics for BAN” (08-0630-00)

Hind: What are you prescribing as a metrics for WBAN evaluation?

S.H. Park: Energy regulated metrics seems most convenient, but there are many tradeoffs. I described joint metrics. There can be a lot of methods to define multi objective optimization.

Art: p12. What do you mean by Y-axis metrics?

S.H. Park: Y-axis metrics is some collective metrics after simulation that can classify conditions.

Art: p13. You also have X-axis metrics, so are you plotting in X-Y?

S.H. Park: Yes, I plot 2 metrics in X-Y.

Art: Do you have a recommendation for TG6, which metrics to use?

S.H. Park: There are many evaluation methods. I want to know some definite methodology, but I do different simulation and evaluation for each BAN specification.

Daniel Lewis presented update in “IEEE 802.15.6 Call for Applications – Response Summary” (08-0407-02).

Chuck: In A1-1 title you put “Wearable BAN (WMTS)” – I advise you remove “(WMTS)” since it is band that has severe restrictions and is licensed in US for use in health facilities only.

Daniel: OK.

Ranjeet: The link between gateway and human is part of a BAN, so it can be included here.

Kamran: The definition of BAN is signaling in and around of body.

Ranjeet: We had this point raised before by Jason.

Art: As I understand: Something that goes wrong in your house and then gateway communicate to BAN and BAN signals it using its alarming capability.

Anuj: This is not a BAN application, since it will be usually done by sound alarm that the many houses are equipped with.

Art: Straw poll: How many people think that this set of application shall be part of TG6?

11 – Yes, 22 – No. 

(The straw poll is waiting for Wednesday afternoon discussion)

Anuj: In these applications there are no references?

Daniel: The way the document was constructed was to join all responses together.
Anuj: We will look at this document a year from now and we will have to know where particular application comes from?

Daniel: I appreciate that.

Omeni: A lot of things in the document have not been discussed here. What is data rate per link?
Daniel: It is the data rate that has to be transmitted.

Ranjeet: Daniel just collected a data and put it in the document.

Omeni: How about time to set up a new link, why it is <3s, it is quite a short time?

Art: Somebody can want to see glucose sensor set up in 3s.

Omeni: There is a time slot issue.

Art: This can be kind of confusing, because it can be a system set up time, rather than device setup.

Omeni: This is for a new link.

Art: This was a question for doctors and they probably didn’t think about link setup, so this is kind of confusing.

Chuck: p33. – Implant application, some of these applications are not allowed by MICS rules and some of medical device manufacturers are using unlicensed bands.

Jaz: It is fair to say that there are not specific references here? I think we should try to put some solid numbers here and if we don’t know, say that we don’t know.

Daniel: I think it is fair comment. We can ask to validate these applications or we can add a statement about validity of this numbers.

Art: I am positive that these numbers were not made up and that we had tutorial about BAN applications in 2004.

Chuck: Is there any request to Continua, or some other group to get applications?
Art: We have liaisons with European E-health and Japanese MICT consortium. I had sending e-mails to many companies and we had several presentations.

Chuck: It is not a criticism by any means, I see many fields blank and I am not sure what solutions are.

Jason:  I think that Continua can come up with a good set of requirements.
Art: I don’t have any objectives. Any effort to cooperation with Continua is welcome.

Chuck: It will be good to go through either AdvaMed or Continua to get medical equipment manufacturers involved. Otherwise, you may develop standards nobody will use.

Art: Sure; any other comments about this document?  I would like to ask for vote of approval about this document.
Anuj: Before we go through, can we have clear statement about non medical emergency applications? 

Omeni: So many blanks about this document, seems incomplete.

Art: That is what we have.

Jason: Is this technical document?

Art: We can postpone for non-medical emergency. We can have a vote about it and then we’ll have a vote about the document, with or without it.

Ranjeet: Can I present about it in Thursday morning?

Art: Tomorrow, Wednesday at 5pm, we’ll have a presentation about it. I will check if we need 50 or 75% of votes to approve the document.

Jaz: If in the meantime group finds new applications that can be added to the document, can we add those?

Daniel: Sure.

Omeni: Completeness of the document is in question. Decisions about real implementations have to be made based on it.

Art: Daniel has made request for comments for about several months.

Omeni: I think that blanks are misleading.

Art: In my mind it means that they don’t care.

TR document discussion

Maulin: Can we put exact numbers on each of requirement and define the terms?

Art: There is no specification about many terms in TRD and we should add them.
Art: Topology section – a lot of people have told me that we shall add a specific topic about human head.
Art: Typical network consist of 256 nodes. There were comments about these numbers, where did they come from. So we should settle this if we can. Somebody wants position information about the sensors. I missed it, I went through the applications document and I haven’t found it. This comment came from Bin. I gave a comment that most of positioning is done by accelerometers. So I don’t see why this should be added.

Art: Transmission range, 2m, shall we support it? 


Art: Security, the only requirement that I see are that it should be more than IEEE 802.15.4-2006.
Jin-Meng: What does multilevel security mean?

Maulin: Intention is to allow multiple options on the security, like 15.4-06.

Art: Does 15.4-06 have multilevel security?

Maulin: I am not sure how they call it.

Jin-Meng: Multilevel security, like IEEE 802.15.4-2006, should be supported. 
Art: OK, we can specify multilevel security, based on who can hack certain level?

Jin-Meng: This clarification can get us to their solution space.

Art: If we use different security methods, than we can’t talk to each-other.
Jin-Meng: Can we just say that secure and non secure solution should be supported.

Hind: Is this optional or mandatory (should or shall)?

Art: I think it is “shall”.

Jin-Meng: The MAC level should choose which option to use. Security or non-security shall be supported.

Art: OK, there are two levels: full on and full off and Maulin wanted it to be scalable.

Maulin: I don’t have a problem with this, but it doesn’t say anything; what is “non-security will be supported”?
Art: This is area that needs a standard, because two implementations that have different security can’t talk with each other. OK, we’ll have a coffee break now, so everybody who has idea how this should be written, please come here and talk.

The chair Art made a break of the session in 15:30.
Tuesday, 9/Sept 2008– Session 4
16:00 Meeting was called to order by chair Art.
Roll call by Art.

Art: To finish previous discussion, we have 3 statements. I found Phil to tell us about security in 15.4-2006. 

Phil explained security in IEEE 802.15.4-2006. 
Art: So we can have 8 levels of security.

Phil: Integrity check is authentication. 

Jin-Meng: We talk about different security levels. All wireless standards always have single MIC size. Do you have a good discussion about different MIC sizes? 

Phil: It was a matter of compromise. 

Phil: These are two matters to discuss here. First, are 15.4-2006 security specifications good enough for you; second, how to modify them, to be applicable for your purpose.
Jin-Meng: There are a lot of things about 15.4-2006 that are matter of compromise and not applicable, so I don’t see how they can be useful.
Maolin: Maybe just saying that security should be supported would be enough.
Farooq: Security and non-security should be supported.
Art: Security and non-security shall be supported for applications that need it.

Maolin: Next sentence should be deleted.

Phil: It is decided that security is required and shall be supported and that it will be described in the proposals.

Maolin: There are applications that do not need security.

Phil: There are applications that do not need security, since they do security at higher levels than MAC. It is completely justifiable not to include security in the TRD.

Art: I will let you see all the edits in TRD that the group done yesterday after next two presentations.

Noh-Gyoung Kang presented “WBAN channel characterization at UWB band” (08-0655-00)

Kamran: Which scenario is this – CM4; it looks like the antenna is away from the body?
Noh-Gyoung Kang: Yes.

Kamran: The antenna is omnidirectional, what does rotation meant.

Noh-Gyoung Kang: Antenna is omnidirectional only in horizontal plane.

Kamran: Will you do more distances other than this?

Noh-Gyoung Kang: For pathloss case it is better to use more distances.
Kamya Yazdandoost presented updates for “Channel model document” (08-0033-04)

Sri: I’ve seen only pathloss model. There is both pathloss and small scale fading. Can you separate it?
Kamya: For some bands it is separated.
Sri: I don’t see selectivity. It would tell me how I can design my pulse, for example.

Kamya: I don’t add anything to this document by me.

Sri: The document seems uncompleted.

Kamya: I can receive updates until Sept. 15.

Sri: We should decide on the model and have pathloss and small scale fading.

Kamran: At the end it will be unique model per frequency band.

Kamya: When we select the model it will be easy to write the document.

Anuj: If pathloss and multipath models are not coupled, it is much easier to simulate. It would be preferable, from simulation point of view, to have a group model with these effects decoupled. 
S.H. Park: Some new data for our measurements were not added to the document.

Kamya: I will add it.

Dino: Most of the measurements have mean pathloss. However, we found that variation of pathloss can vary 40-50 dB.

Kamya: If I get sufficient data about dynamic model I will add it to the document.

Dino: I think that this effect will have impact both on PHY and MAC design. I think it is important for the channel model to reflect how hard the channel is, otherwise, we will have a standard doesn’t work.

Sri: Is channel periodic with the period of moving?

Dino: There is period inside of period, so the channel is not purely periodic.
Kamran: Do you have inside the document that shadowing parameter that we can add here.

Dino: We can provide it. If anyone can supply us with antennas, we can do additional measurements.
Kamya: Any new update should arrive until Sept. 30.

Kamya: For UWB we have on-body and off-body. Can anyone from Samsung tell us if they will do on-body?

Noh-Gyoung Kang: Yes, we will do on-body also.

Kamya: Then, we will have 3 models for UWB.

Dino: Some models consider the effect of antenna and some not.

Kamya: For most of the measurements we have the effects of the antenna considered.

Sri: So, will we have antenna effects decoupled in the channel model?

Kamya: We have different antenna in each of measurements. The channel model is very complicated.

Stanu: I think we should agree on reference antenna used in the measurements.

Kamya, Kamran: Antenna is either specified in the document or there is specific reference that describes the antenna.
Anuj Batra presented “Need for a comparison criteria document” (08-0672-00)

Huan-Bang: At the beginning we set a subcommittee to look at this document, and somebody said that we don’t need that document, so the activity stopped. The proposers can use TR document to look at the proposals. In different groups there are not such documents.

Anuj: It does serve some uses and there were different standard groups that had this document and were successful.
Arthur: I don’t think that this is incompatible with TRD, since there some stuff can be read differently. This document can give you specific directions on what you need to do as a proposer.

Farooq: How much work will this add to the group? If we go too much into detail, it will take too much time.

Anuj: This document gives more formality, so people can have exact requirements. How long it will be depends on how many people will volunteer.

Omeni: There are so many applications, so we need to get representative applications.
Huan-Bang: Some groups have this document and some don’t. 

Anuj: How do you compare interference robustness of different proposals without defining a test? You need to have a specific test, otherwise, tests become meaningless.

Chuck: I support this document.

Art: I am in favor of it, but it will need some volunteers, because I won’t do it.

Anuj: I will do it and put it on reflector before next meeting.

Huan-Bang: We have our schedule to meet, so this document needs to be finished before next meeting; otherwise, we won’t meet the schedule.

Art: Agreed. 

Art: I am calling yesterday’s dinner proof edits. Some very important numerical statements; first, it was spectral efficiency.

Sri: Your data rate depends on the bandwidth and spectral efficiency. We wanted to have everything normalized for different bands.

Anuj: It is not fair to specify same data rate for different channels.

Art: Isn’t specified spectral efficiency somewhat small for today’s norms?
Maulin: This is for mandatory data rate.

Huan-Bangg: If we consider UWB, this will ask for over 100Mbps, if you look at PAR document, we have much lower data rate.

Anuj: It is not unusual requirement for UWB.

Zhenfeng: This is unusual for UWB technology and I agree with Huan-Bangg.

Farooq: You have different requirement for UWB technology compared to narrowband, so I also agree with Huan-Bang.

Chair Art adjourned session at 18:10. 

Wednesday, 10/Sept 2008– Session 5

13:30 Meeting was called to order by chair Art.

Roll call by Art.
Changle Li presented “Beacon design of BAN super frame” (08-0684-00).
Jin-Meng: I am not sure there is any difference between real and front time reference. This is probably more problematic than classical method.

Changle Li: Probably you are right, but evaluation is in process.

Art: Next, we will go back to TRD (08-0644-03).

Several words are marked yellow as ambiguous and not desirable to use.

Maolin: Those ambiguous terms may be deleted, I don’t have any objections.

Jin-Meng: May I suggest deleting “scalable”?
Art: OK, how about “lightweight”?

Jin-Meng: That too.

Art: Does anyone know what “robust” means?

Anuj: There are ways to define “robustness”.

Maolin: The next sentence “Secure from hackers” should be deleted; it is very ambiguous.

Art:  Any doctor in the world should be able to break up in the BAN.

Anuj: This is not PHY/MAC issue but at higher levels and, therefore, outside of the scope of this group.

Artur: I want to delete this sentence, since it says “Secure from hackers, but not from smart ones” and it is not what you want to convey.
Art: If technical person comes, it can’t break into our BAN.

Artur: It should be removed.

Art: OK.

Maulin: Why are we defining new words? There are better ways to describe it. What you’ve just said, can be described as “fault tolerant”. What we need is a fault tolerant protocol. This is just a part of it.

Art: But this is only PHY/MAC.

Maolin: MAC has to be fault tolerant. It can’t allow somebody to die because device fails.

Art: I would settle with “self healing”

Sri: We should consider our document (080-0670-00).

Maulin: The concept is different. If node dies, the network has to be able to recover from that fail.

Art: What about “good management”?

Maoulin: Delete it.

Art: OK.

Jin-Meng: What does “self forming” means?
Maulin: It means without extensive user intervention. The MAC layer shall be able to perform it.

Ranjeet: What does “robust” mean here?

Art: I think it is low error rate.

Ranjeet: That is “reliability”.

Art: OK.

Huan-Bang: You should keep original sentence about data rate; it is not part of this document.

Art: OK.

Sri, Maulin: The sentence should be changed to “The BAN should be able to recover from link and node failures”. 

Farooq: Last sentence, “Minimization of SAR” should be modified to “SAR into the body shall satisfy the relevant regulatory requirements.”
Art: OK.

Rob: Co-existence shall be met, but interoperability between wearable and implantable can’t be done, it is out of regulatory.

Chuck: MICS band does not allow external to external communications.

Jason: If you remove “wearable and implant” you would resolve most of the problem.

Chuck: There is already ITU regulation that covers this, so I think it should stay.

Huan-Bang: I have comment on Fig. 2. There should be example about communication of implant to implant and on-body to implant.

Art: Did you make changes in this section?
Sri: Yes, we did.

Maulin: If figure does not add any value to the document, it should be taken out.

Anuj: Multihop needs a lot of overhead and many applications do not need it as mandatory. We are not against multihop, but not as mandatory for all applications.

Dino: We have a pathloss about 76 dB which renders the channel useless, at 2.36 GHz. At 900 MHz it is not much different.
Anuj: The reality is that there will be deep fading, but it will not last for too long.

Dino: Counterexample is when somebody is sleeping.

Anuj: I won’t say it is necessary always the case. In the hospital you may have gateways.

Farooq: There are different ways to take care about this, human interaction.

Dino: When someone is walking, fades can last for several seconds.

Jason: This is topology section. Maybe p2p should be put in.

Anuj: p2p excludes gateway.

Maulin: Would our channel subcommittee members do some measurements to see if there are such cases of deep fade that last for a long time. We are trying to replace cables with wireless, so we need to have high level of confidence to use it in medical environment.

Sri: All we are saying that it does not need to be here.

Anuj: It needs some topology, but it does not necessary to be mulithop.

Jason: What is topology that proposer needs to make?

Anuj: Let’s not overly spec this section. We are designing a standard that is supporting a bunch of cases.
Chuck: There are multiple ways to solve the problem.

Stanu: I think that everybody agrees that there are cases that need range extension techniques.

Anuj: The proposer should account for human body losses is all you need to say.

Ranjeet: This is topology section that needs to define it.

Arthur: The link should take into account the human body, but you don’t have to say that you need a specific method to use to solve this.
Omeni: Channel model need to include these scenarios.
Kamya: Scenarios are already included in the channel model document; it’s been on server for one year.

Maulin: We have a sentence: “The BAN shall recover from link and node failures”, there can’t exist guaranteed single point of failure. The way to capture this is previous sentence.
Jason: You should elaborate on this.

Art: The questions of 64 vs. 256 nodes.

Ranjeet: The gaming applications alone need over 40 nodes, so 64 are not enough.

Sri, Maulin: 128 are fine.

Maulin: 128/256 does not apply to all channels. This is per channel and per network, not per human body.  There can be multiple networks per human body.

Farooq: There is no harm in having a few more node address bits.
Anuj: There is a considerable overhead if there is large number of node addresses. 128 is a reasonable number.

Chair Art adjourned session at 15:30.
Wednesday, 10/Sept 2008– Session 6
16:00 Meeting was called to order by chair Art.

Roll call by Art.
Huan-Bang Li presented updates in “IEEE 802.15.6 Regulation Subcommittee Report” (08-0034-08)”.
Chuck: MICS in EU is not secondary.

Jaz: On fig 10.1 EU shall be also in 433 MHz.

Rob: There are a few bands missing from this diagram.

Chuck: p18, table 3, a harmonized standards list: ETSI standard numbers for bands a1, a2, c and d are not correct.

Huan-Bang: Changing the referenced standards in the document.
Chuck: Giving a few other minor corrections to 10.1.

Huan-Bang: Please send me the reference, so I can modify figures.

Chuck: Sure.

Art: What do you mean about time limitation in table 10.3?
Huan-Bang: From 2010 you need to implement DAA to use those UWB bands in Europe and Japan.

Chuck: ITU recommendation for MICS RS 1349, recommends sharing of the band with meteorological radio service.

Anuj: In table 10.3 you need to have DAA to use lower UWB band, so this is not common band worldwide, unless you have DAA.
Sri: Can you be a bit more explicit about time limitation.

Huan-Bang: OK, I will add the description.
Ranjeet K. Patro presented “Non-medical emergency: An application category for BAN” (08-0690-00)
Maulin: p1, I am not sure about if this group is considering this category between two human beings.

Ranjeet: It is not now, but it can be.

Anuj: This is covered in 15.4, so you should try 15.4 get devices to work.

Maulin: This is not defined in the PAR.

Ranjeet: But it can be added.

Shin: In this case SAR consciousness is very important.

Anuj: Nowadays even cell phones need to have SAR consciousness.

Ranjeet: But we can capture the behavior of the body as a part of the channel.

Chuck: There are some specific rules about medical events and transmission in MICS band. This kind of application can’t be supported by MICS.
Anuj: PHY/MAC doesn’t really care about what kind of data it transmits.

Chuck: But MICS rules prevent it from being done; it can be done in unlicensed band.

Ranjeet: For any application PHY/MAC the data does not mean anything.

Rob: Do you need addition in TRD to do this?

Ranjeet: No, that is the beauty of it.

Omeni: If does not affects TRD, why not include it?

Maulin: We shouldn’t do anything which is outside of PAR.

Shin: But bedside monitoring is allowed. This is interesting example when link outage is important – gives information. We should welcome more applications.

Sri: Where are the references about the numbers you are presenting?

Ranjeet: I will get the references.

Daniel: We have a forgotten things monitor application that covers this pretty much.

Ranjeet: Difference is that this is emergency application.

Art: Any objection about putting this in?
Anuj: I would like to see the numbers.

Art: OK, if you, Ranjeet, get the numbers and they are not larger than what we already planned, it will be OK.

Anuj gives presentation about spectral efficiency.

Didier: What is reason for this requirement?
Anuj: Previously bit-rate requirement was given that is not fair because different channels have different channel bandwidths.

Didier: If we have a data rate which is lower than given, isn’t that better considering deep fading of the channel.

Anuj: We are only requiring one mandatory data rate which has required spectral efficiency.
Farooq: The range, power and spectral efficiency are connected.

Anuj: I don’t think it is the only data rate that you need to have.

Daniel: Why do you think your spectral efficiency numbers are fair?

Anuj: We think those are reasonable numbers, but they are debatable.

Dino: If something has very low spectral efficiency then we obviously won’t vote for it.

Anuj: We need to mandate one data rate per band that meets specified spectral efficiency.
Dino: I am not sure that we need to mandate this. Should we force the proposers to given spectral efficiency?

Anuj: I don’t think we are doing it, but FCC does. You can have higher and lower data rates, but we want one mandatory data rate per band that is specified by spectral efficiency.

Marco: How do you see this for UWB band?

Anuj: I think that it should be different for UWB band. The UWB people shall get together and come up with a reasonable number.
Huan-Bang: We already have this dismissed in PAR.

Anuj: I don’t see why bit rate can be here and spectral efficiency not, because both are very much related.

Farooq: Different frequencies have different channel models, so I don’t think there should be spectral efficiency.

Anuj: Pretty much every standard had spectral efficiency or bit rate specified, so I don’t think is something new.

Farooq: I am fine by bit rate because it comes from the application, but channels have different models.
Dino: Are we talking about payload data?

Anuj: We are talking about raw PHY bit rate.

Straw poll: To put spectral efficiency section in TRD

Yes – 8 No – 25.

Art: The section about spectral efficiency is stricken.

Daniel: About Application Reference Document, there were a lot of numbers that were questioned. I would like to get clarification and references about applications until next meeting.

Art: There should be a document that shall specify required measurements or simulations that need to be done for every proposal. It should be around 20 parameters and not more than a page long.

Chair Art adjourned session at 18:00.
Thursday, 11/Sept 2008– Session 7
13:30 Meeting was called to order by chair Art.

Roll call by Art.
Art presented agenda for Sept. 11, no objections were raised.

Art explained IEEE patent policy and other guidelines for IEEE WG meetings.

Kiran presented “UWB interference issues” (08-0692-00)
Anuj: p.5: Question about expression meaning.
Kiran: Explains the expression.

Anuj: Will it be more correct to have density over density, which is dB?
Kiran: I will consider it.

Anuj: What is the conclusion?

Kiran: Study is ongoing and we are still considering several working UWB systems.

Anuj: There is DAA in UWB; a lot has been done in UWB on DAA with MC systems. If you are looking at impulse radio, then, you should also consider complexity of additional circuits needed for DAA. Also, there is a question of WiMax (3.2-3.8 GHz).

Kiran: Yes, we will consider it.

Art: TRD document review

Art: Sec. 7 – Shall we consider 2m range between certain parts of the body? 

Farooq: Maybe we can combine the two sentences together.
Farooq: Channel model is taking that into account, we can put the worst case channel model.

Anuj: We have 95% outage which means for 95% of channels.

Shin: Do we have a dynamic model for all frequency bands?

Kamya: We will have statistical models for all bands until November. 

Farooq: This 95% outage can have different interpretation.

Anuj: My interpretation of the 95% outage is outage that appears on 5% of statistical channels.

Kamya: For 2.5GHz and 900MHz NICTA has dynamic channel model.

Farooq: That can support 5% outage in the time domain. 

Anuj: We don’t assume that channel will change during packet. You can’t make assumption about package time of arrival. 

Art: Transmission range BAN node to another BAN node shall be 2m?

Anuj: There was 3m in previous version of this document.

Art: Is this BAN to BAN node range reasonable?

Kamya: Channel model is defined for maximum of 5m.

Art: Sec. 5. – Range should be extendable to 5m for some medical devices – extension of the range to getaway.

Jason: We had this conversation on Monday. What is the implication for the channel model effort?
Kamya: We considered it for on-body to out-of-body communications, so there is no problem from channel model point of view, but there should be consistency among documents.

Anuj: Is this for one data rate or all data rates?

Kamya: I will update the numbers in channel document so they are consistent with other documents, if group has interest.

Jason: Which application requires 2m BAN to BAN node range?

Art: Toe sensor talking to you finger sensor.

Art: What should we ask to proposers to guarantee; should it be 3m on the body and 95% outage shall be for the lowest PHY data rate?
Daniel: There is application now that has sensors on hands and legs in exercise, so it needs over 2m.

Farooq: 5% outage shall be more correct.

Anuj: I think it is outage as it is, I will send you definition later.

Art: OK.

Zhenfeng: Is this link bit rate?

Art: Yes, we should define it.

Maulin: You should define it for lowest mandatory data rate.

Farooq: We have medical and non-medical data rate, so we should distinguish them?
Art: Why should we differentiate?

Kiran: If you are supporting 10 Mb/s then it is hard to achieve same range.

Maulin: For each band there will be one mandatory data rate, that should be supported and on that data rate the device should satisfy the requirements.

Farooq: Maybe we should leave it as it is, otherwise, we will spend too much time.

Farooq: We shall modify it to the lowest mandatory data rate in the proposed band.

Art: OK.

Anuj: Meaning on the 2nd bullet in Sec. 6.
Art: Why should this be so slow for the medical, or should we go through application document again?

Maulin: 3rd bullet should be changed.

Art: It says that it is example, it is desirable.

Sri: We already have this requirement in the quality of service section. If there is no “should” or “shall” language, why should it be there?

Chuck: Regarding medical application, all our medical applications have much higher data rates than 1 kB/s

Hind: Change it to 10 kB/s.

Art: Where does 1 kB/s come from?

Huan-Bang: It comes from applications.

Art: - Changing to 10 kB/s.

Art: Sec 7. Security issues

Maulin: Can you delete the second sentence? Why do you pick 15.4-2006? We can delete it, it can be anything.

Art: We don’t have any other reference.
Farooq: We had a multilevel security introduced; everything is stronger than no security at all. We will decide what each security level means.

Daniel: Isn’t level of security depending on application?

Art: There is a lot of higher and lower level security.

Jason: A lot of security methods are on higher levels and out of scope of this group.

Sri: You can compare security algorithms.

Maulin: Why should 15.4 be a benchmark?

Hind: 15.4 is a low power sensor network, so maybe that is why it is comparable.

Art: Does anybody know why they did what they did?

Didier: In practical purposes this makes you implement what 15.4 has; we are forcing using it.

Maulin: It is not clear that we need equal or stronger.

Anuj: There are examples in which you don’t need security.

Art: We will have no security option.

Didier: If we are stronger than 15.4, which level is it of it?
Maulin: It should be just: “Security will be provided”.

Art: I am looking for a better sentence.

Anuj: There is a bit of confusion between security and privacy.

Farooq: It should be: When supported, the security shall be equal or stronger than IEEE 802.15.4-2006 standard.

Maulin: We haven’t agreed that we need 15.4 security. Why should it be the benchmark standard? Keep it open, and proposers can propose whatever they want.

Farooq: We need some reference.
Art: Please send me a sentence.
Art: Sec. 9 – power consumption.

Anuj: In doc. 630 we shorted this section considerably.

Art: OK.

Anuj: The proposals shall list what kind of power saving mechanisms they have in their proposal.

Ranjeet: Can we define minimize here, since I think it is not allowed in TRD?

Art: Putting in “save” instead of “minimize”.

Jason: We need other language; about time of operation per specific application.

Maulin, Ranjeet: We shall also get rid of previous paragraph.

Art: OK.

Art: I want to say that combined size of the device shall fit into 1 x 1 x .2 inch envelope.

Kamya: There is a problem for lower band antennas.

Jaz: Proposers shall describe what combined size of their device is.

Didider: For some applications there are sizes that are different but more appropriate for that application.

Art: I like Jaz’s idea.

Jason: This is more for the document that Anuj proposed.

Art: OK.

Seung-Moon Ryu: Some applications need electrode not antenna, and those have different sizes.
Kamya: I don’t think it shall be in the same section as antenna, it is not appropriate.

Art: OK. We will have separate section.

Art: Sec. 14 – Doppler Effect is out of scope.

Farooq: There can be some Doppler.

Anuj: Wii sensors are based on Bluetooth and Bluetooth is designed without Doppler assumption at all. I would like to have some experiments before we included it.

Art: I really think you should reach some really high velocities before you need to take into account Doppler Effect.

Chair Art adjourned the meeting at 15:30.
Thursday, 11/Sept 2008– Session 7

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

Roll call by Art.
Section 15 – SAR issues, nobody complains.
Section 16 – Art replaces “competent” with “relevant”

Jaz: Sec. 4.1: Packet generation interval – remove upper limit of 1000s.

Ranjeet: Remove the whole thing.

Art: OK.
Art: Please send me all further comments by e-mail through reflector.

Approval of regulatory document: “Regulation subcommittee report” (08-0034-10)
Straw poll: Majority for.

Vote: Maulin makes motion, Kamya seconds.

Yes – 19;  No  -- 0; Abstentions –None

Motion passes.

“Application summary document” (08-0407-03)
Daniel: There are many comments, so I want to revise the document until the next meeting with comments received via e-mail.

Art: We can approve it now and approve it in November with changes.

Straw poll: To approve it now; majority for.

Art: Vote.

Kamya: Motion, Huan-Bang: Second.

Chuck: I just want to say there are many applications and I don’t see where they come from.

Art: Medical personnel were interviewed. Anybody who can fill up the blanks can do it.

Anuj: With blanks, this is incomplete, so we shouldn’t vote on it.

Chuck: We should have more input before the approval from other medical companies.
Huan-Bang: We cannot include new things.

Sri: We have written applications yesterday. If you are serious about medical applications, you need to correct the numbers.

Art: We’ll correct the numbers until November.

Anuj: Why approve wrong numbers?

Omeni: There are so many blanks in the document.

Chuck: A lot of information is in the public domain. There should be only filling in the numbers and giving references.

Art: Industry needs standards and we need to balance between accuracy and demand on the standard.
Art: Vote on closing the debate:

16 – for, 1 – oppose, 0 – abstentions.

Vote on motion to approve the document.

16 – for, 1 – oppose, 0 abstentions.

Motion passes.

Alliances 

e-health:
Jan: No change.

MICT consortium: 
Huan-Bang: No change. 

Straw poll: How many people are ready to approve TRD:

16 – for, 8 – against.

Motion to approve Ranjeet, second Kamya.
Discussion:

Anuj: It is pointless in approving it. It is too contradictory. 

Arthur: Are we approving the document with all the yellow stuff?
Maulin: It is not complete.

Huan-Bang: There are no technical comments, only editorial.

Maulin: I would like to understand what we are trying to accomplish by approving this document now.

Ranjeet: I would like to redraw the motion.

Alliances

Continua – Sri has volunteered to be the liaison to them, not from.

Teleconference schedule

Art: Any idea how to change the current schedule?

Anuj: For central USA, it is both terms are in early AM.

Art – changes the terms in the spreadsheet.
Preview of the draft for “TG6 Call for Proposals”

Huan-Bang: From this document, it is not clear if the preliminary proposals are necessary.

Art: They are not necessary, but can expedite early mergers.

Jaz: Can you upload it as a draft?

Art: Yes. Please give me opinions.

Comparison criteria document

Art: It is usually one page list.

Anuj: I am not aware of any of them being so short.

Ranjeet: It should be completed and approved in November.

Huan-Bang: What is schedule for “call for proposals”?

Art: November.

Huan-Bang: So this document has to be finished until November?

Art: Yes, it will be finished until November.

Jason: When the mandatory proposals will be heard?
Art: CFP will be closed in March and proposals will be heard in March and May.
Straw poll: Who is in favor of preliminary proposals?

1 – for. 

Art: There is not a lot of enthusiasm about preliminary proposals.
Art: Preview of closing report.

Art: Feedback is the breakfast of champions.
Chair Art adjourned session at 17:30.
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