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Caribe Royale Suites, Orlando
March 17-20, 2008
Tuesday, 18/Mar 2008– Session 1
16:00 Meeting was called to order by chair Art.

Art went through IEEE patent policy by showing the slides and asked whether there was any patent issue that needed to be raised. 
Jason indicated the same statement as before. The statement received in the last meeting is “QUALCOMM may have intellectual property underlying a contribution that, if adopted, could be essential to the practice of the standard. If we do, we will timely comply with all IEEE requirements regarding IPRs.”

Art went through the agenda for TG6 (08-0101) No objections to approve the agenda.

(The agenda was updated several times during the meeting period)
Art asked for approval of Taiwan minutes (08-0086-00). No objections to approve the minutes.
Jason: What is the requirement for release of CFI?

Art: CFI is the indication of proposal. It can be based on PAR and 5C, without waiting for TR, SCD and channel model, since they may delay the schedule. 
==========================================

Jean presented “Orange/France Telecom response to call for applications” (08-0157) 
Ryuji: To take motion into consideration, current channel model needs some modifications. We may consider some extra latency. The number should be specified in TR.
Jean: For channel model, currently we use the quasi-static channel. The motion is considered as time-varying channel fading. The motion description in current TR document is fine. The latency value is related with data rate.
Ryuji: How many sensors are needed to capture motion and gesture analysis? Can you pick up what are the new requirements?
Jean: It depends on what you want. Usually 5 are fine. More sensors are needed to capture high resolution of relative motion. The range may be 5 to 18.
Kamran: How do you have the requirements listed in p.14?

Jean: They are the requirements for feedback application.

John (CSEM): What is motion capture? How can you do it, by wired or wireless?
Jean: ………….
==========================================

Okundu presented “Toumaz response to call for application” (08-0158) 
Kamya: What kind of antenna do you use? It is quite dependent.

Okundu: That is true. We used patch antenna.

Kamya: In p. 11, which frequency do you consider?

Okundu: In 2.4 GHz.

Maulin: In P. 7, the antenna efficiency at 433MHz is not good.

Okundu: Frequency band of 400MHz is good for implant applications. It is not good for the on-body communication. The antenna size is big for wearable. There is a tradeoff between the working frequency and antenna size.
Kamya: The antenna size in 400MHz is big on the free space. However, due to dielectric properties of tissues, it will be suitable for implant.
David: In P.14, does the chip have an ECG interface?

Okundu: We have.

Kamran: What frequency band does the chip work?

Okundu: It is in 864 MHZ ISM band. Figure in P. 10 show its performance. 

Kamya: In P.10, the frequency is 864MHz. In P.19, the left figure is 2.4GHz. It is the work of someone else. 

?: What is the battery life in P.7?

Okundu: It depends on the application and battery power. For a 10% duty cycle ECG application, a 3mA battery can work 100 hours.

Kamran: Do you plan for implant device?

Okundu: possible.

Maulin: What is your typical radio range?

Okundu: In LOS, it is 20 meters. In the case of complex environments, it is about 10 meters.

Maulin: What is the roaming in P.16, is it data rate?

Okundu: Patient may wear the sensor and move from one room to another. They need to associate with a new base station. This is the roaming.

Bin: What is your FDMA medium access control?

Okundu: FDMA is used for channel selection to create a picnet.
Jason: What is the radio range for communication between base stations?

Okundu: The same range, 3 to 10 meters.

Laurent: Are there any security mechanism in the chip?

Okundu: No.

Jason: How do you prepare the base station?

Okundu: ………
==========================================

David presented “General Electric response to the call for applications” (08-0108) 
Maulin: What is GE’s intention in implant work?
David: Implants are outside the current scope of our view of medical body area networks. 

Ryuji: For healthcare service, several sensors should be connected. But most medical sensors have different interfaces.

David: For common medical sensor interface, you may need ISO 11073.

Ryuji: The one-way communication may be OK for sensor nodes. For the reason of coexistence, two-way communications are needed.

David: The two-way communication is between sensor nodes and gate way. You can have an RF detection sensor. The wearable sensor in BSN can communicate only with a gateway or similar access point. 
Jason: You talk the FCC rule. WMTS can only be used to monitor in the hospital. 

David: Current regulation for WMTS only allows the clinic usage. We want to extend to other environment, like home, ambulance, elderly care facility. 

John (CSEM): Regarding the FCC regulation, what is the process?

David: There should be some public notice, response, comment period, response period, and possible additional cycles. The MedRadio started first round in 2006. It is the second round. 

Jean: IN EU, MEAS is expected to be wearable.
Amal: The frequency is near the mobile-WiMAX.

David: They are very close. We need some coexistence solution.

Okundu: What is the data rate?

David: 1Mbps is under development.

?: In P.11, what the MedRadio?

David: It is a new name of the MICS band.

Kamran: Do you think the gateway can use the same frequency to connect to the internet. There may be some interference.

David: It could be. Here we emphasize the wearable sensors.

Kamran: Is it one-way communications from gateway to the internet?

David: It could be two-way communication for tele-control application. Implant is not in the scope. 

Maulin: Do you suggest any frequency agility? It makes the system complex.

David: We try to leave the specific form of contention based protocol open. At FCC rule, low power and duty cycle, listen-before-talk and frequency hopping are familiar and effective to define our proposal to the FCC.
Art: in P. 18, what do you want us to do?

David: Anyone can send email to FCC and say they like the idea [MBANS service proposal]. FCC is responsible for any data and related comment. 

==========================================

Hyung-il presented “Application of human body communication for BAN” (08-0123)

David: How does the HBC work? 

Hyung-il: Human body is used as a channel, like a waveguide. The channel model will be talked tomorrow. 

Maulin: How does the transmitter contact with the body?

Hyung-il: We used electrode to closely contact transmitter and body.

Kamya: In P.14, the HBC can be used for implant communication. In this case the patients are always conscious. How do you make sure the close touch? 

Hyung-il: In that case the RF may be better. 

Ranjeet: What is the maximal frequency can be used for HBC?

Hyung-il: Less than 30MHz.

Bin: Some applications are not touch and play. For example, when you print a large file, you may have to touch for a minute. It is inconvenient to use HBC. And there is no open published news, report or paper that the HBC can be used for implant communication. Why do you say it is better than RF?
==========================================

Meeting recessed at 6:00 pm.

Wednesday, 19/Mar 2008 – Session 2
8:00 Meeting was called to order by Art.

Art went through IEEE patent policy by showing the slides and asked whether there was any patent issue that needed to be raised. 

==========================================

Guido presented “Holst centre / IMEC-NL applications, channel models and radio architectures” (08-0163)

Ranjeet: BAN topology is mainly star. In P. 27, you mentioned the peer-to-peer topology. How do you guarantee the latency?

Guido: Due to the shadowing of body structure, the implant device may require a relay node to get access the node far from the body. The latency in p-p network needs solution from the system point. 

Kamran: In P. 19 and P. 20, are all the receivers at the same side of body?

Guido: The left figure illustrates the propagation around body. The right figure is the propagation along body.

Kamran: In P.20, how do you find multi-path components from environment?

Guido: We first set up experiment system in an anechoic chamber. When we moved to the real environment, we see some signal component is much stronger. We never see them in the chamber.
?: P. 26 have power consumption of 0.1mW and 1mW. Are they peak power or average power? Seems not like peak power.

Guido: They are power measured at the battery. For long time monitor application, the average power is important.

David: Do you prefer the FSK modulation?

Guido: Our consideration is to seek the low power radio.

Rajeet: How do you implement the diversities mentioned in P.29?

Guido: Our emphasis is to simplify the sensor design. More complexity to receiver part can improve the performance.

Ryuji: What is your used antenna in P.19?

Guido: We used patch-slide antenna. We will optimize the antenna design for body surface in the future. 

Kamya: In P.21, the path loss when the distance human-skin / antenna is 5mm. Why? Is there any other case?

Guido: The 5mm is the height of gel to separate antenna and body. We also have 1mm through 4mm separations. There is not much difference.

?: What is the shadowing effect? Is it refraction or a result of surface wave?

Guido: The shadowing effects include NLOS and creeping wave around. The researcher who took the measurement explains it as a diffraction phenomenon. Presenter is not sure; more study is needed to distinguish between these two possible causes.
?: What is the power consumption of wireless ECG patch (slide 10) ?

Guido: Not known out of my head; power consumption figure-of-merit will be added to update of slides

?: What is the recommendation of the 802.15.6 frequency band out of this propagation study in P.18 ?

Guido: Only comparison has been made. Conclusions are planned for upcoming 802.15.6 sessions. 

?: How is it possible to obtain multiple measurement points in P.20 ?

Guido: In P.19 it is explained that each horizontal receiver position (front, back, side) is repeated over several vertical positions. For around the body communication, 7 cm separation is chosen and for along the torso 10 cm repetition intervals. Each horizontal position (along circumference of body) is repeated at each vertical location; this leads to multiple measurement data for each horizontal distance.

?: In P.29, why are BPSK and OOK mentioned as modulation schemes? Is that because of practical problems with FSK modulation of commercially available systems?

Guido: No, this is only a summary of what researchers mention as simple modulation schemes for low-power future networks. More work has to be done to really recommend a particular modulation scheme.

==========================================

Ranjeet presented “Technical requirements of non-medical BAN applications,” (08-0153)

Maulin: The applications listed in P.3 are passive RFID, not BAN. They are quite different from the target of this group. We have large number of data.

Ranjeet: They are not necessary based on passive RFID technology. I can implant a camera in the third application. 
Art: They are applications inside the body. For example, the hearing aid can communicate with cell phone. The applications of a standard can be intended or unintended. People can use it for any purpose. 
Kamran: They may not be included in TR document. The TR should focus on the main BAN applications. 

Ryuji: We are not seeking for application. The Verichip was approved by FDA. The FDA is quite different from FCC. The approval of FDA is case by case. On the contrary, we only need to comply with the FCC regulation. 

Maulin: the MICS band can only be used for medical purpose. 

Amal: The inter-media skew in P.5 is interest. Is there any other material?

Ranjeet: See the reference [6].

==========================================

Bin presented “BAN for animal usages” (08-0168)
Art: Is there any difference in channel model?

Bin: The positions of coordinator are different for human and animal. I do want to add new work to the channel model group. 

==========================================

Marco presented “NICT non-medical BAN applications” (08-0165)
Ranjeet: In P. 7, why should the non-medical applications follow the medical regulation? 

Marco: They are in one standard. If you use medical BAN for non-medical purpose, you must follow the medical regulation.

Ryuji: All BANs must be compliant to regulation. Bluetooth is incompliant to BAN.

Art: There is an IEEE radio protection standard. All WLAN devices must be at least 20cm distance away from you body surface.

Euntae: In P.3, the medical application cannot be primary and main objective. Medical applications and non-medical applications should be equal.

Ranjeet: the non-medical applications should not be add-on.

Art show PAR of the group. Medical applications may have more QoS requirements. When a doctor listen to your heart, the heart audio is more important than your iPod music. 

Ryuji: The uniqueness of BAN is medical applications. They must comply with communication and medical regulation from FCC and FDA. It can cover some non-medical applications.
Maulin: FDA has many regulations. We only need to comply with the PHY and MAC related regulations. 

Art: The IEEE 802 committee focuses only on PHY and MAC. Other IEEE committees may care the contents. 

==========================================

Meeting recessed at 6:20 pm.

Wednesday, 19/Mar 2008 – Session 3
13:30 Meeting was called to order by Art.

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.

==========================================

Kenichi presented “Capsule endoscope and using an implant WBAN” (08-0154) 

Didier: What is the size of the capsule endoscope? What is you battery capacity. Can it support 8 hours?

Kenichi: The length of the capsule endoscope is about 1cm. The battery is button size.
?: Do you use the MPEG? You have resolution 1280*720 and 30 frames per second. It is power hungry. 

Kenichi: Not quite sure if it is MPEG. I agree the power requirement is pretty high.

Didier: Where does the 30 fps come from? It is a TV frame rate. We have the chip in MICS band with a data rate of 2.3M bps and 2 fps. 
Giriraj: Do you think the MICS band can support your data rate

Kenichi: MICS band may not suitable for this application. A new band is better.

Sung: A Korean company use HBC for implant communication. The data rate is high.

Kamran: Why is there more than one outside body devices in P.4?

Kenichi: The attenuation through human is huge. More the one receiver is a diversity solution. This may leads to the interference between two people. 

Didier: What is the expected radio range, beyond 3 meters? People may need to carry the receivers.

Kenichi: 1 meter is enough.

Ranjeet: How do you have the position information inside the body?
Okundu: To track the position of capsule endoscope needs more power.

==========================================

Kenichi presented “Preliminary channel models for wearable WBAN” (08-0155) 

David: What kind of antenna do you use for monitor?

Kenichi: As show in P.5, we use dipole antenna for 400MHz and 600HNz. 

Sung: You path loss is measured by a network analyzer. You must have a common ground. This is different from the real case. That means the path loss in real environment is different.

Kamran: The point B and point G are close in space. But the propagation is quite different. Why?
Kenichi: No answer until now.

Fanny: Is the blue point receiver? Is everything in front of body?

Kenichi: Yes.

David: Why is there more variation in path loss?

Kenichi: It may relate with the type of antenna. The antennas may have or do not have ground plane. 

Didier: How do you separate the loss from antenna and propagation?

Kamya: It will be the future work. The used antenna is not deigned for BAN. It is good for free space prorogation. Using the antenna at body surface, half lobe will be absorbed. 

Funny: What is the length of antenna?

Kenichi: about 2-3cm.
David: There have been some documents regarding body surface at 2.4GHz.

==========================================

Kiran presented “Proposal of frequency band of operation for non-medical BAN applications” (08-0142)
Huan-bang: In UWB band, there are low band and high band. Why do you select 5.7GHz?
Kiran: There are not many existing systems

?: Frequency selection needs to consider band width, power, clearness, etc. What is the merit of 5.7GHz? Most of medical application is low rate.

Kiran: 5.7GHz is good for high data rate application. 

?: How much power do you need at 5.7GHz in order to compare with 2.4GHz?

==========================================

Maulin presented “Are MICS and medRadio service bands suitable for IEEE 802.15.6?” (08-0132)
Okundu: Seems we have to have different PHYs and one MAC. We can have one MAC at access point, another one at sensor.
Dino: Can we have some sub-section of MAC?
Maulin: MICS band cannot support beaconing and reservation.

Kamran: Look our applications, regulations are over there. 

Maulin: We need some optimization. There is no single solution for all applications.

Dino: We may have two-radio solution.

Funny: Except FCC, are there any other regulation bodies?

Ranjeet: The 10ms listen time. Does it need everytime?

Bin: Implant communication is organized into session. Each session is 4s. There are 100ms interval between session. Listen one time in a session.

David: Are implant communication low duty cycle? Does it p2p communications?

Didier: Most implant communications are low duty cycle. In body communication has been there. In some case p2p is needed. The FCC rule regarding MICS band is translated from implant requirements. Most of them are from Medtronics.
Jason: In P.24, which should be BAN focus?

Edward: Standard is for interoperability. A close system does not need this. The question is “does implant device need interoperability?” Are they going to be used in network?

Didier: The first consideration for implant is reliability, not interoperability.

John (CSEM): There may be a door open for wide implant industry.

Jason talked a long time regarding the direction and major work of the group. Jason made a straw poll: 
Q1: Do you support this Task Group working on on-body with in-body in a different committee?
Q2: Do you support this Task Group working on in-body only?

Q3: Do you support this Task Group working on on-body and in-body simultaneously?
Result is 20:2:15.

(Comment: The questions are from Jason after the meeting, which are different from the secretary’s memo.) 
==========================================

Noh-Gyong presented “The channel characteristics of 2.4/5.8GHz ISM bands” (08-0143)

David: What is the antenna used? What is you test environment?

Noh-gyong: Dipole antenna. We made the test in free space. There is no body effect. It is not intended as BAN channel.

==========================================

Jung-hwan presented “Shadowing effect in the human body communications” (08-0122)

Kamya: In P.3, where is the ground plane which connects the transmitter and receiver? How do they connect each other?
Jung-hwan: There is no common ground between transmitter and receiver. 

Kamya: In P.5, it looks like the current distribution of a patch antenna. If there is no common, how does the current move?

Jung-hwan: The current distribution is generated by boundary condition. 

Bin: What is the difference in current distribution over the air and through the body? 

Kamya: One of ETRI paper said it did have a ground plane. 

?: Where is the contact point in P. 6?

Jung-hwan: It is on the arm.

Kiran: Consider the case where both transmitter and receiver are on the arm. Do you think the shadowing effect is significant?

==========================================

Maulin presented “State of the art in synchronous low power MAC” (08-0140)
Ranjeet: In P.5, why is there no adaptation of superframce? I think the application layer can change it.

Maulin: After a piconet is created, it is difficult to change the beacon order.

Laurrent: All protocols have the gateway failure issue.

Maulin: I want to have a graceful degradation for the medical application.

Okundu: You should have a gateway. In the center control system, like hospital, a system failure can be detected. You may not need a duplicated gateway.

Maulin: You need some mitigation method anyway.

Kiran: Do you think the synchronized MAC is not suitable for BAN?
Maulin: No, I am going to review the asynchronized MAC in the next meeting.

Fanny: In the real time application, you may have some context information. 

==========================================

Jason presented “PHY considerations for low power body area networks” (08-0160)

Fanny: In P.11, what does ‘location’ mean?

Jason: It denotes different test environment.

Edward: Did you measure different antennas?
Jason: We used omni-antenna. More tests will be done in the future.

Ranjeet: What do you mean “two different cases”

Jason: It means the test on two sides of the head.

Ryuji: Low band UWB is also available in Japan. Is there any difference in the low band and high band for BAN applications?

Jason: We should understand the low duty cycle of BAN. The antenna size should also be small. 

Fanny: The FCC’s limitation, -41dBm/MHz seems very low.

Jason: There are some transmission power losses due to filtering. The power cannot be fully used. The total transmission power depends on the bandwidth.

Art: How did you test the antenna very close to the ear?

Jason: We tried different location without control of the environment.

Kiran: How do you support multiple piconet in the 1GHz bandwidth?

Jason: Multiple piconet can be achieved by impulse radio, duty cycle etc.

Maulin: Which application do you focus?

Jason: We focus on our custom’s requirement. We want to show the BAN group that UWB is a candidate.

==========================================

Allan presented “Applications of body area network” (08-0169)

John (Bar): The applications seem to have been solved by current technologies.

Allan: We expect a unified technology for all these applications.

==========================================

Meeting adjourned at 6:00 pm.

Thursday, 20/Mar 2008 – Session 4
13:30 Meeting was called to order by Art.

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.

==========================================

Seung-hoon presented “Location affinity awareness for BAN application” (08-0146) 

Maulin: How do you get the location information?

Seung-hoon: The distance information can be measured by some general technology. 
Edward: Is location fundamental for your application?

Ranjeet: The location relationship is fundamental. The relative location is within the radio range of BAN.

David: You see it as a PHY/MAC functionality, or a functionality in the higher layer?

Seung-hoon: It is not enough if we consider it only in high layer.

Maulin: Do you consider the location of implant device, or only the on-body communication?

Seung-hoon: We consider just the on-body communication. The basic function is to find the location affinity. 

==========================================

Bin presented “BAN technical requirement document (ver 5.0)” (08-037-01)

Some comment: security of BAN device;

==========================================

Didier presented “Zarlink response to 802.15 TG6 call for applications” (08-0162)

Kamya: What is the size of your antenna? Do you use loop antenna?

Didier: No, loop antenna can be used for implant. Dipole was reported in the last two days. Dipole is inefficient for implant.

Art: What is the resolution of pill camera?

Didier: Not quite sure. Suppose you can find it. 

Sung: In P.16, what is the capacity of battery?

Didier: Not quite sure. It is about 200mA something. Most power goes to LED.

Ranjeet: In P.11, FSK transmission is 5mW. When the power consumption is 1mW? What is the latency when the BER is 10^-10?

Didier: The power decrease when data rate is low. For the implant applications, latency is not a big issue as long as it is correct. In a real experiment, there is 1 or 2 times error in a year. 

?: How do you achieve low power consumption?

Didier: Low power design is important. We shut down RF part during sleeping. In the first general of pill, the chip is transmit-only. It is shut down by a timer. 

Ikegami: Do you think FSK is the best modulation? Do you have multiple level functions?

Didier: Yes, FSK is optimal for low power consumption. There is no need of linear amplifier. We have multiple choices for data rate per SNR.

==========================================

Seung-moon presented “Frame synchronization to combat in/out interference in WBAN” (08-0106)

Ranjeet: What do you study implant communication or wearable communication in the same band?

Seung-moon: We study it in concept. 

Ranjeet: In P.7, if you search channel before transmission, a clear channel can be found. 

Seung-moon: We conducted some experiment in a prototype system. The synchronized MAC can improve the link margin. 

There are some discussions whether the presented method really work and how does it work in some frequency band. 

==========================================

Giriraj presented “Enterprise healthcare using BAN” (08-0202)

Kamya: In the applications you mentioned, sensors should be in the chair. 

Edward: In the application in P.4. There have been some solutions, like wireless headset. 

==========================================

Huanbang presented “Regulatory committee report” (08-034-02)

Some comment: UWB regulation, indoor or outdoor, in different countries. Korea allows outdoor application of UWB. 
==========================================

Art presented “TG6 call for indication of intent to propose” (08-0166-01)

Moved by Maulin, Seconded by John (CSME), approved by unanimous

Discussion on time of teleconference and closing report. 
There are two alternative call conference time for every two weeks.

1) 6:00 am (PST), 9:00 am (EST), 3:00 pm (UK), 6:30 pm (India), 10:00 pm (Japan, Korea);
2) 8:00 pm (PST), 11:00 pm (EST), 5:00 am (UK), 8:30 am (India), 12:00 pm (Japan, Korea);

                                                              ---------------  next day -------------------------------------------
==========================================

Meeting adjourned at 5:50 pm.
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