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Monday, 12/May 2008– Session 1
13:30 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. No question was asked. 
Art asked for approval of Orlando minutes (08-0227-01). No objections to approve the minutes.

Art went through the agenda for TG6 (08-0234) No objections to approve the agenda.

(The agenda was updated several times during the meeting period)
==========================================

Art presented “IEEE 802.15.6 opening report in May 2008” (08-027-01) 

Auji: where is the data (time for TR, channel model, etc) you mentioned? 

Art: In the next slide. All these are planed times which are subject to change. 

Jean Schwoerer and John Faserotu are volunteers to liaise ETSI project eHEALTH. 

Ranjeet: is it possible for more than one proposal from an individual?

Art: yes.

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

David presented “FCC’s public notices for use of 2360-2400MHz as MBAN service proposal” (08-0254)
Jinmeng: Has the technical parameters been decided, like CBP?
David: The file is a common framework. It is open for different mechanisms, like TDMA, FH, LBT. The mentioned mechanisms can help to provide more spectrum for medical applications.

Maulin: what are the frequencies outside US?

David: you can go to ITU to look the spectrum map. There are area I, II and III.

Huanbang: what is the inner-set and outer set in p. 6?

David: The inner-set frequency can be used only for indoor applications. The outer set frequency can be used anywhere. 

Motion: To support the MBANs proposal to FCC as in document 08-0254 (FCC docket ET08-59) to FCC

     Moved by: David Davenport

     Seconded by: Huan-bang Li

The motion was tabled for 24 hours.
Euntae said we need to consider the impact of this frequency to TG6 before the motion. For example, the coexistence issue, non-medical application, interference. Maulin said it may take more time, 2 years, to finish FCC procedure. David said it was not a TG6 proposal, it was a response of TG to FCC. Rick suggested to table the motion for 24 hours for TG members to have more time to consider the motion. 
==========================================

Jaehwan presented “Exposure assessment for BAN device” (08-0275-01)
Anuj: what is the “devices are turned on most of time” in p.25? Does it mean 100% duty cycle?

Jaehwan: It means the measurements are taken in continuous wave. The unit of SAR is Watt per kilogram per Watt. You can assume it is 1 second. 
Kamya: Which antenna did you use? It should use H field.

Jaehwan: A source point in the middle neck. We considered E field in simulation. We have done some some real antenna for calibration. 

Art: In p. 22, the unit is also W/kg/W.

Feng: what is the 1g SAR and 10 g SAR?

Jaehwan: To get the SAR, we need to consider some mass value. It is the mass of tissue over which the SAR is averaged.
==========================================

Junghwan presented “Radiation characteristics of HBC and its comparison with wireless communication” (08-0295)

Anuj: In p.6, the HBC have big attenuation when you communication with the other side of the body.

Junghwan: HBC uses low frequency radio and the attenuation should be low.
Ranjeet: HBC can only have one channel due to the frequency upper limitation. How can you have more channels?

Junghwan: You can have a small bandwidth for each channel. The bandwidth of channel depends on your data rate. 

Rnajeet: Given one channel, how can you distinguish two piconets?

Junghwan: You can use ID code in the data packet.

Maulin: There are more channels in the 2.4GHz. What is the concept of channel in HBC? Is it possible for multiple channels?

Junghwan: You may define the channel by using CDMA. 

Ranjeet: In the March meeting, you said the HBC cannot go to any frequency. There is a threshold. 

Bin: In the BAN applications, there is a scenario that the coordinator is outsider of body within 2 or 3 meters. How can you communicate using HBC for that case?

Junghwan: The HBC cannot be applied. You can increase power to use radios over the air.
==========================================

Jaehwan presented “Channel modeling of medical implanted communication systems by numerical simulation and measurement” (08-0274-01)
Soohwan: which method did you use for measurement? Which application did you focus on?

Jaehwan: We used the frequency domain method. We just work for channel model without targeted applications. 
Wenbin: In p.18, the delay is small. Do you think the delay is not important?

Jaehwan: This is a measurement of narrow band system. When you go to the wideband system, >100MHz, the delay will play a big impact. We may have this kind of systems in the future. Also you can see, there are some multipath propagations. 

Bin: In some of measurements, the distance is pretty long, more than a meter. Do you consider the radio may go out of the body?

Jaehwan: There may be a path through the air. We consider all possible paths in simulation.

Kamya: How do you separate the in-body path and on-body path? These are two different environments. The simulation should not consider the free space.

Jaehwan: The presented results are the mix of all paths. We will do it in future.

Art: The path losses shown in p.17 and p.18 are quite different for a given distance. Why?

Jaehwan: They may go through different paths. 

Ranjeet: where is your reference point, (0,0,0)?

Jaehwan: Maybe somewhere at the bottom plane.

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

Changle presented “Slot Allocation for Periodic Traffic in Medical BANs” (08-0304)

Hind: What is your dynamic? The TDMA is not dynamic. You cannot change allocation of slot in the frame.

Changle: the dynamic refers to slot application for periodic traffic. The dynamic is between superframe. 
Hind: How many body devices do you assume? Do you want to change 15.4, for example 7 GTS? 

Changele: it is not a big number of BAN devices. Yes, we want to change the number of GTS.

Ranjeet: in p.7, “ access … in worse case scenario”. Do you think the medical and non-medical have the same requirements?

Changle: yes.

Ranjeet: in p.9, what is the red packet and blue packet? What is the difference?

Chnagle: They are periodical traffic with different parameters. You can think they are different users.

Maulin: You assume that the coordinator must know the arrival time of each packet. How does it know?

Changle: The coordinator can have traffic related information during association procedure. 

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

Soohwan presented “MAC considerations of non-medical application for the BAN” (08-0305). He claimed he cannot answer all the questions since he was not the first author.

Ranjeet: why do you think human safety is part of requirement of multi-media applications? Do you consider radio power or close to the body?
Soohwan: Human safety is a general requirement. It is more important for multi-media applications.

Maulin: in p.6, CBP cannot avoid collision. TDMA can do it.

Hind: the TDMA allow only one user in a slot. There is no collision. 

Maulin: Why CBP does not work for broadcast?

Soohwan: This question will go to the first author.

David: CBP (Contention based protocol) is important for multiple collocated BAN. 

Maulin: What do you mean the sentence in blue in p.10?

Euntae: what is your basic structure?

Soohwan: There is no conclusion, just our conclusion.

Feng: do you mean device should support multiple MAC?

Soohwan: Here we show that different applications require different MACs. 

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

Meeting recessed at 5:45 pm.

Tuesday, 13/May 2008 – Session 2
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. 

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

Nohgyoung presented “Empirical channel model for wearable BAN” (08-0258-01)
David: Which antenna do you use?

Nohgyoung: Patch antenna.
Kamran: In p.4, what is the difference between scenario 1 and scenario 2? How do you separate them? 

Nohgyoung: Scenario 1 is when you show your game over the TV monitor. Scenario 2 is when two people play interactive game. The difference lies in the receiver side. 

Kamran: Is there any impact on the channel model. The channel model should have no relation with environment. We wait for your measurements.

David: For scenario 4, 

Bin: You cannot consider scenario 2 (e.g. interactive game) in office environment. 

Marco: There is a deadline for channel model.

Art: Channel model report will be published in July. This is tentative schedule. There can be some change after that.

Euntae: For non-medical applications, we do not have enough information until now. We need more time.

Art. There is another concern of the time to market of the standardized product. We will see if we need delay. 
==========================================

Kiran presented “study of PHY requirements for non-medical BAN” (08-0316)
Anuj: I am not sure the number of PER and delay in p.7. There is some inconsistence. Also, can FEC impact scalability?

Kiran: Stronger FEC can decrease the data rate.

Wenbin: About the PER number, which channel do you consider?

Kiran: We considered the AWGN channel. The BAN channel model is not available. 

Marco: Will you specify the data rate using QAM?

Kiran: We just used it to pint the issue of data rate scalability. UWB can provide more scalability.

Maulin: In p.7, what is the Eb/N0 in the first sentence? In p.10, what do you mean MAC complexity due to channel sensing?

Kiran: 

Bin: The 1000 times data scalability is the total requirement of the group. In each frequency band, you can implement part of the data rate. 

?: What is the PHY complexity?

Kiran: For example, the synchronization difficulty in narrow band and wideband system is different. 

Anuj: What do you want through the presentation?

Kiran: We want the TR to consider the scalability issue.

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

Hind presented “Literature Review of Energy Efficient MAC in WSN/BAN” (08-0331-01)
Marco: Most of protocols are designed for mesh network WSN. They are optimized for mesh. 

Hind: No, some of them are not. 

Hara: What is the difference between BAN and WSN? How many nodes do you consider to optimize? And how many hops?

Hid: The difference is the scalability, like data rate, network size, and radio range. We have TR to define the network size. The limitation is up to 255. It may grow with age. Regarding hops, 2 or 3 is enough. It is needed to combat the shadowing. 

Changle: BAN is a special WSN, MAC should consider the feature of BAN. In p.3, why communication is the major source of power consumption, any data to support it? 

Hind: Yes, we should consider the BAN feature. We judged the power consumption based on the reviewed paper. 
Art: There are simple sensors and complex sensors. For simple sensors, this is true. Fro complex sensors, it may be not. 

Kamran: Why has TDMA limited scalability?

Hind: … 

Bin: TDMA does not have hidden node issue since it has no channel sense.

Hind: In TDMA, different nodes may contend the same channel slot.

Marco: What is the best MAC for BAN?
Hind: We have 6 months to answer it. BAN needs a hybrid protocol.

==========================================
Soohwan presented “Display equipment for the BAN” (08-0306) 

No question or comment.

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

Feng presented “MAC design issues and wakeup radio for wireless BAN radios” (08-0276)
Wei: Have you consider software wakeup, like LPL?
Feng: We have different definition of LPL. Wakeup radio is one of them.

Ranjeet: In p.12, the packet size can impact delay and energy. What do you mean?

Feng: We just show there is a tradeoff among the four corners. Perhaps it is one of methods.

Maulin: How can wakeup radio impact MAC design?

Feng: Wakeup radio can minimize latency since it is always running. Wakeup radio can be over the PHY and MAC. 

Jinmeng: How does wakeup radio work? Do you use preamble technology? Why not use the main radio?

Feng: The wakeup radio must be synchronized first. Yes, the preamble must be detected. Wakeup radio is of different power consumption. It is lower than the main radio.

Anuj: In p.14, the wakeup radio has little difference with 15.4?

Feng: They have different power consumption. The 50uW is our target.

Okundu: Wakeup radio is your own implementation. Zarlink uses 1 bit RSSI receiver.

Hind: It is like control channel and data channel.

Bin: Wakeup radio is a good idea. However, it increases our work. We need to find a channel for wakeup radio, and define the wakeup preamble.

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

Okundu presented “A perspective of the BAN MAC” (08-0334)

Anuj: In p.6, you listed 10Mbps in a 10MHz channel. Is it necessary?

Okundu: It may be if you consider constant envelop modulation. 

? Why do you mention the video traffic and coexistence in p.7?

Okundu: We emphasize the coexistence of medical and non-medical traffic.

Feng: A hybrid MAC can help to do it. 

Bin: The features you listed in p. 10 sound like 15.4.

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

Ranjeet presented “Required MAC protocol features for non-medical BAN” (08-0332)

Maulin: In p.5, why do you want the uplink and downlink use different channels? Do you mean one or two radios?

Ranjeet: They can be in the same channel or different channels. Different channel can be full duplex. Software defined radio can implement different radios. 

?: Which attributes are for BAN? Which are not addressed?

Ranjeet: 802.15.4 can address part of non-medical applications. The uplink/downlink channel and real time traffic have not been completely addressed.
David: Why carrier sense is not necessary?

Ranjeet: Carrier sense is to solve packet collision. The ALOHA and TDMA have no carrier sense. It is in black color, which means they are open. 

Okundu:In p5, why uplink and downlink are different?

Rangeet: There may be collision between uplink and downlink.

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

Art showed the tabled motion and asked comment. Bob said the motion might be unnecessary. He suggested a straw poll to ask the group’s opinion. 
The straw poll result is: Yes(23)/No(22)/Abstain(3). 

This means the split opinion of the group. Art asked the reason for NO. Euntae said the TG6 should first determine which frequency is best for itself. 

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

Giriaj presented “Ranging as a requirement for BAN and study on existing ranging schemes” (08-0286) 

Anuj: What is the accuracy of ranging do you want?

Giriaj: About 20cm. We can detect the relative motion of hand. 

Kamran: I think you do not need to localize your hand. The AOA requires antenna. RSSI cannot give you the accuracy you want. 

?: The 802.15.4a can achieve 6~10cm accuracy. 

Bin: Where do you put the reference nodes in BAN?

Giriaj: It is a problem. In some applications, we do not need the absolute position. Relative position is OK. 

Anuj: You have to use the UWB PHY for ranging. 

Kamran: Ranging and localization are different. You need anchor points in localization. 

Jinmeng: In p.7, devices in TOA method need to have synchronized clocks. 

Giriiaj: It should be the TOA in p.10. 

Meeting recessed at 6:00 pm.

A TR ad hoc session to review the TR document lasted half hour. 

Wednesday, 14/May 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.

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

Maulin presented “State of the Art in Asynchronous Low Power MAC” (08-0324)
Hind: In p.12, I would call XMAC a less-synchronization network. 

Pat: The coordinator of 15.4 can go to sleep per the specification. 

Ben: In p.5, why the specification of 15.4 is not suitable for BAN?

Maulin: In the non-beancon mode, device only listen. You cannot find any information of your neighbour. 

?: The XMAC protocol in p.11, you can listen to know the neighbour. 

Maulin: Device only transmits when it has data. 

?: Device discovery is a traffic. 

David: MAC protocol is dependent upon the application topology.

Maulin: Next session will talk network topology. 
==========================================

Marco presented “Status of statistics channel modeling for 400MHz and UWB BAN” (08-0357)
Amal: Is there any advantage to use AR model for channel modeling?

Marco: I am now working on it. 

Ranjeet: We need more time to do experiment for channel model. 

Pat: Channel model should be reliable. The time schedule is also critical. The channel model can be good enough for proposal. The channel model and proposal can be in parallel.

Anuj: Engineers like channel model. Channel model should be fair to all proposals. Good channel model is needed.

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

Dino presented “Dynamic narrowband channel measurements around 2.4 GHz for body area networks” (08-0354-01)
Anuj: What is the definition of equation in p.6?

Dino: It defines the correlation of channel models in time sequence. 
Kiran: How did you calculate the correlation?
Dino: There are two cases. Some correlations are between current instant and next instant, some are current instant and next block. We show the general result.

Kamya: Which antenna did you use? Have you tried it in free space?

Dino: We used a special antenna for body surface. We do not try it in free space.

Hara: How did you calculate the channel gain? Some of them are position.

Dino: We recorded the absolute value of channel gain. It should be negative. 

Bin: Why did you select 10MHz? The 802.15.4 channel is 2MHz.

Dino: There is not much different from 2MHz to 10MHz. You cannot solve the multipath. Any other frequency should have the similar dynamic.

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

Kamran presented “MICS Channel Characteristics, Preliminary Results” (08-0351) 
?: Can we download the software?

Kamran: The body data is commercial available. But you need a set of hardware to interface with the software. 

Jinmeng: In p.13, how do you calculate the location of antenna?

Kamran: The antenna location for all graphs is the same. The path loss is related with direction of radio and pattern of antenna. 

Ikegami: How did you compute the path loss? Why is there a gap in p.14?

Kamran: It depends on the location is inside of body or outside of body. It is also related with transmit power and reception power. For outside case, we used the energy power. For inside case, we used the absorption of tissue. The gap results from the body surface. The medium is discontinuous. You may have a 10dB difference. 
?: What is you radio range?

Kamran: It depends on the transmit power and path loss. We need to compute different locations with the FCC data. We will answer it in the future. 

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

Jeff presented “Hearing Aids: Cutting Edge Technology, In an Ultra Constrained Environment” (08-0365)
Anuj: What is the transmit power in p.8?

Jeff: The transmit power is -16dBm. You do not need too far for ear-ear communication and remote control. 

David: What about ON semiconductor;s comment for hearing aids in MedRadio band?

Jeff: …

Huang-bang: What is the network requirement in p.6?

Jeff: For network, we only need point-point communication, not the peer-peer. 

?: What is the needed network function?

Jeff: We need hearing aid discovery function. It should be able to scan the base station all over the world. 

Andy: What about the wavier considered in FCC?

Jeff: Not known. We would like to push Bluetooth guy to have the same petition. 

Maulin: How does a device find which country it is in?

Jaff: Hearing aid device just need to scan the defined frequency band. 

Bin: Which device is transmitter and which device is receiver?

Jeff: The transmitter and receiver are separated. It can from ear to ear or from a microphone to speaker in the ear. 
Maulin: How about the duty cycle? Is there any product?

Jeff: The duty cycle may not be high until find something for me. Then it runs all the time. Current product use Bluetooth to relay.

Kamran: At which frequency does the gain occurs? (Jeff mentioned that when communicate from ear to ear, a 10 dB gain may be obtained in the Q&A before)

Jeff: We do not know where it is. It is between 200MHz to 900MHz. It could be due to the creeping wave propagation when it consonant with the head. 
==========================================

Maulin presented “Topology considerations for BAN” (08-0328)
David: Good work. How do you consider the reliability issue?

Maulin: What you want is the application reliability. It can be achieved through hardware and network. The network reliability is closely related with topology. 

Kamran: Why do you want to use mesh for firefighter and soldier. 
Maulin: Mesh network is more reliable. We do not want to miss a firefighter due to failure of one node. 
Bin: Mesh network is not easy for QoS. For star network, you can have backup coordinator.

David: Why do you say star network has scalability issue?

Maulin: In term of number of nodes. 

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

Kamya presented “Channel model report” ()
Kamya asked the frequency band every company want to measure. Some members want to postpone the deadline to September. There is a straw poll: delay to September (21); just July (13). Art preferred to remain the deadline. But the update result can be reported. 

Meeting adjourned at 6:00 pm.

Channel model ad hoc meeting.

Thursday, 15/May 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.

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

Guyoun presented “BAN applications of u-health and glucose monitoring system” (08-0363-01)
Anuj: Does the current system use Bluetooth?

Guyoun: Yes. We want to look for new technology like BAN. We need point to multi-point function. 

David: Regarding the wireless pump, which regulation, e.g. FDA, is required?

Guyoun: The Medtronic pump is legal in Korean.

Huan-bang: What do you want from BAN?

Guyoun: We want point-multipoint communication for doctor to control multiple sensors through internet. 

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

Huan-bang presented “Regulatory committee report” (08-0348), detail refers to 08-034-05
Maulin: What does it mean “by Dec.31, 2010” in p.8?

Huang-bang: That is you must use DAA or LDC after that date. 
Maulin: Why the ISM band does not include the 800MHz in EU?

Huan-bang: It is document 08-034-05.

Andy: There is some new frequency band talked in EU. You need to update some information.

Anuj: In p.10, why UWB data rate must be over 50Mbps?

Huan-bang: It is only in Japan.

Maulin: In p.11, is the 433MHz only in EU?

Huan-bang: It is also available in Australia and US. It is also a RFID band in US.

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

Jahng S. presented “Applications of human body communications” (08-0292) 

Jahng is not an engineer. He is not quite sure about the technique issue.

Art: What is the data rate of HBC?

Jahng: About 1~2Mbps. There have been some demos to show video streaming. 

Maulin: Is HBC in the scope of TG6?

Art: The PAR is clear. HBC can go over the air. The NTT product can be put in the pocket.
Kamran: In p.9, can HBC work with contact skin?

Jahng: In monitor systems, it can be in the local range of body.

?: How many HBC product approved by FDA?

Jahng: NTT first released the product in the world. It is in Japan.

Jinmeng: What is the typical potential change during transmit and receive?

Jahng: Not quite sure. I will find more information and send you.

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

Bin presented “Wakeup mechanism of WBAN” (08-0352)

Yong: Can the superframe be used in p2p network? Is it good for mesh?
Bin: P2p service can be implemented by tree topology. The majority applications of BAN can be implemented by star network. We should start our design from it and extend it to others later. 

?: How can you maintain the clock?

Bin: You need to refresh the network periodically. We use wakeup point in the presentation. The low power design of wakeup will be work in the future.

Feng: The superframe duration should be fixed.

Bin: Yes. It is also better for a simple MAC. 

Maulin: Can you compare it with 15.4?

Bin: It is in the p.7. BAN Superframe can be active and inactive. The beacon is not necessary in the BAN superframe. The detail design of BAN superframe is future work 

Maulin: What is the difference between 15.4 beacon and MAC clock?

Bin: MAC clock is a time concept in BAN. It is achieved by BAN superframe. The difference can be found in p.14. 
Feng: Why there is no need for GTS? Is it a fixed TDMA?

Bin: Detail superframe structure is under construction. A circuit-switch system is the fixed TDMA 

?: How do you allocate data to the superframe?

Bin: It depends on the application algorithm. BAN just provide a flexible mechanism.

Feng: It depends on the clock accuracy.

Bin: That is true. There have been some low power synchronization methods in WSN. 

?: Does node need to be always listen?

Bin: Listening to the wakeup point is optional. Device may decide it based on its clock accuracy, power and traffic. 
?: What is the difference between this proposal and 15.4?

Bin: We compared the proposal and 15.4 in p.14 and p.15. We plan to start from 15.4 and add new features for BAN applications.

Jinmeng: The TG 15.4e is working on the modification of GTS?

Bin: Yes, we need some interaction with them. 

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

Bin presented “WBAN technical requirements” ()
There was a discussion on the antenna session, whether we should assume the omni-directional antenna. More work will be done after the session. 
==========================================

Art showed call for proposal and closing report
Meeting adjourned at 5:30 pm.
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