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Hyatt Regence, Denver Convention Center
July 14-18, 2008
Tuesday, 15/July 2008– Session 1
8:00 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. No question was asked. 
Art asked for approval of Jacksonville minutes (08-0393-01). No objections to approve the minutes.

Art went through the agenda for TG6 (08-0460) 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 July 2008” (08-0466-01) 

There are totally 68 individual responses to the CFI (the number changes to 71 in the closing report). Art asked to give an estimated number of proposals so as to arrange the proposal presentation time slot. Some answers are as follows:

    ETRI (>=2), Samsung (<6), NICT (6), NICTA (1)

Art asked to approve the liaison with “Japanese Medical ICT consortium”

     moved: Huan-bang Li, seconded: Bin Zhen

The motion was carried by unanimous agreement.

Anuj: It is maybe too early to collect the technical editors, better to wait until Jan/Mar meeting in the next year.
Euntae: Samsung also have technical editor volunteer.

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

Kiran presented “Power consumption on BAN networks” (08-0480-01) 

Anuj: The methods you mentioned need some feedback. There should be some power used for feedback. Does it deserve it?

Kiran: We need feedback from the MAC point.

Omeni: Why does reception consume more power than transmission?
Kiran: For short range radio, we typically assumed the transmission power is 0dBm. In this case, the reception consumes more power.
Hind: Turn off the radio can save power consumption. Do you consider the switching time between the on-off states?

Kiran: No.

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

Dongkyong presented “”Considerations on high-date-rate in-body communications for WBAN” (08-0447-02)

Huan-bang: (comment) According to the radio regulation, MICS band can be used only for communication from the inside of the body to the outside of the body.

Anuj: In p.7, I cannot find the FCC rule of <GHz UWB in 250~750MHz. It has not been allocated yet.

Dongkyong: The <GHz UWB has been defined in 802.15.4a.

??: The <GHz UWB defined by FCC is used for wall image. It cannot be used for communication. 

??: P.5 lists some data rate for implant communication. Where are they from? How do you calculate it? In p.6, the unit of battery capacity should be mAh, not mA.
Dongkyong: You can find the data rate in the related BAN documents. You are right in the battery capacity. 
??: In p.11, where are the BER number from?

Dongkyong: We got the reference number of DMVB (digital multiple video broadcast) system. I will send it to the reflector.
Junichi: In p.6, the <GHz UWB in Japan needs DAA operation.

Ranjeet: In p.12, where is the relay node? Is it inside of the body or outside of the body? What is the motivation of the topology?

Dongkyong: The relay node is outside of the body. It is an example to compensate the high value of path loss along the body surface. 

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

Jerome presented “WiseMAC – HA: A flexible, scalable, robust and ultra low power MAC protocol for medical BANs” (08-0484-02)

Maulin: In p.9, how do the nodes find each other in different channels?

Jerome: The transmitter first sends a long preamble channel by channel. It then listen the response from receiver. The procedure repeats until the destination is found.
Maulin: When the duty cycle becomes high, the node is hard to be found.

Jerome: We use CSMA in the case of high duty cycle. In the CSMA protocol, a short preamble is adopted. 
David: in p.13, there is coexistence issue in all channel hopping systems. What about the case of 3~5 piconets? You only simulated 1 piconet.

Jerome: We did not consider the coexistence issue.

??: How much is the packet length in your simulation. The result may be different when you change to some other packet sizes?

Jerome: We used very small and constant packet in simulation.

Anuj: In p.11, where are the value of power consumption from?

Jerome: We considered the power consumption in active state. We assumed constant transmit, receive and shut down time. 
Maulin: The simulated data packet is short. The 802.15.4 allows maximal 128 bytes payload. 

Jerome: Through the simulation, we found most of power goes to the sleeping mode. The packet size does not play important role. We designed different strategies in the high duty cycle and lower duty cycle cases. 

Tetsuchi: Do you consider the processing gain in UWB?

Jerome: Yes.

Ranjeet: What is the FM-UWB?

Jerome: You can find it in the documents of TG6.

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

Youjin presented “Priority QoS facility in the MAC layer for WBAN” (08-0446-00)

No question was asked.

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

Hyungsoo presented “Distributed and beacon-enable multiple access control for WBAN” (08-0439-00)

Maulin: Do you meet the regulation requirements of MICS? 

Hyungsoo: We did not use the regulated data. The result is expected not quite different.
Maulin: In every channel of MICS band, you must listen before transmission. You cannot find the data channel is free by control channel. You cannot always occupy the control channel. You cannot reserve channel in MICS band. 

Jinmeng: There may be some beacon collision in the control channel.

Hyungsoo: It is the common issue for this kind of protocol.
Maulin: In p.13, you cannot find a channel bigger than 300KHz in the MICS band.

Jinmeng: In p.19, what do you mean single MAC for two PHYs?

Hyungsoo: We considered a single MAC for different PHYs with different parameters.

Didier: Beacon in MICS is questionable. The implants have to listen every beacon. This consumes battery power. If you do not have any information, do not send anything in MICS band. 
Hyungsoo: Beacon is from outside device to implant. The implant can select not to listen. This can save the power consumption of implant. Our suggestion is to have a control channel for beacon.
==========================================

Ranjeet presented “Delay analysis of TDMA and CSMA and its implication to BAN” (08-0490-01)

Jinmeng: Your analysis is for synchronized TDMA. You do not have a frame solution in p.5. A node can access channel from time to time. 

Ranjeet: The structure shown in p.3 is not a superframe structure. Therefore the analysis is not related with superframe. We know the superframe must leads to additional latency.

Jinmeng: In p.9, the delay of CSMA method should increase with traffic load. But you show a constant delay. 
Ranjeet: You are right when more traffic load is generated by more number of nodes. This is not the case of our analysis. We consider more traffic from a single node.
Omeni: Did you consider a fixed superframe in p.6?

Ranjeet: We considered the successful transmission packet in p.6. You can assume the data and ACK are in the same slot to confirm the communication.

Kamran: What is the number in p.2?

Ranjeet: We mentioned it in the last meeting. They are from ITU-T. The last row is my personal opinion. I plan to add more detail. 

Omeni: How many channels do you have in the FDMA in p.6?
Ranjeet: We considered one channel.

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

Meeting recessed at 11:50 am.

Tuesday, 15/July 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. 

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

Chihong presented “Low power consumption considerations for BAN” (08-0435-00)

Anuj: In p.9, you want to build two PHYs: 2.4GHz and UWB. What about the power consumption of the 2nd radio? Why do you want two PHYs?

Kamran: In p.5, what is the difference between data rate and traffic generation rate?

Chihong: Traffic generation rate is how often a packet is generated. In the table in p.4, class 1 and 2 are low data rate. 

Kamrun: Do you suggest 2.4GHz for class 1 and 2 traffic? Is it allowed?

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

Maulin presented “Security and privacy issues from implanted medical devices” (08-0497-00)

Jason: Do you think the security in implantable and wearable devices are the same? Is there any difference?

Maulin: The implant devices have more stringent security requirement than wearable device because of more resource limitation. It is possible to have difference levels of security. 

Kohno: I agree with you that both implantable and wearable devices need strict security. Do you have any idea to have the medical priority in the same band?

Maulin: The group members are working on it.

Kamran: What do you mean the “conceal the existence of device” in p.6?

Maulin: It is an example of privacy issue. The interaction between wearable and implant may indicate its existence.
Omeni: Is there any existing protocol for implant security?

Jinmeng: Wireless link security can be classified into wearable security and implant security. Most of issues belong to the security of outside wireless. This group should focus on the policy in wireless security.

Maulin: We are lack of security analysis in this group.

??: How do you think the security in PHY/MAC layer?

Maulin: Each layer should have security job and provide the related solution.

Didier: Security is another source of battery drain, as well as protocol.

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

Junichi presented “Statistical property of dynamic BAN channel” (08-0489-00)

Kamran: What is the number in ( ) in p.24.

Junichi: They are Matlab functions, which should be removed.
John: What is the dominant effect in p.22, multipath or shadowing? Is it related with the amplitude of motion? 

Junichi: It is difficult to separate multipath and shadowing. Most cases can be attributed to shadowing. It may be related with motion degree. 

??: How many position have you tested? Are they enough?

Junichi: The position of receiver is fixed to the abdomen. There are 10 positions of transmitter. More measurements and samples will be done in the future. 
Igor: Did you only measure the strongest path?

Junichi: Yes, most samples are dominated by the energy of strong path. It is rare to have more than two paths. 

David: Did you have chair in the up-down measurement?

Junichi: Yes, we have considered the material of chain. We think the effect is minor. 

Art: Can you extend up-down to lying posture? Up-down is mainly for healthcare. There is no much movement in the bed. Will you consider the outdoor environment?

??: Where is antenna?

Junichi: The antenna was attached at the surface of belly with a distance of 1.5cm. 

Tetsuchi: How about the ground effect?

Junichi: We did not consider it. You can find it in practical. But the effect is reduced by the antenna distance. 

??: Are your measurements repeatable?

Junichi: We have repeated our measurements in different position on the body. You can find some fluctuation. The human sample introduces some fluctuations, too.
Kamran: What about the antenna gain?

Junichi: The antenna gain we used is not so efficient. 

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

Ranjeet presented “Self-organizing MAC issues for BAN” (08-0448-02)

Anuj: Why do we need self-organization system in BAN? What is your next step?

Ranjeet: We may not need the self-organizing protocol. But we want to borrow some ideas. 
Anuj: You need very low power for PHY/MAC. The self-organization may not lead to the low power consumption.

Ranjeet: Agree, self-organization need some power to monitor.

Jinmeng: What is the difference between self-organizing MAC and distributed MAC? How does it map to the MAC?

Ranjeet: The table in p.13 lists systems, not MAC protocols. The MAC should be globally optimized. We should consider the self-organization of network in MAC design.
Bin: Usually we say the MAC protocol are centralized or distributed. We say a system is self-organizing or manual configured. I think they mean the MAC should enable self-organization network.

??: Add QoS in pros of the 1st column. 

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

Seungmoon presented “”Multiple preamble to support single MAC for multi-PHY” (08-0485-01)

??: Why do we need handover in BAN? It is an issue in the application layer.

Seungmoon: BAN need to always connect to the outside world during your walking. Using 128 bits gold code is better than single byte in this case.

??: Did you suggest any process gain in p.8? Why is it 7 dB?

Seungmoon: The 7dB is the considered margin when you design system. In practical, another 7 dB should be considered in implementation.

Omeni: What do you mean “to make a single MAC” in p.18?

Seungmoon: Using multiple preambles makes it easy to synchronize in different PHYs.
Bin: What do you mean in p.15? When you run multiple preambles, the receiver should run at least two correlator. This consumes more power and introduces complexity.

Seungmoon: Only one correlator is needed in a session. For a device, 2 preambles are enough. 

??: Instead of multiple preamble, we can also transmit the preamble in different power levels.

Seungmoon: To keep power low is our first priority.

Seungmoon: Gold code is simple. We think it is enough for BAN applications.

==========================================
Xizhi presented “Case study: preamble-based TDMA protocol for non-invasive WBAN” (08-0458-00)

(the first author cannot show up for some reason)
Jinmeng: The structure shown in p.7 should be allocated by coordinator. How does it interact between devices?
Bin: The figure likes a superframe structure. It is not a definition of frame structure. You have different definitions of preamble comparing with the previous presentation. 
Xizhi: Preamble is first shown in a frame. But currently we are lack of mechanism for slot allocation. We will fulfill it in the future. 
Jinmeng: Without any mechanism, how do preambles contend the channel? To allocate every node a slot has scalability issue.

Xizhi: We just show the channel allocation after channel contention is over.

Omeni: What is duty cycle of node in p.9? What is the y-scale in p.10?
Xizhi: I do not have detail information. There should be some duty cycle. We consider the CBR traffic model. The vertical axis in p.10 is residual energy.
Tetsuchi: P.8 list shadowing parameters of channel mode. Is there any reference?

Xizhi: I will check it.

Didier: The EMG data rate is 1Mbps in p.8. The channel data rate of 1Mbps in p.9. There is some error.

==========================================
Meeting recessed at 6:05 pm.

Wednesday, 16/July 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. 

==========================================
Bin presented “Slot consideration in BAN” (08-0511-01)
(the first author cannot show up for some reason)

Maulin: What is the difference between this proposal and 15.4? In 15.4, the slot duration is changeable, any other difference?
Bin: One of example, a slot can be used to transmit a data packet and ACK packet. More work is needed. 

Hind: Another difference is that data can cross slots
Bin: That is right. We do not want the data to cross slot boundary. It will make difficult to compute the end time of a packet. 

??:Why do you use fixed slot?
Bin: To have a simple MAC protocol. We hear some complaint regarding the complexity of 802.15.4 MAC. 

Maulin: Except simplicity, power consumption is on the top requirement of TG6. Is you proposal helpful for that?
Bin: Power consumption can be saved from many aspects. An efficient superframe is an important direction. We are working on it.

Hind: For streaming, is there enough slots to accommodate?
Bin: The QoS can be achieved through effective slot allocation. BTW, it is more a PHY issue.
Maulin: The number given in slide 10 is too big for low rate
Bin: You are right. We want to show the extreme case and see if there is any new issue we should be careful when we design the new MAC.
??:  What is the duration of a super frame? Delay is nearly 1 second?
Bin: The duration of superframe depends on the data rate of PHY. The 1 second superframe tells us to be careful about the clock in the superframe.
??: How do the devices synchronize each other?
Bin: All devices synchronize with coordinator by listening the beacon. 
==========================================
Junichi presented “”Channel model for wearable and implantable WBANs” (08-0416-02)

Amal: The measurements is anechoic chamber is far less than those in the hospital, why?

Junichi: The exact reason is unknown; there is more difference in the UWB channel. 

??: what is the  in p.17?

Junichi: It is a parameter of Poison distribution. The average value is 4.2 per second. 

Kamran: What is the b and c in p.20?

Junichi: The b is a parameter in linear fitting. The c is the antenna efficiency. 

Art: What is the 100MHz in p.28?

Junichi: ??
John: In p.24, why is there more path loss in free space than in the anechoic chamber?

Junichi: We cannot identify the reason. There may be some reasons like reflection, distortion of transmission pattern.  

==========================================
Dino presented “Summary of NICTA channel measurement results” (08-0492-00)

Marco: Did you try the Weibull distribution?

Dino: Yes, it is not as good as Log-normal and Gamma distributions.
Junichi: What is your motivation of channel model coherent time in p.12?

Dino: We tried to describe the channel stability during movement. We used the equation shown in the paper. It reflects some interesting result. Unfortunately we did not collect enough information. 

David: Why is the path loss in p.10?

Dino: The varying path losses are related with bandwidth and frequency selective fading.

Laurent: P.8 shows the running case. Can we think it is because of refection from arm?
Dino: That could be the reason. The test environment is anechoic chamber.

??: Have you tried it in the open space?

Dio: No, we plan to do it. 

Kamran: In the running case, two sensors on the wrist are close to the receiver at the chest. That may lead more fluctuation.

Dino: We also have test from chest to hip.

Art: Have you try people with different sizes?

Dino: Yes, every test needs 0.5 hours.

==========================================
Marco presented “Experimental test of UWB signaling for BANs” (08-0518-00)

Anuj: Have you considered the interference to the WiMax? WiMax is in 3~5GHz, you are the secondary user.

??: Is the DPSK shown in p.15 impulse UWB?
Marco: Yes.

David: Is the window in p.4 a metal one or a plastic one?

Marco: It is a metal window. 

Laurent: What about the high band of UWB?

Marco: The system was built for 3~5 GHz. I will analyze the high band UWB.

==========================================
Kamran presented “A statistical path loss model for MICS” (0800519-00)

Junichi: I am concerned the definition of path loss. How do you define the antenna gain in the far field? In BAN scenario, it is difficult to consider antenna gain. 
Kamran: we calculated the antenna gain in the reference point of 0 dB. There is a big computation burden in the body environment. Everything including the tissue, orientation, position and posture must be considered. The antenna is difficult to separate from channel. If you want to consider the antenna gain, the tissue must be considered. 
??: What is classification?

Kamram: The surface implant is within 20 mm, while the deep implant is beyond that distance.

Amal: In the case of near surface, is the distance greater than 20 mm free space?

Kamram: Yes.  

==========================================
Nohgyoung presented “Path loss due to human body between antennas” (08-0434-00)

??: How many measurements did you have?

Nohgyoung: 1000 times.

Bin: You put people between transmitter and receiver. There is no this scenario in application matrix.

Laurrent: What is the human body loss in p.8?

Nohgyoung: The block effect when transmitter and receiver cannot see each other. 

==========================================
Art presented “Measurements of body channel at 13.5MHz” (08-0479-00)

??: What is the size of boil?

Art: 2 inches. I will try 0.5 inch next. 

Kamya: What is the distance?

Art: The antenna is close to the body without much air.

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

Kamya presented “”Channel model report” 08-033-03)

There may be some delay. NICT and ETRI will add some new measurements. 

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

David presented “FCC public notice 2360 to 2400 MHz MBANS proposal update” (08-0491-00)

Motion in p.13 of 08-0491

   Moved: David,   seconded: Kohno

The motion was carried unanimously 

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

Ryuji presented “Introduction of medical ICT consortium in Japan and official liaison for IEEE 802.16 TG6” (08-0521-00)

No question was asked

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

Meeting recessed at 5:50 pm.

Thursday, 17/July 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. 

==========================================
Art presented “Timeline update”
There were some updates. Only Samsung was allowed to finish channel model report before 30/Sep. 

There were some discussions when CFP will be closed. After 10 minutes break, a straw poll agree to close CFP on 23/Mar/2009.

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

Daniel presented “802.15.6 Call for Applications - Response Summary” (08-0407-00) 

No question was asked

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

Huanband presented “Regulatory document report” (08-0348-01) 

??: There is some WiMax rule changes in US. 

Dino: There is no available exposed information. 

Huanbang: It not part of this document. It focuses on radio regulation. 

Junichi: ISM band and ISM application are different. We should distinguish them. Although communication can use ISM band, it is not an ISM application. 

Huanbang: The BAN defines both medical communication and non-medical communication.

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

Huanband presented “Prospective directions for TG6 by considering different dimension parameters,” (08-0528-01)

Kamran: In p.8, the UWB for medical application. Should the device be shut down in a plane?

Huanbang: The UWB is less harmful to human body. 

Art: Fellow from Boeing will give presentation in Sep. Maybe UWB is OK in the plane. 

Maulin: Is there any other limitation in UWB?

Huanbang: UWB in Japan can only be used indoor, not outdoor.
David: The WMTS for on-body applications can be outdoor.

Maulin: The WMTS can be used in hospital. But it cannot be in the ambulance. 

Kamran: It seems in p.6 that no band can be used everywhere at anytime.

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

Bin presented “Technical requirement document” (08-037-04)

New comment from Philips was added. There were some discussions in the “bi-directional communication requirements” and “self-forming” etc. Because of the limited time, the review was not finished. It was suggested to exchange any comment through email reflector.

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

Art presented closing report.
TI agreed to sponsor the bridge of bi-weekly call conference. 
==========================================

Meeting adjourned at 5:45 pm.
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