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May 11-14, 2009
Monday, 11/May 2009– Session 1
10:30 Meeting was called to order by chair Art.

Art mentioned that the IEEE patent policy had been shown in the WG meeting and asked whether there was any patent issue that needed to be raised. 
NICTA has some IPs in their proposal (09-0345)

IMEC have some IPs in their proposals (09-0330, 09-0338, 09-0339, 09-0341)

Chunk claimed "Medtronic is reviewing whether it has any intellectual property that would impact the practice of the standard, and if we do we will inform the Working Group in due course."

Ding mailed me that Olympus might have some IP in the proposal (09-0311)

NICT has some IPs in their proposals (09-0313, 09-0320, 09-0346, 09-0354)

Art asked for approval of Vancouver minutes (09-0256-01). No objections to approve the minutes.

Art went through the agenda for TG6 (09-0272-1) No objections to approve the agenda.

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

Art presented “Opening report for the TG6 session in May 2009” (09-0378)

Rick made lottery to decide the proposal order

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

John G.  and Jerome presented “CSEM FM-UWB proposal” (09-0277-01)
Hind: At p.36, when do you switch from CSMA mode to high throughput mode? Do all nodes switch to that mode? 

Jerome: When to switch to another mode is decided by application layer. The sink node should support both modes. CSMA is for transmit control. 

Anuj: At p.21, the link budget use high band, not low band. There is 1dB more loss. The noise figure is mess. The 5dB is OK for a prototype. But product need more margin. 

John G.: We have 2-chip solution. The loss will be lower for 1-chip set. 
Anuj: At p.11, the spectrum may have 5dB loss. Totally you have 11dB loss. However, there are only 5dB link margin at p.21. How do you address it?

John G.: What you see are based assumptions. It is correct if assumptions are true. 

Ranjeet: At p.36, WiseMAC tries to reduce listening. The device needs to listen a long preamble. For low duty cycle case, the preamble will be very long. 

Jerome: You are right. Typical preamble is 200ms. For low duty cycle case, the wakeup duration is adaptive. The long preamble is only used for the first packet. After that it is short. For high throughput mode, you have a synchronized piconet. 

Ranjeet: What is the period for N1 and N2 at p.35?

Jerome: It is the time for a node to switch to a new channel when interference occurs. 

Igor: At p.26, power of RF VCO is 2.5mw. The publication from the same group shows 2.5~10mw. It seems the power consumption changes in the low band.

John G.: Not quite sure. The power shown here is LC VCO.

Ashutosh: How do you guarantee the QoS? What is the switch mechanism at p. 34? What is the ideal MAC?

Jerome: We mainly consider medical application. You can have mode channels and reserve channel for critical application. The mode switch occurs when the communication error leads to long latency. We expect to wakeup the Tx and Rx devices only at necessary moment with no overhead. 

Srinath: At p.22 the preamble is 400us. There is no payload, preamble structure, and PHY overhead. How do you know the size of payload?

John G.: The figure shows a measurement result. You can change it for better. The 400us is PHY overhead. There is 4 bytes payload. 

Junechul: The 250kbps data rate is low. What aspect of your proposal links to the data rate?

John G.: We do not claim it for high data rate. It loses robustness in high rate. This rate is enough.

John F.: The TRD does not require a PHY to cover all data rate. 

David: At p.38, how does WiseMAC coexist with 10 BAN in narrow band?

Jerome: You can do it by switching and sharing channels.

Sana: Do you consider in-body communication in MICS band? At p.34, what is your packet size and data rate? The tradition WiseMAC has lower power than this. 

Jerome: No, we target wearable applications. The payload is 10~20 bytes. The figure is based on FM-UWB. 

Kiran: At p.35, DAA should be used for lower band. 

Marco: How do you coexist 10 BANs?

Jerome: We can have more channels.

Anuj: I’d like to see preamble structure and packet structure. 

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

Meeting recessed at 12:25 am.

Monday, 11/May 2009 – Session 2
13:30 Meeting was called to order by Art.

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

Oliver presented “IMEC UWB PHY proposal” (09-0330-01) and “IMEC UWB MAC proposal for IEEE 802.15.6” (09-0338)
?: (MAC) At p.13, the power consumption is for what preamble? You show the same preamble as 15.4a at p.29.
Oliver: There are 16 symbols in the preamble. 

Sridhar: (PHY) At p.19, is the short burst length for high data rate? At p.21, please give more detail on FFT size, clock etc. How can you coexist 10 BAN?

Oliver: String is a group of concatenated burst.  We keep the same string length in the high data rate. The clock of FFT is 100MHz. The FFT only power on during preamble. It does not work during the burst period. Not much power consumption. The UWB PHY can have different spread code to support more BANs. 

Junechul: (PHY) Why the power consumptions in basic mode and that in enhanced mode are so much difference? Do you consider the duty cycling of Tx and Rx? You may work better to use nature of duty cycling.

Oliver: We did not consider duty cycling. We will provide an update proposal to consider it. 

Junechul: IC makers (TI) don’t like complex architecture. The 15.4a like is OK. I’d like to see you improve the basic mode. The link budget at p.15 has no detail link SNR. 

Oliver: High data rate has short duration. as a result it may reduce power. Power efficiency at receivers is not easy. There are there issues in the basic mode: power, link budget and ISI. We show the link budget in another way to consider fading effect. See p.17. 

Huanbang: (PHY) Can you support coherent and non-coherent receiver at p.8?

Oliver: We did not modify 15.4a. The transmitter bear phase information. The receiver is not required to recover it. Both are support.

Huanbang: At p.12 and p.24, the enhanced mode doubles the data rate of basic mode. In 15.4a, using one mode, the coherent receiver doubles the data rate of non-coherent receiver. The data rate can be >10Mbps. The budget table only show 1~2 meters for 10Mbps. 

Oliver: the proposal meets TRD. You can go to low rate for long distance.

Ashutosh: (MAC) how many slots in the superframe? At p.18, using different transmit probability, it is only 1ms difference. You can do it by a short superframe. At p.19, the packet success rate should be >99%.

Oliver: It is in the supporting document. I will check it. Using SDC it needs more short superframe to meet power requirement. We simulated both methods. This one is better. The figure in p.19 has no re-transmission. 

Laurent: (PHY) At p.13, is long preamble necessary? What is the motivation for basic mode?

Oliver: The key is to make sure the receiver can catch preamble when wakeup. The basic mode is to have a common figure to compare power etc with others. 

Okundu: What is the peak power for the enhanced mode, including FFT? The peak power is important since it is related with battery size. 

Oliver: The average power is 16mW. The power of FFT depends on speed, from few mW to 50mW. FFT is running at payload part. FFT is short. 

Hind: (MAC) At p.16, is HCA used for traffic data? Can we use it to reserve slot? At p.28, what is the criteria for switching? Do we need to monitor delay?

Oliver: Yes. Yes. We do not provide the switching mechanism. It can be link quality or BER. It is open. 

Bin: Give different Tx probability may have come security concern. This allows bad guy to block some users. 

Laurent: the Tx power is lower than Rx power. This is useful for star BAN. 

Oliver: Star topology is mentioned in application document. Keep in mind that it can support versatile applications. 

Jingmeng: The slot duration is used for slotted ALOHA. It should consider maximal packet size. Why 0.2ms? Why Tx probability should be related with traffic? The judge can be node by node. 
Oliver: The slot duration should be optimized based the review of PHY. We will consider how to define Tx probability. 

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

Guido presented “IMEC narrowband PHY proposal” (09-0339-01) and “IMEC narrowband NAC proposal” (09-0341)

Anuj: (PHY) at p.24, what is modulation index? It will be much challenge on considering path loss and fading. 

Guido: We will simulate them. 

Srinath: What is the duty cycling gain? What is the preamble structure? Is it for lowest data rate?

Guido: Band width changes with data rate. PN length can also change. It is like UWB. I will ask colleague for detail. 

Sana: (MAC) At p.5, do you use wakeup radio for priority traffic? Usually emergency is sent by device in uplink. How MICS channel is decided?
Guido: It is a misunderstanding. The wakeup radio is not limited to MICS band.

Didio: (PHY) At p.25, how can you have 1mW total power for 0dBm Tx power? At p.27, the antenna gain should be <0dB for on-body channel.

Guido: the 1mW is for Rx. The Tx power depends on the power amplifier. The <0dB antenna gain is considered in the path loss. 

Ranjeet: (MAC) at p.31, why do you say “not only MAC frame..”

Laurent: (PHY) Why is it 1MHz bandwidth at 2.36GHz? It should align with 4MHz. You may need more for high rate.

Guido: the 1MHz is an compromise between low rate and high rate. 

Hind: (MAC) What is the usage of link info at p.52?

Guido: The link info is in the wakeup packet. We can use it for wider range. 

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

Meeting recessed at 5:30 pm.

Monday, 11/May 2009 – Session 3
19:30 Meeting was called to order by Art.

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

Kiran presented “ETRI & Samsung PHY proposal to 802.15.6” (09-0322-01) 
Anuj: At p.8, what happened if one pulse error? It sounds like sequence estimation. It is high power consumption and complexity. At p.35, there is no success packet when -10dB case.
Kiran: The receiver will search for the closest pattern once error occurs. We just show the performace in a range of SNRs. 

Anuj: The preamble detects ability consider only the noise. At p.23, the spectrum shape should be <-41.3dB. The noise figure at p.27 should be 10dB, not 6dB. 

Oliver: What is the burst duration? Why not longer burst? The preamble structure at p.32 sounds like 15.4a. 

Kiran: The burst is 16ns for all data rate. We concentrate on energy detection. The parameters are optimized for it. 

Junechul: The symbol structure shown in p.8 likes 15.4a. The chaotic waveform need more power to generate.  You use more components. Is the preamble structure shown in p.32 transmitted 1 time? In 15.4a, it is repeated several times to beat noise.

Kiran: We have no TH and the burst is fixed to 16ns. It takes 2mW to generate chaotic waveform. We only Tx the preamble 1 time. 

?: What is the 4ns toleration? Is it tolerance on pulse shape? Have you built any chip?

Kiran: The energy detector sample for 4ns. The results are simulation

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

Seuong-hoon presented “Distributed TDMA scheduling for SOP” (09-0321) 

Jinmeng: At p.13, there are some cases that two coordinators cannot talk each other. There is a probability that control messages have collided Different coordinators’ clocks are asynchronous. To synchronize them is not an easy work. Also location of coordinators is needed. 
Art: I have not heard any questions.

Jinmeng: I am not quite sure the proposal is complete. I try to give some comments to help me understand the proposal. 

Ranjeet: We wish to cooperate with other partners to finish it.

Oliver: Do you consider the UWB system? At p.8, in UWB PHY, the pulses are nature duty cycling. It may not need too much strict timing to protect it.

Seuong-hoon: The proposed mechanism is independent of PHY. We targeted to the high data rate applications. 

David: What parameters are needed to synchronize piconets? How to get the schedule table? What happen when BAN spread? How often to refresh it? Have you implemented it?

Ranjeet: There is a table at p15. The information in the table is derived from beacon. The update of timing information is needed. We provide a method. The system management can do it. This is simulation result. 

Anuj: How does it comply with FCC rules? FCC does not like synchronized network since you use all the resource. There is no free resource for others. You prevent future users. 

Kamran: In 15.3 MAC, there is the idea of child piconet and neighbour piconet. You can refer them.

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

Meeting recessed at 9:00 pm.

Tuesday, 12/May 2009 – Session 4
8:00 Meeting was called to order by Art.

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

Ranjeet presented “Samsung MAC proposal – part 1: a power efficient MAC for BAN” (09-0315-01)
Kohno: How do you define the priority in p.6? Does it depend on traffic? How do you consider the reliability?

Ranjeet: Not only by data rate, it also relates with latency. The reliability is solved by MAC. Multimedia traffic have high peak rate. 

Okundu: At p.13 how many times of POLL command if it fails? How many slots in a frame did you simulate in p. 16? What is Si?
Ranjeet: The re-transmit of POLL is like the error case. Device wakeup and go to the next Fc. Fc is determined like in p.17. Number of slots in a frame is based on the data rate. 

Okundu: Fixed frame structure is not flexible for duty cycle. Device has to listen to the POLL command. With the frame structure shown in p.29, how do you add and remove device?

Ranjeet: I don’t agree to that. Device is given a slot or Tx in CP. For on-body PHY, every device must listen to POLL management message. Device joins a piconet through CP.
Chunck: At p.44, the last bullet may not allowed by ETSI. 

Ranjeet: I will go back and check it.

Jinmeng: At p.20, how can re-transmit occur when both POLL and data fail?

Ranjeet: Data is expected after POLL. Coordinator will re-transmit POLL if no data occur. 
==========================================

Sridhar ad Ranjeet presented “Samsung MAC proposal – part 2: co-existence, network management, security” (-09-0314-01)

Huanbang: At p.28, what burden on the representative node? Do you assume all nodes are not equal?
Rnjeet: Representative node conduct association for application. The coordinator need to distinguish individual association and group association.

Srinath: How many messages are needed for time information sharing? Some FCC rules may not allow it.

Bin: POLL increase management overhead. The EOP likes beacon in the superframe. Synchronization among piconets needs power to maintain. 
Sana: Who sense the channel in MICS band? When do you do the channel selection? At p.36, how does it work for endoscope? You have to POLL it frequently. The implant traffic should be low duty cycle. 

Ranjeet: IN MICS band, the coordinator conducts channel sensing. The channel selection is before POLL. The FC is determined by the highest data rate. 

Rene: I need more detail on the security mechanism. The 15.4e and 4f groups are also talking about it. We can share some idea. 

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

Jahngsum presented “Samsung EFC PHY&MAC proposal” (09-0318-02) 

?: What are your major applications?

Jahngsum: I presented them one year ago. It covers a wide range, including cell phone, PDA, picture share. Nokia has near field communication (NFC) product. It can also be used for healthcare. 

David: What is the limitation of NFC under FCC part 15 regulation? How does it interfere with medical devices? What kind of electrode do you use?
Jahngsum: We are cooperating with other members to measure the emission. The interference issue is also co-working with some university. We have tested some interference. We want to make sure it before publication. The electrodes are not direct contact with skin. 

Bin: Your proposal is quite different from others from Samsung.

Jahngsum: We want it just handle the EFC PHY. 

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

Ismail presented “Tensorcom;s PHY proposal” (09-0343)
Huanbang: At p. 10, do you intend to have multiple Tx and Rx architecture?
Ismail: Someone believes non-coherent receiver is simple. Someone think coherent receiver is better performance than its non-coherent count partner. 

Shinseki: Why do you consider spread to be mandatory? The MedRadio etc have limited bandwidth.

Ismail: Spreading can give some gain without complex receiver. Over sample can do the same thing. But sample time is critical for ISI. Sample one chip or over sample, I am open for this. 
Srinath: At p.8, the link budget is for what kind of receiver? Is there any channel equalization? At p.6, any more crystal-less information?

Ismail: We assume coherent receiver. The digital part consumes 5% of total power. Tx power can be saved at high data rate. Crystal-less does not work for all bands. In crystal-less device, more clock offset should be allowed. The 100ppm clock accuracy needs large bandwidth. Also you may lose some signal strength due to channel drift. All there leads to long preamble.
? At p.8, the path loss of 40 dB is for free space. It should be 60 dB for BAN channel in 1m distance.

Ismail: OK, you still have enough budget. 

David: At p.8, you assume 2 MHz bandwidth. But there is no 2MHz in some frequency band shown in p.3.

Ismail: There may be some mistake. I tried to show the same modulation for all frequency band. 

Michel: Why do you consider 486Mbps data rate?

Ismail: Signals in TG6 have better propagation. It is better to save power for high data rate. You may need equalizer to achieve it. 
Anuj: We need information on the gate count, power for coherent receiver etc.

Ismail: The digital part needs 9000 gates and 5mW. (RS(16,30) need <0.1mW. Radio is main part of power, up to 95%. We do not need to work hard on optimizing the power of digital part. The implementation loss is 1.5dB. 

Anuj: What is the relationship between 4MHz and crystal-less? What is your target? Want to see more concrete computation.

Ismail: Crystal determines center frequency of filter. The bandwidth should be bigger to allow more signal power. The number is open for discussion. I am glad to change it per comment. 

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

Meeting recessed at 11:50 am.

Tuesday, 10/May 2009 – Session 5
13:30 Meeting was called to order by Art.

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

Anuj presented “MedWin physical layer proposal” (09-0328-01)
David presented “MedWin MAC and security proposal- part 1 or 2” (09-0326)

Omeni presented “MedWin MAC and security proposal- part 2 or 2” (09-0325-01) 

Srinath presented “MedWin- knowhow” 
(I am not quite who answered the questions)
Rangeet: Why is there no high data rate >1Mbps? Why are there RAP1 and RAP2?

Anuj: Most medical application require <1Mbps. Some multi-leads ECG can be 1Mbps. Thw wireless endoscope is not covered. You got two chances in random access. No need to wait a whole beacon period. 

Oliver: (PHY) At p.24, how did you compute the fading margin? How to guarantee 99%? 

Anuj: We got the data for 1000 times and sorted it. There are several ways to increase reliability. You can switch to a new channel. 

Dino: The dynamic channel experiment indicates that BAN channel is not frequency selective. 

Anuj: For front-back communication, you can have two base stations.

Oliver: (MAC) At p.32, the power consumption calculation? DO you consider network management?

David: The power consumption is implementation dependent, like Bluetooth. This is analysis result, not chip test. We did not consider all operations in analysis. We assumed continuous streaming. 

Chunck: (MAC) At p.28, how does beacon operate in MICS band?

David: Beacon is designed for high data rate and energy efficiency. Beacon is not broadcasted continuously. Coordinator will monitor the MICS channel.

Gang: (MAC) At p.26, why is it different interval in the lower panel? Two beacons may be very close.

David: The lower panel shows TH of beacon. Interval between beacons can be controlled. 

Sridhar: (PHY) At p.9, there are too many bands to select. Can a simple device support them?

Anuj: WIFi can understand lower layer very well. Zigbee also support multiple channels. 

Ashutoch: (MAC) How to transmit slot information to device? How to do re-transmission? Want to see more detail.

David: During the connection establish period, device will tell coordinator the expected QoS and bandwidth. The allocation slot can be >1 slots.

Guid: (PHY) Can 3mA be supported by paper battery? 

Okundu: Paper battery can stand 3mA and it lasts about 10 hours, Not all application are good for paper battery. 

Al: (PHY) Please consider the 2.4GHz coexistence issue seriously.
Anuj: The 802.11n users do not care much about the coexistence. People just use it. Solution may change users’ idea. But it is an issue in the hospital. 

Kiran: Do you think 2.4GHz is enough for medical application?

?: You may use it for non-life critical applications.

Jerome: (MAC) At p.9, what happen is bad channel occur in the schedule period?
David: You can do TH to jump out the bad channel. Or you can go to POLL period.

Sunil: (PHY) How do you handle the interference at p.9?

Anuj: The medical bands are licensed band.

?: (PHY) Why is there no MICS band in p.25?

Anuj: There is no fading in MICS band.

Didier: (PHY) At p.27, 2 dB adjacent channel rejection is too small. You cannot get 10 coexist BANs.

Anuj: The 2dB is a tradeoff. Standard should specify a minimum number. You can do it better. 

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

Junechul presented “Texas Instruments impulse radio UWB physical layer proposal” (09-0335-02)

Marco: The channel model is not TG6’s. It is unfair to others. 
Junechul: Kamya said you can select whatever you want. 

John F.: You assumed idea channel and synchronization. I want to see result with TG6’s channel model with synchronization procedure. 

Anuj: I don’t believe TG6’s model is realistic. The latency is too long up to >100ns. 

John F.: Why the PER is over 95% channels in p.26? At p.22 link margin analysis, 3dB link loss is too optimistic. 

Anuj: The 95% channel is in the criteria document. IR-UWB and narrowband are different. 3dB is reasonable for UWB system. The link margin is defined over AWGN channel. 

Igor: What is your gain comparing with 15.4a? How to use your TH sequence? What about the interference case? 

Junechul: We show some benefits in the backup slides in p.37. I will bring simulation result next time.

Laurent: I share the same channel model comment. At p.20, why do you change PRF for high data rate?

Junechul: We want to put more pulses to increase peak power.

Oliver: To reduce the guard time is good. Does it work well in the coexistence case? What is the performance of coherent receiver given the same parameters shown in p.20?

Junechul: You can have many performance gains by reducing guard time. For coherent receiver, you can have more link budget. 

Ismail: At p.18, the 3 BCH coding is for which mode?

==========================================
Meeting recessed at 6:15 pm.

Tuesday, 12/May 2009 – Session 6
19:30 Meeting was called to order by Art.

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

Younghwan presented “Block based PHY and packet transmission for low data rate in-body WBAN” (0317-03)
Shinseki: At p.7, the figure shows no ISI for GFS. As you know, GFSK is rich in ISI. At p.12, it is impossible have 500kbps in for 300kHz bandwidth. The data rate is wrong. 
Younghwan: The first author will be here next time/ 

Art: What is the legend in p.18? I cannot see it.

Younghwan: It is packet size.

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

Didier presented “Ultra-low power medical BAN PHY proposal” (0352-01)
Anuj: What is your adjacent channel rejection? At p.8, there may be interference between 200kHz network and 500kHz network. How do you handle it? At p.7, figures are from some other environments. It should not be so clean.
Didier: The adjacent channel rejection is 11dB. We don’t overlap the network with different bandwidth in the same channel. The figures are for outdoor usage. 

Alan: At p.16, the 0dB noise figure is in the ideal case. The same issue in p.17.

Didier: 0dB is reasonable. It is based on a real system.

John F.: What is the expected error source in BAN usage, noise or fading?

Didier: Not long pure noise, there are some deep fading. RS coding is a tradeoff.

Srinath: Have you consider the latency of RS code. Without turnaround time, it is hard to estimate it. 

Didier: The latency depends on your clock. 

Laurent: The TRD requires high data rate. How are you going to do that?

Didier: We don’t intend to cover the full range of data rate. We focus on ultra-low power. 

Guido: At p.21, antenna size is small for sub-GHz band. RS cannot do 3-symbol correction and 6-symbol detection at the same time. It can do either, but not both. 

Didier: For on-body antenna, loop antenna is better than dipole antenna.

Oliver: Does the power consumption include everything at different frequency bands?

Didier: The power consumption is for all chip. There is not much difference in different channels. 

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

Meeting recessed at 9:00 pm.

Wednesday, 13/May 2009 – Session 7
8:00 Meeting was called to order by Art.

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

Igor presented “NICT PHY solution: part 1 chirp pulse based IR-UWB physical layer” (09-0354-01)
Marco presented “NICT’s wideband PHY proposal part 2: IR-UWB” (09-0320)
Kenichi presented “NICT’s narrow band PHY proposal for WBAN” (09-0313-02)

John G.: (0354) At p.8, please explain the statement in last two bullets
Igor: Explain phase coherence and others. 
John G.: At p.44, generally, for PSK coherent receiver, 30% slop error and 100 MHz frequency error will destroy the chirp system, why it is different here? What is phase requirement for VCO?

Igor: Send detail file next time. 
Junechul: (0354)Two UWB PHYs confuse us. How to merge NICT’s two UWB proposals? 
Kohno: We show different proposals to initiate discussion. They target different applications. Medical applications want superb performance and reliability. Non-medical applications want cheap devices. We are open for merge. 
Junechul: At p.25, how do you support high data rate in multipath channel (CM3 or CM4)? ISI is not a problem for chirp. Why 1 bit ADC is enough?

Igor: Since the ISI is small, there is not much performance loss at other data rate. The interval between two chirps is half of data rate. I will provide them in the future. 

John F.: (0354) Interference mitigation between multi-UWB PHYs. At p.30, power consumption estimation is too optimistic. Narrowband systems use the same technology. You claim 7mW power, while the other claim 17mW. What is the difference?
Igor: I focused on the interference from others to my systems. P. 27 shows MAI among systems. Interference is random. Processing gain is generalized to overcome. Chirp system has a different structure from others. Most of processing is analog. That benefit power consumption. 
Olivier: (0354) At p.28, to support your high data rate you need perfect linearity of RF. In Matlab it is OK. It is different in silicon. What is the impact of QPSK on power consumption>
Igor: You have different power at transmitter. You can switch among them.
Olivier: (0320) At. p.8, power consumption description is not correct. At p.34, path loss at 3m in link budget tale should consider over channel model. The 8ns pulse can not support 500MHz
Marco: The path loss can be over free space per comparison criteria. You can have 500MHz bandwidth with 8ns pulse. 
Charles: At p.30, what technology is assumed to calculate power consumption? The peak power needs battery support. 
Marco: We assumed 0.13us CMOS technology. Most UWB proposals have the same issue. Peak power is much higher than the average one.

Neal: (0313) How do you coexist with legacy devices in practical environment. At p.5, why do you need FH in WMTS (regulation ask for frequency coordination),FH makes things worse. 

Kenichi: Japan regulation requires different bandwidth. Channel scan is needed before the BAN is created. How and when to switch a BAN to another channel depends on application layer.

Okundu: (0320) At p.38, the power consumption is on which communication range? why is lower power for high data rate?

Marco: Will correct it in the future. 

Anuj: (0320) At p.7, FH leads high collision probability. At p.6, the overlap of channels cause serious interference issue, how do you handle? It can not solve co-channel interference.
Marco: We will discuss spectrum scanning
Anuj: (0313) How do you support data rate beyond 1Mbps in medical and without the large BW? Medical applications may require high coded and uncoded data rate.
?: (0354) At p.27, the interference analysis is for data part. you did not address the synchronization issue. 
Igor: We have not done it yet.
Srinath: (0313) At p.5, which ISM band you are assuming for the 2Mbps?
Kenichi: 2.4GHz and 900MHz.

Claran: (0320) At p.30, is this for non coherent receiver?
Marco: Yes. 
Junechul: At p.15, what is you chip rate? 8.33ns is not multiple times of chip rate. Only part of pulse is transmitted. You can’t use partial burst. How can you support 10Mbps? Per my calculation, it is 5Mbps.
Marco: I have to transmit part of the pulse. There are 6 burst per symbol. I did not consider guard time. 
==========================================

Meeting recessed at 10:00 am.

Wednesday, 13/May 2009 – Session 8
13:30 Meeting was called to order by Art.

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

Bin presented “NICT’s MAC proposal for TG6” (09-0346-01)
David: At p.32, if I have two emergency events, what can I do?
Bin: two events will contend each other. We provide two windows in the priority slot. And the emergency event is low probability.

David: At p.61, you ask additional mechanism to support cooperative BANs
Bin: We do not define the method to enable cooperative BAN. Assuming you have the method to do it, our superframe concept can support it. 
Okundu: At p.30, how do you deal down link emergency? That is low duty cycle. At p.34, what is the priority slot? Why do we need 2 or 3 slots? At p.53, why B-E mode?
Bin: The coordinator must broadcast the down link emergency and hope the targeting device listens to the beacon. Priority slot is designed to allow guaranteed response to medical event. 2 or 3 slots can reduce collision probability. B-E mode can reduce the power for beacon listening. 
John R.: At p.13, why do you use slotted ALOHA? Are CAP and CFP at p. 11 are dynamic or changeable? Do you consider the power consumption for coordinator?
Bin: Not all the interesting PHYs considered by TG6 support CSMA, like IR-UWB and MICS. Yes, CAP and CFP are dynamic. We think coordinator has more power resource than devices.
Ranjeet: At p.31, what is CAP used for? Every event uses CAP to reserve CFP? At p.36, do you need always transmit BUZZ signal?
Bin: CAP is mainly used for channel contention. Only fresh event reserves channel through CAP. The second traffic from the same traffic source can directly use CFP. BUZZ signal need cooperation from coordinator in some PHYs. 
==========================================

Kohno presented “YNU PHY and MAC design for WBAN IEEE p802.15.6” (09-0353-01)
Junechul: At p.8, how often do you hop in the modulation? How do you modulate data? How do you handle ISI?

Ryuji: The hoping is slow hopping at symbol level. The modulation uses up/down chirp, 1 is up-down and 0 is down-up. 

==========================================
Tetsushi presented “Meiji University UWB PHY proposal for body area network” (09-0355-01)
Junechul: At p.9, is the pulse interval variable? What is the maximal data rate? How do you modulate 0 and 1? Have you run over CM3 and CM4? The guard time should pretty long. At p.15, what means CM3 excess path loss?
Tetsuhi: The pulse interval is fixed. Maximal data rate is 10Mbps. Data 1 and 0 is modulated by PPM. The signal structure should be changed at 10Mbps. 
==========================================
Hind presented “Partial PHY/MAC proposal for IEEE 802.15.6” (09-0287-01)
Laurent: At p.22, have you computed the shadowing dB? How much is the switch gain?
Hind: We are working on it.

Guido: At p.11, is the wakeup signal on the separated channel from the main channel?

Hind: It is the others’. I will forward the question.

Ranjeet: comment on the frame format, capacity of coordinator etc.
Hind: They were designed based on 15.4.

Anuj: Which ISM band do you prefer at p. 15? At p.20, you switch antenna for space diversity. The 802.11b supports it with a lot of overhead. Why not us preamble to train you receiver?

Hind: Either way serves the same purpose. 

Ashudail: At p.45, Delay ACK should be Block ACK.
Hind: We defined different terminology. 

David: P.15 shows bandwidth of 1.28MHz? Does it fit regulation? The same question as before, how different bandwidths coexist with legacy devices? At p.13, how does the concept of wakeup radio fit for BAN?

Jerome: What is instability? You need some feedback for stability management.

Hind: You can use antenna switch for feedback. 

Srinath: What is the antenna size and space for switch?
Ryuji: At p.57, how does coordinator know device’s state? What is you emergency definition in p.27?

==========================================
Dino presented “NICTA proposal” (09-0345)
?: At p.21, coordinator A and B in the figure seem align each other. How can they do it? How does a device join a BAN without knowing a code?
Dion: There is no operation between A and. They just happen to use the same code. There are many ways to decode a CDMA spread. 

Chunk: At p.17, MICS does not need beacon per FCC rule. At p.25, what is the time for a node to join a BAN?

Dino: MICS PHY can do it in another way. The time to join a net is determined by many parameters, beacon, duty cycle, traffic etc.

Anuj: Can CDMA improve the efficiency? There are many ways to do it. You can make beacon longer. Another way is low rate beacon.

Dino: CDMA can give you multiple access ability.

Kamran: At p.11, it needs about 20 dB link margin per the figure. 
Dina: It is the case of walking. That is why we need CDMA gain. 

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

Meeting recessed at 5:45 pm.
Thursday, 14/May 2009 – Session 9
8:00 Meeting was called to order by Art.

==========================================
Taeyoung presented “ETRI HBC PHY proposal for BAN” (09-0348-01)
Youngmi presented “MAC for IEEE 802.15.6” (09-0347-01)

Laurent: At p.10, is blue line the noise power? What is the density? What is the resolution of the measurement band? Why is there large size of memory in the chip?
Taeyoung: Yes, we want to show the noise level is higher at low frequency band. Large size of memory is to buffer data at high rate up to 10Mbps. 

David: Does it comply with regulation? In document 0295, you showed some emission. It doesn’t comply with FCC part 15 rules. How do you confirm it can be used foe medical application and there is no interference?

Taeyoung: The measurement is still going on. We believe the emission power is low. The emission seems high because we use high Tx power for measurement. In real system, the Tx power is much lower. We will continue to work on it.

Jinmeng: Do you want to support star topology and multihop. You will need full address. 

Taeyoung: Currently we only support 1 hop. It will be changed later. 

Bin: Can the HBC PHY do channel sening?

Taeyoung: No it cannot.

Kamran: Do all data need to go through coordinator? 

Okundu: You do not have FEC in p.7. When you low Tx power and get worse SNR, you may need it. 

Taeyoung: No, we do not have fading and ISI.

Art: If you have 3 touches, Can you connect them? When can you finish your proposal since you said it was partial?

Taeyoung: Yes, you can connect them. It will be finished soon. 

==========================================
Jean and Laurent presented “France telecom/CEA/Thales final proposal” (09-0324-02)
John F.: What antenna is used for measurement?

J&L: A specific designed antenna in the reference. The size is about 3~4 cm. 

Michale: At p.13, what do you mean “redundancy”?

J&L: BPSK is good for coherent and non-coherent receiver. The second bit can be replaced by channel coding.

Marco: What pulse do you use?

J&L: Same as 15.4a. 

Oliver: Link budget shown in p.16 has 5dB margin. The fading shown in p.13 is 4dB. Only 1dB is remained. At p.38, how do make sure transmitter and receiver can be synchronized short preamble. You may loss power efficiency. 

J&L: P.16 includes implementation loss. Total you can have 3dB margin. P.39 show the packet delivery probability of 3 beacon-free modes

Jerome: How do you address beacon collision? At p.38, node and coordinator may asynchronous. How to listen the preamble?

J&L: Don’t know how to answer the question. 

Srinath: At p.27, there are some contradictions in power figure and data rate. The low band UWB needs DAA. Do you suggest 4.5GHz? What kind of receiver in p.16? The 6dB noise floor is optimistic. It should be 10dB. Got the high band, another 10 dB loss. This almost doubles the margin. What about the latency of RS code?

J&L: We propose UWB in both bands. We consider differential coherent receiver. RS code delay is about 50 bytes duration. It is good for large packet, not for short packet. At p.25, why the PERs were computed at 20 bytes and 256 bytes payload?

Ranjeet: At p.31, it shows a mesh network. Two children can talk each other. Who will provide the clock information and beacon? All devices shall listen to the beacon. The payload is considered per TRD.

J&L: We considered 2 hops at maximal.

Marco: How do you coexist with 10 BANs?

J&L: You can go to band plan and high data rate.

Junechul: AT p.14, why do you use DBPSK over PPM? There is no gain. You proposed isolated pulse, while other proposals consider burst. There is a start time for each burst. The burst is better. At p.15, how do you support 32Mbps which is high than 15.4a?

J&L: There is compromise to select DBPSK over PPM. Not quite convince that burst is better. The preamble is different from payload, it is isolated pulse. An optional feature of 15.4a provide high data rate.

Jinmeng: At p.38, in some case, there is collision when device transmit long preamble. How do you re-transmit the beacon? At p.37, you do not have wakeup, how to schedule time slot?

J&L: There is a backoff mechanism between relay nodes. There is no two devices use the same slot. 

Huanbang: At p.13, what is the guard time between pulses? At p.16, is there any reason for a different bandwidth? You may have some inter pulse interference. 

J&L: The guard time is 14ns per PRR. 

==========================================
Gang presented “Olympus MAC proposal” (09-0311-01)
Jinmeng: To support tree topology will increase complexity. It is like WiMedia MAC. 
Gang: Beacon only replayed to the next hop. There is no re-transmit of beacon. 

Alush: The superframe duration in p.50 is too long.

Okundu: Echo Jinmeng’s comment. At p.16, you need all coordinators to listen to the beacon. It is a big burden. This impacts the network performance. You need to know the tradeoff. Becareful the diffeence between WiMedia and TG6.

Gang: In case of a large network, we need to consider a tree network. The neighbour must listen the beacon. It is the tradeoff. WiMedia MAC is more complex. 

David: What mobility model do you consider? You do not want to do it frequently.

Gang: We have not considered the mobility issue. 

Jerome: What happen when beacon is lost? What are your channel considerations?

Gang: It is a real issue and it is important. We assumed the BAN conduct channel scan to fina a clean channel.

Hoon: How do you solve the BP overlap issue? Have you decided the priority of BAN?

Gang: we think it is a rare case. You can do re-merging if it occurs. We have not considered the priority yet.

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

Meeting recessed at 12:00 am.
Thursday, 14/May 2009 – Session 10
13:30 Meeting was called to order by Art.

==========================================
Myung presented “Versatile MAC for body area network” (09-0336-02)

Ranjeet: At p.27, how do you the required <200ms delay? The maximal one is over 1s. To reserve DTS, you need to reserve first and transmit with latency less than 1s. The long superframe leads long delay. At p.8, does device sleep in the inactive period? Why batch ACK?

Myung: DTS is allocated only one time. Once done, you don’t need much CAP. All beacon method has the same problem. Device is only active during active slot. Batch ACK is optional. In the case of bad channel, IM-ACK is used. 

Ashutosh:Is one ETS enough?

Myung: There are several ETS in the superframe.

Jinmeng: TDMA is not necessary to listen to the beacon. You can synchronize to the packet slot.

Myung: Beacon listening is once in a while. 

Bin: Hope we can consider other than CSMA in CAP. There are some PHYs in TG6 not support it.

==========================================
Andy presented “802.15.6-review of exempt spectrum that may be of interest for medical use” (09-0435-01)
David: <2.4GH has been studied. What is the procedure? Shall it be adopted by EU countries?

Andy: The total procedure may take years. The adoption is not mandatory.

Alan: What is the relationship between UK and EU?

Andy: UK can take EU regulation and make it more stringent. 

Anuj: The 402~405MHz is only for implant communication. Will it be open?

Andy: It is in studying.

Huanbang: UWB low band will be over at 2010, any further information?

Andy: You can continue to use with DAA plus LDC. You cannot make new product without DAA.

==========================================
Meeting adjourned at 5:00 pm.
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