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Hyatt Regency Vancouver 
March 10-14, 2009
Tuesday, 10/March 2009– Session 1
8:00 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. 
Art asked for approval of Los Angeles minutes (09-092-03). No objections to approve the minutes.

Art went through the agenda for TG6 (09-0100) No objections to approve the agenda.

(The agenda was updated 3 times during the meeting period)
John: Is there any down selection procedure?

Art: TG6 prefers merging. We will have baseline draft. Proposals are not in an Olympic Game.

John: The criteria document has not been quantified. 

?: The secretary should minute it: 

Art: The secretary will minute everything.

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

Art presented “IEEE 802.15.6 opening report in March 2009” (09-0149-02) 

Art: P3 show the first EEG measurement 50 years ago. 

Art: TG6 encourage the merged, revised and combined proposals in the May meeting. After the May meeting, TG6 will start to combine proposals. There may be multi-PHYs and multi-MACs. The 2nd revision is necessary. All proposals need to be refined. 

Ryuji: NICT prepare two MAC proposals and 3 PHY proposals for this meeting. NICT is open to merge and want to cooperate with others. All proposals have different emphasizes. The time to market of TG6 product is first. 
==========================================

Bin presented “NICT’s MAC proposal: part 1 BAN superframe” (09-0162)
Ryuji: At p.7, are you going to use CAP for non-medical traffic and CFP for medical traffic?

Bin: You can do it at application layer. But the protocol is not designed to work in that manner. 

(Sorry, I forget all the other questions)

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

Changle presented “NICT’s MAC proposal: part 2 BAN group superframe” (09-0161)

Hind: How to guarantee the GTS if it is in CAP? 

Changle: All GTS are in the CFP of the superframe and group superframe. 

? (comment) : Cooperation mechanism is needed if the protocol is going to work in 2.4GHz band. 

Al: What is the number of some system parameters, such as number of frames, frame size and safe time? 

Changle: All of them are configurable. You can select suitable parameters per your application. Some examples can be found in simulation. 
Gang: Why is it higher data rate in p.13? The MAC is for star topology, what about the others? Do you define the communication between coordinator?

Changle: The higher data refers to the average data given a period of time. The peak data rate depends on PHY layer. Multiple data rate can be achieved through slot allocation. This protocol can support multi-hop through tree structure. Communication between coordinator is TBD.

John: At p.19, is the power consumption for radio part or the whole system? How does it impact the system evaluation?

Changle: It is only for radio part. We borrowed some data from Zigbee devices to help us to understand the protocol. We considered Joule per payload bit. 

?: At p.12, how to maintain the BAN superframe for idle devices? Does it need to listen to the beacon?

Bin: The device must listen to the beacon at least one time to join the picoent. After that, it has more or less information about the clock of piconet. It is not necessary for device to listen to every beacon. 

David: At p.22, what is your simulation structure?

Changle: We described the initial channel contend procedure. The packet delay includes link request and traffic delay. Once the link has been established, there is no need to request again. 

Kyungsup: There are two modes in the protocol. How to conduct communication for beacon device and non-beacon device?

Changle: The group superframe concept of more slots for different data rates and inaction superframe for different duty cycles. The group size is configurable. We will conduct the performance comparison of two modes. Basically, for non-beacon devices there are two chances for communication. It can first try in non-beacon mode. And then beacon mode if failed. 
Jinmeng: The communication occurs in the inactive superframe may disrupt the GTS. The ALOHA system maybe become unstable. It depends on the persistence strategy.

Changle: Yes, but we think the corruption probability is low because we assume the traffic in non-beacon mode is very low duty cycle. 

Hind: Does the device need to listen to two beacons: the beacon for group superframe and the beacon for superframe? If the device is in non-beacon mode, does it need to listen to the group beacon?

Changle: It should be in concept. We have not gone to the detail design of frame signaling. Maybe not. A BAN device must listen to at least one beacon in order to join a piconet. 
Art: I will prepare a document for comment to every proposal. Please send me anonymously. 

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

Igo presented “NICT’s PHY solution: part 1 chirp pulse based IR UWB” (09-0166)
Anuj: Your receiver structure looks like a multiple finger RAKE receiver, (a RAKE receiver in digital domain). How much power does it cost? 
Igo: It is not a RAKE receiver. It uses ADC sample. The power consumption is about 3mW with 1.2 voltage supply power and 40% duty cycle. The real power consumption of RF front depends on chirp duty cycle.

Al: I agree it is a digital based receiver.

Igo: It is simple, 2-bit ADC sample, no channel estimation, 5 samples per symbol.

Oliver: At p.29, what is the timing jitter of -0.1dB and what is the frequency of center crystal?

Igo: It is about 6ps rms jitter. It is not the toughest one. 

Oliver: At p.28, what is the assumption of your performance consumption?

Igo: The IR-UWB system is simple peak detector, no RAKE.  

Oliver: It is an unfair comparison. How does the power consumption change with data rate?

Igo: The analysis has not been finished yet. The high data rate uses short chip and high duty cycle. 
John: Is there any prototype? What is the benefit compared with IR-UWB?

Igo: No, the prototype is being developed. The major benefit is low power consumption. Beside, it is simple, low timing resolution and sample resolution.

John: At p.29, link budget was computed over which channel?

Igo: It was over CM2 of 15.4a.

?: What is the size of preamble? How long does it take to get synchronization? Can it combine with your MAC?

Igo: I am still working on the synchronization procedure. It does not need to search for channel. It is expected to be short. I will present it in the next May meeting.

?: About the power consumption, how can you achieve that?

Igo: The power for reception is 3mW typically, and 5mW is maximal. It is less than the classical IR system. 

David: I want to confirm the channel bandwidth is 550MHz. What is your frequency band? How about its coexistence performance for multi-user in up to 10 piconets?

Igo: The system can work in both high band and low band in the UWB frequency. I will present SOP result next time. 

JuneChul: At p.23, given 550MHz bandwidth with 120MHz offset, what about the performance? At p.27, what is your NBI scenario? Do you consider no chirp case?

Igo: It is not much big different for 120MHz frequency error. The considered NBI is tone interference with random phase. 

Junechul: The 1 or 2 bits ADC will be conquered if the interference is strong. 
Igo: The ADC is after many signal processing have been done. The ADC is looking the while signals. AGC can be used before ADC. The signal processing gain is also obtained before ADC. That is why the perfromace is insensitive to ADC.

Junechul: What is the performance when multiple access interference occurs? 
Igo: We considered both up and down chirp. The MAI issue will be addressed next time. 

Anuj: At p.13, the chirp pulse shift 100MHz will lead to more power consumption. It should lead to more loss. Please check it.
==========================================

Marco presented “NICT’s PHY solution: part 2 MB-IR UWB” (09-0163-01)

Kiran: At p.11, is there any spread gain?

Marco: No spread gain.

Anuj: At p.22, for what modulation is it 8.4dB for 1e-3 of BER? 

Marco: The modulation is 4 PPM. 

Anuj: Without coding, the PER may be nearly 50%. The implementation needs more resolution. You need to re-consider the implementation loss, PN loss, etc. 

John: Is there any power consumption figure? We need to consider how to combine the PHY and the MAC. What is the power consumption for synchronization?

Marco: The power consumption of the core part is about 13mW. We have not considered synchronization procedure. 

David: At p.13, you conduct TH at 13us. What is the time resolution?

Marco: We have not defined the step of time hopping. The transmit is independent of TH.

Oliver: At p.10, what crystal do you use, 8ns for 500MHz. It may not be a UWB system.

Marco: I have published papers about them.

Oliver: For the transmitter shown at p.12 and link budget analysis at p.21, which power consumption is expected to achieve it? How do you generate the pulse? The proposal may suffer multi-path effect based on current CMOS technique.

Marco: We considered energy detection at receiver to save power. 
Junechul: At p.18, do you consider FH? At p.17, assuming the system cover 3~10MHz, how often do you hop? How do you do DAA?

Marco: Yes, we considered FH. The FH range depends on you system design. DAA can be done at the symbol level.

Junechul: The symbol level DAA is difficult and not reliable. The presented symbol structure in time domain is similar to 15.4a. What is the difference? How do you handle the multi-path issue?

Marco: The system design is in the concept phase. We will consider it in the future.

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

Shinsuke presented “NICT’s PHY solution: part 3 Narrow band PHY solution” (09-0160)

Ranjeet: At p.13, the PER of 1e-2 is very high for implant communication. You may need a complex coding like Viterbi. But the receiver will has more power consumption. 

Shinsuke: There is enough link margin even for a PER for 1e-5. We have not considered coding.

David: At p.10, why did you define the BT=0.5? The channel spacing seems quite large. Why don’t you mention 2.4GHz ISM band?

Shinsuke: The BT=0.5 is a tradeoff. The channel spacing is conservative. Personally I do not like 2.4GHz ISM for BAN.

David: At p.11, the WMTS band has more than 10 channels to support the coexistence scenario. BANs in this band should cooperate with each other. We should also consider coexistence in the case of <10 channels. 

Anuj: At p.10, you define the channel spacing per data rate. Why not the same trend for >300kbps? 

Shinsuke: The MICS band does not allow >300KHz channel. 

Anuj: Are you sure 2Mbos for 4MHz band?

Shinsuke: Yes. 

Anuj: It is nice to see the band plan. No bands plan maybe a problem for semiconductor manufacturer. They expect one for all. 

Shinsuke: The medical regulation changes in different country. Only 2.4GHz is world wide available. 

Kiran: At p.14, the bandwidth per data rate may have impact on band filter. It increases the complexity to implementation. The link margin should correspond to bandwidth.

Shinsuke: Yes.

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

Meeting recessed at 11:55 am.

Tuesday, 10/March 2009 – Session 2
13:30 Meeting was called to order by Art.

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

Frederick presented “Combined preliminary proposal” (09-0138)

Huan-bang: At p.8, you show the different bandwidths. How can you change it for low cost?

Frederick: You can keep the same spread code and simply change the chip rate.

Huan-bang: At p.15, the SNR needs 20dB link margin in the fading channel. However, the link budget shown at p.19 is about 15dB. For high data rate, it is not enough.

Frederick: The assumption for link budget is low data rate. In the AWGN channel, the different is about 10dB. We should claim that the simulation and analysis are for different cases. Some for worst case, some are not. 

Anuj: You use different bandwidths for different data rates. Why not use offset PSK? It has better power shape.

Frederick: The proposed method may not be the only choice. OPSK has a constant waveform. 

Kiran: The sampling rate also needs to change with different data rates. There is some extra power consumption.

Frederick: The high data rate needs more super high sampling rate. 

Kiran: Crystal is needed for ADC sample. Is it possible for crystal-less?

Frederick: Some companies can do it.

?: Changing data rate is possible not to change bandwidth.

Frederick: Yes, you can. It is a tradeoff.

==========================================
Jean presented “FT/CEA/Thales preliminary proposals (09-0172-01)

Ryuji: Better performance is expected for medical applications. It should be interference resistance. What is your pulse shape?

Jean: The reduced version of 15.4a can be used for medical purpose. The pulse shape is not important at receiver. We are open for any of them.

Ryuji: At p.14, you mentioned the 4.5GHz. It is in the lower band of UWB. Is it an assumption?

Jean: It is example. The proposal can work in the whole UWB band. 

Tetsushi: How can you achieve <100kbps data rate?

Jean: Low data rate may not be so useful. It consumes more power and no benefit. Lower pulse repetition can be used for low data rate. High data rates have more common features for comparison. 

Tetsushi: One of reason for UWB is world wide available. At p.14, the receiver bandwidth is >50MHz. Is it sensitive to interference?

Jean: Sure, it is easy to tune to other frequency band and bandwidth.

Oliver: At p.14, is 0.7mW the mean power consumption figure?

Jean: It is the mean power between Tx to Tx. The RF part is not always on. The digital part is active. 

Oliver: Is the receiver coherent type or energy detector?

Jean: We support different receiver structures, both coherent receiver and energy detector. 

Oliver: For what reason do you adopt the 15.4a radio?

Jean: One of reason is that it can be implemented by low voltage CMOS technology. 
John: What is the state of art of the proposal, a prototype?

Jean: It is a prototype system in its early phase. There are some pictures in the references. Some parts are still in developing. 

John: What is you synchronization time? How can you achieve 17mW? 

Jean: The preamble has not been decided yet. We used the phase measurement for synchronization. The 17mW is the total average power.

Anuj: At p.14, EU requires DAA in UWB band. How will you do that? Is it feasible?

Jean: DAA will mandatory in EU. The low duty cycle is another way for coexistence. The high data rate is easy for low duty cycle. Currently we have no power estimation for DAA.
Anuj: I would like to read those papers.

Junechul: At p.13, what is the path loss L2 of 9.5dB? Where do you change the 15.4a? Do you have TH? What is your guard time?

Jean: L2 is the additional path loss after 1 meter. We did not change the PRF. We will different preamble. The modulation is DPSK. We do not consider TH. The guard time is 42ns. 

Junechul: Which channel model do you consider? Is there any problem for TG6’s channel model?

Jean: We tried CM3 of 15.4a channel model. 

Marco: What is your pulse shape?

Jean: The same as 15.4a. 

Junechul: You did not use TH, just DS and burst. 

Jean: It is not necessary to de-spread the symbol. Non-coherent receiver is still possible.

Anuj: To get the processing gain. You need coherent receiver. It is the only choice.

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

Guido presented “Preliminary IMEC proposal” (09-0156-01)

Ryuji: The proposal includes main radio and wakeup radio. The band plan in 2.4GHz is mess.

Guido: We have not concluded the detail band plan. The wakeup radio can also move to 2.36GHz MBAN. 

Ryuji: what is your channel model, only AWGN?

Guido: At p.16, we considered path loss from 5m to close space. 

David: I love 2.36GHz. Why don’t you use it for data communication?

Guido: No reason for that. There is only 40 MHz. It is not enough for some applications.

Ranjeet: At p.22, why is wakeup radio only for uplink? 

Guido: It is not default to have wakeup radio only for uplink. The diagram is illustrative. Both sides need wakeup radio. 

Kyungsup: Why do you select wakeup radio in 2.4GHz? What is your multiple access principle?

Guido: The wakeup radio can also be in any other frequency band. We will have two MAC proposals. One of them is close to TDMA.

Shinsuke: At p.25, for what purpose you compare the PN code and Walsh-Hadamard code?

Guido: They are used to code the destination address. The purpose is to minimize the FA and MD. We are planning to add multiple address function. 
Junechul: If TI wants to do, we do not need two RF. 

Guido: It is easy for TI. You can share most part of chip. In the sleep period, only the decoding and RF part remain active to monitor the channel.

Junechul: At p.15, the BER of 1e-3 is too high. At p.14, where does the number 14 come from?

Guido: The BER should be lower for un-coding system. The 14 is the order of filter. 

Hind: At p.21, the figure looks like 15.4.

Guido: It is not the same as 15.4. There is no ACK to beacon in the 15.4. The figure is for illustrative. 

Changle: There is no wakeup radio in p.21. Is there any reason why it is different from the figure in p.22?

Guido: Beacon can be considered as the wakeup signal from coordinator. The two figures illustrate two manners for data communication. 
Kiran: What is the modulation used for wakeup?

Guido: It is OOK.

==========================================
Jaeho presented “Preliminary WBAN proposal using IR-UWB” (09-141-01)

Bin: How do you conduct CCA for IR-UWB PHY?

Jaeho: We adopted the CCA mode 5 defined in the 15.4a standard. 

Junechul: The proposal is based on 15.4a. They have the same structure. What is your new idea?

Jaeho: The new data rate can be as low as 10kbps, the group PPM modulation and different modulation parameters. 

Junechul: The PER of 1e-1 in p.9 is too high. What is your group PPM? It is OOK with block coding. 

John: Is there any common operating mode with 15.4a? Why don’t you simply use 15.4a?

Jaeho: The 15.4a considers long communication distance. It also has security function. 

Ranjeet: At p.23, is the CCP fixed or variable?

Jaeho: The CCP is the same as 15.4a. The SAP is different. Totally there are 4 GTS.

Anuj: At p.13, the extra symbol, how do you deal with the multiple paths? I do not know how to generate the symbol. I would like to know more detail on energy detection work. 

Jaeho: There is a guard time between the symbols.

Huangbang: At p.14, the 8 PPM can have the same entropy. 

Jaeho: P.14 is an example. You can do it by changing the combination. 

Changle: At p.24, what is the mechanism for the adaptive slot allocation? 

Jaeho: The slots are allocated per bandwidth. 

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

Cheolhyo presented “PSSK proposal for high data rate in-body WBAN PHY” (09-0179-02)

Marco: Is it a new frequency band for on-body communication? Is it allowed?

Cheolhyo: Yes, we need high data rate and high quality signal for implant communication. 

Guido: At p.10, what is PSSK? My first time, like to know more detail. 

Cheolhyo: It combines OOK and PSK. It is our unpublished work. I will add more next time. 

David: Why is it 2.9MHz in p.14?

Cheolhyo: (miss) 

Art: At p.6, the power limit is -49.2dBm. And at p.17, the link margin is obtained given 0dB transmit power. Are they consistent? 

Cheolhyo:  We assume the Tx power is enough.

Anuj: The figure in p.12 shows the performance of PSSK. There is a 16dB difference from 16 PSK and 8dB difference from 8PSK. Why? 

Cheolhyo: (miss)

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

Sana presented “A pattern-based WBAN system with bridging mechanism” (09-0145-01)

Guido: At p.19, how does the table work? Is it a normal data? Some of them may not be periodical. It is a slow superframe.
Sana: It is used to calculate the wakeup pattern. For insulin sensing, it is periodical traffic. 

Guido: At p.27, what is your point for security? The wakeup radio does not have data.
Sana: Yes, wakeup radio carries no data. 

Changle: At p.34, two beacon at the same time. Do you mean it has two transceivers? The superframe looks like 15.4.

Sana: Yes, the bridge device has two radios. We will not use static GTS allocations. They are allocated on demand.

Bin: The figures in p.34 and p.38 are the same in logic. And you can combine RA with beacon. 

Sana: Agree, I prefer the 2nd method. 

Ranjeet: At p.35, if BN1--> BNC and BNC --> BN2, what is the stand of MAC?

Sana: The BNC should have two PHYs, multiple thread and two MAC state machines. 

Leif: At p.19, what is the duration of superframe? How long does beacon on p.18 last? How do you cope superframe with channel?

Kyungsup: The duration of a superframe depends on the beacon order. It is variable. Devices can wakeup at different times. 

Hind: P.34 looks like two MACs.

Sana: It is virtually one MAC. All the architectures are the same. Emergency devices can use a short superframe. 

==========================================
Meeting recessed at 6:00 pm.

Wednesday, 11/March 2009 – Session 3
13:30 Meeting was called to order by Art.

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

Tetsushi presented “Meiji University’s UWB proposal for body area networks” (09-0165-01)

Oliver: At p.9, the isolated pulses are modulated by position. What is the interval between pulses? The PPI should be clarified. 

Tetsushi: The interval is about 30~40ns. It should be multiple path delay. Because of this, the data rate is low. 

Junechul: At p.13, you calculate the path loss in CM3. Where does the 16dB come from?

Tetsushi: The excess path loss denotes to the additional path loss due to on-body communication compared with that of free space. The exact number depends on propagation. 

John: The 16dB can be considered as margin. What is the availability figure?

Tetsushi: I will bring more detail in May meeting. 

Junechul: At p.9, the two pulse sequence orthogonal each other. Are they from the same piconet? How do you do synchronization?

Tetsushi: Yes. The spread sequence is for multiplex.

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

Ryuji presented “YNU’s PHY and MAC design for WBAN IEEE p802.15.6” (09-0164-02)

Oliver: At p.9, are you going to use different channels for medical and non-medical applications? Are there any implementation complexity?

Ryuji: They are in the different logical channels. They can share the same hardware. For medical applications, there is one hopping pattern. For non-medical applications, multi-level modulation can be combined with hopping. We have not decide how to make it. 

Olive: At p.23, is it IR UWB?

Ryuji: Yes, it is Gaussian shape IR UWB.

Ranjeet: At p.22, what is the size of buffer and power consumption? I am not quite convincing that it can be used for medical applications. It should be simple. How does it impact the MAC signaling?

Ryuji: For medical applications, more buffers are needed to improve reliability. The ARQ is between PHY and MAC. It can work over any existing protocol.

Shiuheng: At p.37, how does the backoff coefficient has such big impact? Why not use contention free protocol in MICS band? It is more power efficient.

Ryuji: Yes, it is. The thermo effect is nonlinear. The MICS systems allow contention based protocol, such as CSMA.

Anuj: It looks like a 15.3a proposal. Can the multiple pulse radio minimize power consumption?

Ryuji: We have not calculated the power consumption. We can do it based on NICT’s proposals. 

Anuj: No one implement hybrid ARQ for the reason of cost. The simple ARQ works. What is the length of the convolutional code in p.25?

Ryuji: The code length is 7, with code rate of 1/3. 
Sana: In the MICS band, do you prefer contention based protocol or TDMA? What about the emergency case? How many sensors are triggered? How do you consider the downlink?

Ryuji: I like LBT protocol in MICS band. The emergency event can take contention based protocol with some high priority. You just need to switch to a new cluster header. The downlink is simple. It is totally controlled by coordinator. 

==========================================
Oliver presented “Elements of an IR-UWB PHY for body area networks” (09-0181)

Ryuji: FDE is good. Can it be replaced by time domain equalizer? Actions of human should be captured in real time. The FDE is not flexible. 
Oliver: It is not necessary for FDE in low data rate. It can be replaced by equalizer in time domain. In 15.4a, you have train sequence to learn the channel. The power consumption of equalizer is complex.

John: At p.49, the common hardware performance reference is a good idea. What is your receiver structure? The UWB power consumption at receiver depends on implementation. Your power consumption is measured at transmitter. Have you run it in synchronization procedure?
Oliver: P.45 shows the power consumption of different parts. There are some figures for other structures. As show in p.47, the peak power consumption at receiver is 30mW. The power is also related with how long you can synchronize. 

John: At p.19, the synchronization locks the strongest channel taps. Does it impact the receiver performance?

Oliver: The 1-finger RAKE is coherent receiver. It locks at the strongest path. 

Kiran: At p.13, why the PPM is not an option? Do you estimate the channel for OOK? How many fingers of RAKE do you simulate? What is the 1, 2 etc legend in p.27?

Oliver: We do not have room for PPM in our proposal. For energy detection receiver, you do not need to estimate the channel. For other coherent receiver, you need to estimate the channel. The legend 1, 2 and others refer to the number of pulse per burst. 

Igo: How much difference between 1-finger and 3-finger RAKE receiver? You ADC bit? Is there any MBI issue in ADC?

Oliver: We have not analyzed the difference between 1-fring RAKE and 3-finger RAKE. The FDE is more complex than 3-finger RAKE. We used 5-bit ADC. It samples every chip. The MBI issue may occur in UWB system. 

Junechul: Why do you define two modes for high data rate and low data rate respectively? How do you concatenate burst in OOK?

Oliver: DPBSK is used for mitigate the ISI. You do not need time to reference between bursts. Only the first one is needed. From high data rate to low data rate, you may have less total power consumption. We provide three methods to concatenate burst. 

Tetsuhi: At p.34, what is the OOK threshold? It is sensitive to the noise. What is your performance degradation? 

Oliver: The mean power is used as threshold. There are about 10dB difference.

Anuj: The power consumption, 50mW peak, should depend on data rate. How can you support wearable sensor with paper battery? 

Oliver: The mean power is very low. The battery can recover some battery capacity during sleep period. 

Anuj: You can only power your radio for several seconds. You cannot continue discharge the battery. Is it an internal battery or external batter? There may be some problem for medical applications. 

Oliver: The Tx pulse only last a short period. The total power consumption is about 8.5mW. 

Huanbang: You concatenate some bursts into a long string. That lose timing requirement. How can you use channel tap without guard interval?
Oliver: There are some ways to do it. 

==========================================
Kiran presented “Samsung’s preliminary PHY proposal to 802.15.6” (09-0171-04)

Anuj: At p.15, what is the cover margin to limit? What is the operate margin of 3dB? What is the worst case of interference? 
Noh-gyoung explained it but not quite clear.

Anuj: Please explain the chaotic generation in p.7. What is your timing requirement? 

Kiran: We will give more information in the future. 

John: What is the keep out distance in p.15? Is there any figure for power consumption?

Kiran: They are not available now. 

==========================================
Hind presented “MAC concepts for IEEE 802.15.6” (09-0188)

John: There needs a reliability on emergency and medical application. Please elaborate them.

Hind: They can be provided by some sort of ACK.

?: What is the immediate ACK in p.19? What is the goal of delay ACK?

Hind: Immediate ACK means every packet must be ACKed. Delay ACK can save some power consumption. 

Bin (comment): We need more work on the definition of emergency and its management in MAC. 

Hind: P.11 shows some classification of emergency.

(No more questions was asked due to insufficient time) 

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

Seung-moon presented “PicoCast MAC proposal” (09-0142)

No question was asked due to the social time. 

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

Meeting recessed at 6:00 pm.
Thursday, 13/March 2009 – Session 4
13:30 Meeting was called to order by Art.

Art re-read patent policy due to some new faces in this room. 
Didier: Zarlink may have potential patent claim in the future. 

==========================================
Leif presented “Power delay profiles for NICTA channel measurements for 400MHz” (09-0187-01)
Guido: At p.7, how much is the gray curve? What happen if delay is much smaller than data rate?

Leif: The gray area denotes to the 3rd cluster of channel delay. Most receivers cannot see the 3rd tap. 

Anuj: What us the bandwidth, tap spacing and statistic data?
Leif: The bandwidth is 12.5MHz. The tap spacing is the symbol spacing. We provide mean value. The STD is possible. 

David: What is the frequency band in p.14? What is the distribution of the test actions? 

Leif: It is 2.4GHz. We have tested 8 actions. There is no obviously switch between actions. Slow movement causes more problems since the channel fading longer.

==========================================
Leif presented “Dynamic channel measurements around 400MHz for body area networks” (09-0186) 

Bin: What is the normalized power in p.6?

Leif: It is the path loss after removing average value during an action.

Guido: Which distribution is better, for all of them or one of them?

Leif: There are a lot of differences among different distributions. Weibull and Nakagami are not good for most of them. 

==========================================
Shih-heng presented “Network merging: design strategies of an ultra low power and high reliability MAC” (06-0133)

David: How did you calculate the figure in p.18? Something need more work is how to find other networks. 

Shih-heng: It was developed from some models. Details are in the reference paper. We illustrated some methods. The wide area radio many have more benefits.

Rayni: At p.13, do you try to balance the slot allocation? The two BANs must be the same to merge. At p.19, what is the data rate per user? How does the MAC protocol impact network merging?

Shih-heng: Two merged networks are not necessary the same. We merge networks depends on QoS and other parameters. There is no change in the data rate per user. 

Jinmeng: To merge network is not trivial. The WiMedia has been worked on it for 3 years. Sometimes it may be not possible. The coordinator cannot stand for the whole network. Also there are some channel problems.

Shih-heng: We got this idea from the work of WiMedia. We will show more work next time.

Guido: Why beacon is low power efficiency?

Shih-heng: Beacons may collide with each other if there is no schedule. The beacon shown in p.14 is not low power. 

Ranjeet: It is critical when to do network merging? Who will initiate it? All there are unclear.

Shih-heng: All these should be considered in the future. 

Yungsuk: What is the dynamic Tx power At p.22? When do you change the power?

Shih-heng: Different powers should be used at different times. The context may provide some information on Tx power. There are a lot of methods to determine the Tx power. The Tx power should be evaluated periodically.

Hoon: What is your assumed PHY layer? At p.22, which one is of better performance? At p.21, is it 1 PHY or 2 PHYs?

Shih-heng: Our PHY layer is TBD. The method shown in left part is easy. The method works in both cases. 

==========================================
Tsan-chen presented “a crystal-less OFDM-based WBAN system” (09-0122-01) 

Anuj: How many tones are there in the FFT? How do you consider the phase noise in crystal-less system? The phase noise is important in OFDM. OFDM should be coded due to fading. 
Tsan-chen: There are 64 tones in FFT. Regarding phase noise, we have had part of solutions. We will work on it. The power consumption of OFDM is not so big. 

Guido: Can you describe the result in p.11?

Tsan-chen: The figure of power consumption is only active part. They are measured result. The chip rate is 5M. It is redundant data rate. The RF part has not been finished. 

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

Kibum presented “Limitations of WPT carrier frequency for the Implant Devices” (09-0158)

No question was asked.

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

Huan-bang presented “Liaison Report: Japanese MICT Consortium” (09-0243)

David: At p.5, where can I find the publications? Where are the interference measurements?

Huan-bang: You can find them in the proceedings of the international conference. 

Ranjeet: Will TG3 consider wearable or implant applications? What are the TG2’s solutions?

Huan-bang: TG2 works on implant communication and TG3 works in wearable communications. The research has not been published. 

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

No update from eHealth liaison.

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

Discuss how to listen proposals in the May meeting. All proposals must be uploaded before 11:00 am on Monday. Two evening sessions were added. Samsung, CSEM ands IMEC will be given the sessions on Monday for flight and budget reason. 

Meeting adjourned at 5:50 pm.



















Submission
Page 

D. Kawaguchi, Symbol Technologies
TG6 submission
                                                               Page 
                                                            NICT


