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Tuesday 03/16/04 Morning Session

Attendance

Ed Callaway, Pat Kinney, Marco Naeve, Robert Poor, Yasuyuki Okuma, Hans van Leeuwen, Andreas Wolf, Ivan Reede, Monique Bourgeois, Jose Gutierrez, Richard Wilson, Phil Beecher, Myong Lee, Yong Liu, Scott Davis, Liang Li, Bonghyuk Park, Yong Liu, Phil Orlic, Zafer Sahinoglu.

08:17
Meeting called to order by the chair, Ed Callaway. The chair is reviewing this week’s agenda with the document number 15-04-0070-03-004b.
There is a change in Wednesday’s agenda since Pat Kinney will not be available for that session.


08:26
Motion to approve the agenda moved by Robert Poor and seconded by Ivan Reed. There are no objections to approving the agenda. The agenda is approved by unanimous consent. 


08:27
Ed Callaway is presenting his document from July of last year with the document number IEEE 802.15-03/306r0.
Robert asked why the adjacent channel spectrum on slide 6 does not line up. Ed replied that the graphs should line up. This presentation considers the current European 868MHz regulations. 

08:34
Ed’s presentation is concluded. 

08:35
Hans van Leeuwen is presenting his and Andreas Wolf’s document with the number 15-04-0121-00-004b.


Myung: Why does the MAC become simpler when going with a higher data rate.
Hans: The duty cycle restrictions in the 868MHz prevents using beacon enabled networks in this band. 
Pat: What is going on in Europe and how are the regulations going to change? 

Hans:  The size of the band was already increased, now ranging from 865MHz – 868MHz. He currently does not have new information.
Ed: The 802.18 WG can help with lobbying on regulatory issues. 

Pat: More information is necessary.

Andreas: Even if ETSI recommends changes, it still will take years before the different local governments will approve them. 


· Ed Callaway is going to talk to Carl about getting involved in ETSI about the 868MHz band. 

Andreas is continuing the presentation starting at slide 6. 

Jose: The original vision of 802.15.4 was simplicity; higher data rates are not necessary.
Andreas: Higher data rate could be used decrease the duty cycle and therefore reduce the power consumption. 
Jose: The reduced energy per bit cannot always be translated into reduced power consumption. 

Pat: Some of the major points of TG4 were always cost, cost, and cost. And from his presentation it seems that the digital implementation needs twice as many gates as the proposed half-rate PHY.

Andreas: The Motorola chip has about 18% of free space and the additional gates could be integrated in this space. Also this PHY is backward compatible to the 2.4GHz and the half-rate PHY proposed by Ed. 

Ed: This approach requires a linear receiver to prevent the signals from being limited. Andreas: The required linearity of the amplifier for this PHY is much lower than what OFDM requires, but is a little higher than a C-type amplifier and what the offset-QPSK PHY needs.
Hans: Looking at an implementation of PSSS in the 2.4GHz band.
Pat: If a higher linearity is required a better ADC is necessary.
Andreas: With analog receiver, an ADC is not even necessary and therefore even a decrease in power consumption could be achieved.
Robert: Looking at these types of proposals the group needs to consider not only implementation cost but also overall system cost, which is influenced by power consumption (cost of batteries). 


Andreas: The current 2.4GHz PHY (DSSS) and the proposed PSSS radios are more robust to multipath fading than FH radios, such as used in Bluetooth. Bluetooth makes up for this in retransmissions (in a different channel) and therefore reducing the effective data rate. 
Hans: Control applications may benefit from higher data rates. Also considering that the amount of data does not increase, going to a much higher data rate significantly reduces the duty cycle. 
Pat: The current MAC works very well with current PHY. The proposed data rates should be similar to the current 2.4GHz PHY, e.g. 250kbps or 500kbps. 
Ivan: What is the purpose of this proposal?

The purpose of this proposal is to allow a PHY similar to the one used at 2.4GHz also at 868/915MHz. 
 

09:31
The presentation is concluded. 

Ed asked Liang if he has an updated on the Chinese changes in regulations.

· Liang will present an update at the July meeting.
Pat: Is there a group or any notices that have been published that could be referenced to asked Carl and 802.18 for help?
Liang: Expects that a band below 900MHz will be made available. The documents for this proposal are private and not public. Liang made a proposal, which may be accepted, he hopes that the available bandwidth is 10MHz. 

Pat: Who is covering Japanese regulations?

· Scott Davis volunteered to take on looking at the Japanese regulations. He has previous experience with dealing with Japanese regulations.   

09:39
Pat is commenting on his shared time distribution proposal since, however he does not have a presentation available. 

Advantage of shared time distribution is that events can be timed and related to other events across the network. This could be done in higher layers, however due to the channel access mechanism the resolution accuracy will decrease. APP layer could handle 1-second accuracy, but anything smaller needs to be done at the MAC layer. Required accuracy will depend on the application. Need to address how this can be done in mesh networks. 


Ivan: Likes to get a little more detail. Why have an accurate clock when the message may be sent significantly later and may arrive too late.

Pat: This is application depended. The purpose of this is synchronization and the correlated time base should be across the entire network. 
Robert: The current EM2420 chip already includes an indication of a leading edge, this can provide about 2s accuracy by adding only minimal hardware complexity.

Pat: Likes to see a call for application on this. There may be some commands and primitive needing modification. 
Robert: A node may send a packet and records the time when it has been sent, the receiving node records the time it receives the message and replies to the originator with the received time. This method can help significantly reduce the power consumption through improved duty cycling. 

Pat: Can the chair issue a call for application for this?

Ed: The task group should issue this call. 
Pat: This implementation should be simple and the accuracy may be different for beacon and non-beacon networks.

Robert: One of the requirements could be that the implementation needs to be within the currently available crystal accuracy. 


IEEE 1588 is a newly approved standard for precise clock synchronization across networks. 

10:00
Recess till 10:30. 

10:37
Meeting called to order after recess. Discussing MAC enhancements. 

10:39
Phil Beecher is presenting his document with the number 15-04-0096-00-004b. Phil is also referencing a Word document with the number 15-04-0093-00-004b.


Monique: In respect to slide 6, the characteristics of the superframe are the same for all devices on a given network; however the superframe slots of different devices are not aligned.
Phil: This means that a secondary device transmits its beacon during the contention access period of its PAN coordinator without using CSMA. When considering the problem of time drift beacons may collide over time.

Monique: A device knows the timestamp of beacons coming from other devices. 
GTS can not be used as a potential solution for synchronizing multiple beacons since it is intended for star networks only. 
Robert: As a solution for slide 7 a coordinator realignment command can be sent instead of a beacon frame to inform the scanning device when the next beacon occurs (realign with regular beacons).
Monique: The PLME-SET.confirm does have INVALID_PARAMETER as a valid return value to indicate that a value was out of range (slide 8). 
Phil: Add the beacon order to the coordinator realignment command frame. 


Monique: Currently beacon frames cannot include broadcast addresses. 

Phil: The pending frame flag can be used in the beacon to indicate that the coordinator has a broadcast frame pending. This is not allowed in the current standard. 

11:02
Phil’s presentation is concluded.

11:02
Yong Liu is presenting the document with the number 15-04-0101-00-004b. 


Pat: Agreed to slide 3 that the hidden terminal problem can cause collisions, however this standard was intended for low duty cycle nodes and the group does not want to add significant complexity to satisfy a problem that may occur only seldom. 
Concern about fairness related to slide 6. Nodes that have tried accessing the channel for a long period may loose the backoff to other nodes that just recently tried to transmit frames. 
Robert: The issues raised on slide 10 is not of concern since any application or higher layer sets this according to its requirements but having FALSE as the default is a save assumption. 


· Suggest the following statement to the task group: The macRxOnWhenIdle PIB attribute is heavily depended on the application and should be set accordingly.


Monique: How is the Data Request / ACK combination frame accomplished?

Yong: Modifying the ACK frame or the data request frame, e.g. adding a bit to indicate that another frame is requested. 
Ed: The task group 4 decided early on not to support frame sequencing.
Pat: IEEE 802.15.4 is optimized for about 40 bytes of payload. 

Ivan: This standard was not intended to backup a hard drive. 
Pat: The mechanism proposed on slide 18 seems similar to GTS.

Yong: There needs to be beacon scheduling to make a beacon enabled network work. At first the problem of beacon collisions needs to be addressed. 


11:41
Presentation is concluded.  

11:43
Marco Naeve is presenting the document with the number 15-04-0090-00-004b.


Monique: The concern with duplicate frame detection is the resources required in the MAC in terms of memory for saving the addresses of the neighbors and their respective DSN. The reason for not doing duplicate frame detection in the MAC was to reduce complexity. 


As the presentation proposes, this can also be done at the NWK layer by sending the DSN of each received data packet up to the higher layer.

Myong: This mechanism is not really necessary and should not be done at the NWK layer. 

Phil: A device may get 2 frames from the same device containing the same DSN if the device sends 255 messages to other devices.
Marco: This has been discussed by TG4 extensively and the group felt that an 8-bit DSN is sufficient. 

Jose: Continue this on the reflector and through phone calls. 

The proposed simplification proposed on the last 2 slides (removing BUSY_TX, BUSY_RX, and FORCE_TRX_OFF) can be dropped. The interface is not required (no SHALL) and does not need to be exposed when implementing PHY and MAC together.

12:21
Presentation is concluded

12:22
Recess till 8am tomorrow morning. 

Wednesday 03/17/04 Morning Session

Attendance

Ed Callaway, Marco Naeve, Robert Poor, Yasuyuki Okuma, Hans van Leeuwen, Andreas Wolf, Monique Bourgeois, Richard Wilson, Phil Beecher, Liang Li, Bonghyuk Park, Yong Liu.
08:13
Meeting called to order by the chair.
Ed: Only one comment was received from the working group. The comment asked how the group is going to resolve the issue that a revision must include all amendments, considering that there is currently SG4a considering an amendment and SG4b considering a revision. This is an issue that does not affect the PAR and needs to be addressed at the working group level. 

Ed: Comments received from an outside association. 

Conflict in the specifications of the PAN address between sub-clause 7.5.6.1, 7.2.1.5, and figures in sub-clause 7.3. 

The byte ordering specified in the security clause does not match the mechanism used throughout the standard. 

Desirability to make GTS optional and beacon tracking 


Long association time in non-beacon networks as discussed previously. 

Also the macRxOnWhenIdle concern. 

08:20
The chair asked if there are any other issues that have not been addressed yet. 
There is an issue with the disassociation. The disassociation request commend requires an IEEE address, however the disassociation command frame is send indirectly which requires a short address (IEEE address can not be attached to the beacon address list field).

Phil: This means either attaching the IEEE address to the beacon address list or the MAC has a list matching IEEE addresses with their respective short addresses.

Monique: Another proposal was to add a parameter to the disassociation primitive. 

· Address disassociation problem.
08:27
Robert: The 40ppm requirement seems to be contrary to the low cost requirements. Typically a 40ppm crystal is not that expensive but when considering the lifetime of the device and also operating temperature range this can become costly.
Ed: The 40ppm requirement was recommended to meet the timing requirements for the longest packet. 
Also a data packet can potentially collide when transmitting in the last slot before the beacon and the device starts transmitting late. 

· Phil Beecher will look at this issue.  


This issue is documented in 15-04-0093-00-004b on page 3. Text from document:

{Description:

The PAN timing is derived from the coordinator and the superframe structure it defines. All devices operating on the PAN will use timing derived from the PAN coordinator.

The coordinator should maintain a timing accuracy of better than +- 40ppm.

Under normal operating conditions the acceptable coordinator rate of clock drift must be within +-2 symbols after a maximum length superframe (BeaconOrder = 0x0E). Normal conditions are defined where the operating temperature is constant.

All devices should adhere to the Slot Boundary timing with an error of less than +- 1 symbol throughout the entire superframe.

An RFD may operate with relaxed specifications for slot boundary drift and jitter, but must take into account any potential error and ensure that it does not cause out of CAP transmissions.}
Phil: What does backward compatibility mean?
Ed: An older device needs to be able to operate with a newer device (looking like and old device). Also, an existing network should not break when introducing a new device.
Phil: Will the new devices become incompatible when the format of a command frame is changed? Reserved fields could be used in the newer version since older devices ignore them. The group is free to change the primitive since they are not going over the air. 

08:44
Robert: There are ambiguities in the CCA mechanism, which need clarification (section 6.79).

Text from Robert:

{Section 6.7.9: CCA

Here’s the original section on CCA in the 15.4 specification. Below I rewrite 6.79 to clarify how it could be interpreted. In #2 the Catch-all is then applied to all three modes and #3 the Catch-all is just applied to Mode 2 and Mode 3. There is possibly still the question of how “a signal with the modulation and spreading characteristics of IEEE 802.15.4” is interpreted. Is this just the PPDU reception is considered to be in progress following detection of the start-of-frame delimiter, and it remains in progress until the number of octets specified by the decoded PHY header have been received?

1. Original Text

6.7.9 Clear channel assessment (CCA)

The IEEE 802.15.4 PHY shall provide the capability to perform CCA according to at least one of the following three methods:

· CCA Mode 1: Energy above threshold. CCA shall report a busy medium upon detecting any energy above the ED threshold.

· CCA Mode 2: Carrier sense only. CCA shall report a busy medium only upon the detection of a signal with the modulation and spreading characteristics of IEEE 802.15.4. This signal may be above or below the ED threshold.

· CCA Mode 3: Carrier sense with energy above threshold. CCA shall report a busy medium only upon the detection of a signal with the modulation and spreading characteristics of IEEE 802.15.4 with energy above the ED threshold

Catch-all

For any of the CCA modes, if the PLME-CCA.request primitive (6.2.2.1) is received by the PHY during reception of a PPDU, CCA shall report a busy medium. PPDU reception is considered to be in progress following detection of the start-of-frame delimiter, and it remains in progress until the number of octets specified by the decoded PHY header have been received.

2. Catch-all applied to all 3 Modes.

· CCA Mode 1: Energy above threshold. CCA shall report a busy medium upon detecting any energy above the ED threshold or CCA shall report a busy medium if a PPDU is currently being received. PPDU reception is considered to be in progress following detection of the start-of-frame delimiter, and it remains in progress until the number of octets specified by the decoded PHY header have been received.
· CCA Mode 2: Carrier sense only. CCA shall report a busy medium only if the PHY is currently receiving a PPDU. PPDU reception is considered to be in progress following detection of the start-of-frame delimiter, and it remains in progress until the number of octets specified by the decoded PHY header have been received. This signal may be above or below the ED threshold.

· CCA Mode 3: Carrier sense with energy above threshold. CCA shall report a busy medium only if the PHY is currently receiving a PPDU with energy above the ED threshold. PPDU reception is considered to be in progress following detection of the start-of-frame delimiter, and it remains in progress until the number of octets specified by the decoded PHY header have been received.
3. Redefining catch-all

· CCA Mode 1: Energy above threshold. CCA shall report a busy medium upon detecting any energy above the ED threshold.
· CCA Mode 2: Carrier sense only. CCA shall report a busy medium only if the PHY is currently receiving a PPDU. PPDU reception is considered to be in progress following detection of the start-of-frame delimiter, and it remains in progress until the number of octets specified by the decoded PHY header have been received. This signal may be above or below the ED threshold.

· CCA Mode 3: Carrier sense with energy above threshold. CCA shall report a busy medium only if the PHY is currently receiving a PPDU with energy above the ED threshold. PPDU reception is considered to be in progress following detection of the start-of-frame delimiter, and it remains in progress until the number of octets specified by the decoded PHY header have been received.
}

Hans: A device can only receive a packet once the CCA has been completed. When receiving, the CCA will return busy in all 3 modes. 

Robert: Is the modulation spreading characteristics of 802.1.5.4 not the same as receiving a packet, the catch-all is “when receiving a packet”. It seems that this has been specified twice.

Ed: The CCA can actually detect someone else’s 15.4 devices, e.g. waking up during a packet and missing the sync header. CCA mode 1 and 2 can differentiate between microwave and 15.4 signal. 

Problem is preventing the CCA request when actually receiving a packet. 
Typically a problem when operating in the unlicensed band. Backing off for a microwave or other 802.15.4 devices only. CCA mode 2 excludes mode 1.

Mode 2 pays attention to what the modulation is while mode 1 only cares about energy being above a certain threshold. The word “Only” can be deleted in mode 2 and mode 3. 

09:05
Discussion completed. Discussion will continue tomorrow at 1:30pm.
The chair asked if there are any other issues that need to be discussed tomorrow. 
Phil: Add ability to determine the bacon order during orphan scanning. The beacon order is not included in the coordinator realignment command. 

09:07
Recess till 1pm tomorrow. 

Thursday 03/18/04 Afternoon Session

Attendance

Ed Callaway, Pat Kinney, Marco Naeve, Robert Poor, Hans van Leeuwen, Ivan Reede, Monique Bourgeois, Jose Gutierrez, Phil Beecher, Liang Li, Bonghyuk Park,  Phil Orlic, Zafer Sahinoglu, Francis Dacosta, Scott Davis, Yasuyuki Okuma, Izzy Leibovich, Chunhui Zhu, Graemer Boyd. 

13:36
Meeting called to order by the chair. Topic for this afternoon is additional MAC features.

13:39
Robert Poor is presenting the document with the number 15-04-0159-00-004b on 802.15.4 broadcast mechanism. 
Hans: Are there means for doing this on the higher layers.

Marco: One way of solving this is by forcing all nodes to be awake.
Robert: Alternatively the broadcast can be sent addressing each device individually (not doing broadcast).


Phil: Beacon payload can be used to distribute a beacon message; however this does not address the problem of the coordinator realignment command. As an implementer he would prefer using the frame pending flag in the beacon to indicate that there is a broadcast message pending since there is already a mechanism for handling this and it may be more problematic using the 0xFFFF. As long as the rules of the SIFS and LIFS periods are not violated it should not be a problem. 


Robert is ok with Phil Beecher’s suggestion of using the frame pending flag. 

13:59
Robert’s presentation is completed. 

13:59
Phil Beecher is presenting the document with the number 15-04-0168-00-004b. 


Jose: An outside organization usually assumed that mesh type networks would be non-beacon.
Monique: Actually mesh networks will be beacon-enabled.

Ed: The superframes will be very long to reduce the likelihood that 2 beacons will collide. 
Pat asked for clarification. Add parent beacon to the text on slide 5. 
Monique: Since a device will have a timestamp of every beacon is hears, it is possible to specify an absolute time when starting its own superframe structure. Higher layers could have a table with when the beacons have arrived. 
Pat: Try solving the issue of data packets (CSMA) and neighboring beacons f from colliding seems requiring introducing another mechanism similar to GTS. Mechanism to indicate when CAP starts and when it ends in the beacon can alleviate this problem. 
Alternatively the child’s beacon could be sent before the parent’s beacon.  


14:20
Phil’s presentation is concluded. 

14:22
Ed: Security update. The current MAC sub-layer does not have the provision for freshness and therefore is susceptible to replay attacks. One security proposal includes adding freshness as a feature. An organization outside the IEEE will use the CCM* mechanism and not CCM as currently in the standard. CCM* has the advantage of being simpler and does not require CBC-MAC. The CBCMAC does not really apply to the short messages sent by an 802.15.4 radio and CCM* is a more elegant solution. The group needs create a backward compatibility mechanism. 

Jose: Leverage work and expertise of other groups for solving security. 

Jose: Leadership team should summarize what has been presented and discussed so far. 

Ed:  Use the meeting minutes for that purpose. 
Jose: Should be a team effort. Each presenter should prepare a summary slide for each problem and suggested solution.

Ed: Create a spreadsheet similar to the one for the balloting process to compile all issues and suggested improvements from this meeting. 

· Jose will but a spreadsheet together from all the presentations. 


Robert: Jose is a nice guy, seconded by Ed.
Robert: Do not see a problem with using CCM*. 

Pat: Some participants of SG4a would like to change the MAC. Need to work with SG4a. 

Monique: Are comments submitted previously still under consideration? 

Ed: Assumed that everyone who is interested in participating would present at this meeting. 

Monique: Issue of what to do with beacon payloads while scanning. The MLME-SCAN.confirm only passes the PAN descriptor to the higher layer and not the beacon payload. The beacon payload may contain valuable information that the higher layer can use to choose a network to join. The MLME-BEACON-NOTIFY.indication can be used to pass the PAN descriptor and the beacon payload up to the higher layer. However, now the higher layer would receive duplicate information (the PAN descriptors passed up using the individual MLME-BEACON-NOTIFY.indication primitives and the PAN descriptor list from the MLME-SCAN.confirm primitive). 

Proposal making this process more efficient in the future, e.g setting macAutoRequest to false could cause the scan confirm to send up an empty list of PAN descriptors. Then the MAC would not have to buffer a long list of PAN descriptors or risk having to discard them for lack of space. 


Ivan: Steward Kerry announced for 802.11 that 802 decided that issues that have been handled by higher layers so far can now be incorporated into 802.11’s work. Need to check if this also applicable to 802.15. 

Robert: 802.15.3 has the same problem with the byte ordering usage (MAC/security) as 802.15.4 does. The group should coordinate with 802.15.3 (John Barr) to come up with a consistent solution. 

Jose: What is the timeline for the future work?

Pat:  Timeline:

Chair will issue call for applications at the next meeting. 

Proposals will be heart in July more likely September.

One session for the down selection in 1 session. 

Draft document ready in November or January. 

Assuming 4 letter ballots bring the schedule to March next year.

Second revision ready in July of 2005.

Approved by the end of 2005. 

· Robert will create this timeline document.
The call for applications for the additional features, 

The study group decided to hold bi-weekly conference calls. Marco will setup the new schedule. The conference calls will be used to start discussing the issues presented this week, new issues will not be addressed during these calls. 

Since the group is working on a revision, the existing document will be changed however, the proposals should provide drop-in replacement text for now to allow for easy integration at a later point.

14:57
Meeting is adjourned for ice-cream. 
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