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Tuesday 07/13/04 Morning Session

08:03
Meeting called to order by the chair.


The chair, Robert Poor is presenting the agenda with the document number 15-04-0308-00-004b. The agenda items for this week are tutorials, contributions, and start collecting the item for the draft. 

Motion to approve the meeting minutes from Garden Grove with the document number 15-04-0272-01-004b made by Ed Callaway and seconded by Marco Naeve. There are no objections to approve the minutes. The motion is approved with unanimous consent. 


Motion to approve the agenda with the document number 15-04-0308-00-004b made by Ed Callaway and seconded by Jon Adams. There are no objections to approve the agenda. The motion is approved with unanimous consent.

08:18
Robert is showing the original PAR document with the document number 15-04-0037-00-004b and is presenting the scope of the PAR. Robert stresses the importance of keeping the spirit of the PAR in mind. 

Phil Beecher asked if there is a proposal for a shared time based mechanism. Robert referred to Pat Kinney’s document from last year. Hans van Leeuwen commented that a definition of accuracy is needed. 

Robert asked Bob Heile for help to identify someone who can help working on the issues of changing regulations in Europe and China. This has been discussed during a previous conference call.  Robert is concerned that the work of the group in the sub-GHz band may cause confusion among implementers of such type of radios. Robert can see a clear path for solving the MAC issues but the path for resolving the sub-GHz PHY is not as clear. Hans commented that the only way to make an 802.15.4-2003 sub-GHz PHY work in Europe (allowing the MAC to comply with the duty cycle restrictions) is with a higher data rate PHY.
Ed commented the issue is not the discussion on the higher rate but the fact that there are no new regulations yet to work towards. Waiting for the regulations to realize may take a very long time. Under the PAR we cannot change the PHY for the 868.3MHz band since the PAR states that the PHY changes are due to new regulations. However, Hans commented that the scope of the PAR states extension of the sub-GHz PHY using a derivative modulation of the 2.4GHz PHY.
Liang Lee sent an e-mail to Robert stating that he is not at liberty to discuss changes to the Chinese regulations. 

08:37
Robert is presenting the timeline document with the number 15-04-0237-01-004b. 
( There is a typo on slide for of the timeline item number 18 stating that the work will be completed in Nov06 but it should be Nov05. 

Monique commented that she talked to Jennifer Longman from IEEE-SA. The document that we will provide to them is an amendment version listing the changes to the current version. Monique asked to put some time on the agenda to discuss the make-up of the editing team and how will participate in doing what. 


08:44
There are no more discussions any PAR or timeline. 

Robert asked for interest in proposing this week.

· Huai-Rong Shao from MERL - Beacon conflicts, shared time synchronization method, minor corrections to the document (0313), duration 30min, 30min, and 15min. 

· Paul Gorday - historical information on multipath performance (0337), duration 20min.

· Dr Andreas Wolf – alternative frequency band extension (0359), duration 30min.

· Phil Beecher – MAC issues and enhancements (0093), duration 30min.

· Marco Naeve for Danfoss – sub-GHz (0327), duration 30min.

· Robert Poor for NTS – duration 15min.

· Robert Poor – MAC issues, duration 30min.

· Rene Struik – Security and Berkley paper, duration 30min.

· Rene Struik – Multicast and security group keying, duration 30min.

· Liang Li – sub-GHz band (0314) duration 30min. 

09:08
Continue this morning’s discussion on the MAC and tomorrow morning discussing the PHY. 

09:10
To allow presenters to prepare the group will recess for 10 minutes.

09:30
Resume after recess. 

Huai-Rong Shao is presenting his proposal with the document number 15-04-0313-00-004b. 
Monique agreed that beacon scheduling is a problem but thinks that this is a network layer issue since all of the required information is contained in the network layer. Haui-Rong said that the spec states that the MAC is responsible for beacon management. Monique commented that there is a proposal for an additional parameter to the MLME-START.request, containing the start time of beacon transmission, allowing the NWK layer to coordinate beacon timing. 
Concern is the added complexity necessary to add the beacon scheduling function to the MAC. Preferred mechanism for solving this is to add enabling features to the MAC and leave resolution to the NWK layer. 

Jon Adams asked to get an estimate of the likelihood that this problem will arise. Jon is concerned about adding more complexity and increased product cost.  The MAC is already more complex than we like it to be. 

Hans asked if this would be an intermittent or constant problem. Monique responded that this would be intermittently only since the clocks are drifting. 
These are PSK radios that have a capture effect, meaning that just a difference of 1.5dB in signal strength would make one beacon succeed against another. 

Huai-Rong commented that some of his proposed solutions for the beacon conflict problem require only minor changes to the MAC. He thinks that this problem will arise and it can not be completely solved by the NWK layer, there needs to be mechanism at the MAC sub-layer to help solving this issue.

Robert asked to group to think about what the minimum number of primitives is that are required to implement this. Rob agreed with Jon stating that the MAC is over complex and needs simplification. 

10:25
Recess till 10:45.

10:49
Meeting called to order by Robert Poor.

Phil Beecher is presenting his document with the number 15-04-0093-00-004b for discussion. All of the presented comments are already contained in the comment database with the number 15-04-0234-06-004b. 

IEEE Address Assignment: Phil commented that if a piece of silicon does not have an IEEE address pre-assigned there must be a mechanism to assign one by the application layer. Ed asked what the problem is that we are trying to solve. Ed thinks that this is implementation specific to him. Monique commented that implementers can always add additional features as long as it does not change how the information is transmitted over the air.
 
MAC Timing: Adding additional requirement that the max clock drift over the maximum superframe (BO = 0x0E) is ±2 symbols. Phil proposes that the MAC of a device would make an assessment on the timing of the coordinator and compare it with its own clock drift and make necessary adjustments. This is a problem in long superframes since there is the potential of a draft of 20 symbols (1 backoff slot) after 4sec using the specification in the current standard. Ed commented that the original idea was that the group wanted a single crystal for PHY and MAC, in order to reduce cost. It was thought that a 40ppm would be acceptable for short superframes but that someone who implements a network with longer superframes would use a higher accuracy or use a different, more stable clock source. Phil commented that doing this implementation could still mean that a 40ppm crystal is sufficient.
Proposal recommends requiring a more accurate crystal when using longer superframe order. Can be added as additional informative text. This can be implemented as either a fix or a clarification to ensure that slot boundaries are not violated. 
This topic needs further discussion.
Phil commented that he has seen problems in interoperability caused by this issue.

Passive Scan: Forcing the transceiver off before changing the current PHY channel. Phil asked what happens if the radio is instructed to change the channel while receiving a packet?  Will the PHY immediately change the channel or wait until the message is received in its entirely. 
Ed commented that for efficiency purpose the receiver should not be turned off, since after a channel change it has to be turned on again anyway. Phil commented that this depends on the characteristic of the radio. 
Monique clarified that the sequence diagrams at the end of the standard where intended for clarification and not necessarily as a required specification. Ed commented that some of the special cases, such as what to do when changing the channel, are typically not specified since it does not impact interoperability. 
Potential resolution is to make the figures in sub-clause 7.7 informative and adding some text stating that not all primitives are shown in the diagrams. The described behavior differs from the sequence diagrams shown. 

Coordinator Realignment: Device with the macRxOnWhenIdle flag cleared will not be able to hear coordinator realignment command frames. Since Phil proposed his solution for this problem there have been other porposals such as sending the coordinator realignment command indirectly or by allowing to put the broadcast address in the address list of the beacon. Currently it is not allowed add the broadcast address in the address list of the beacon. Another solution is to set the frame pending flag of the beacon to indicate to all devices that another fame will follow. 

Active Scan: Adding informative text to PANId conflicts. The wording as is seems to be overly restrictive and should be change from “…the next higher layer on the coordinator shall first…” to “…a higher layer on the coordinator shall first…”. Monique commented that the suggested solution proposed in Anaheim was to remove the “shall”. 

Active Scan in Beacon-Enabled PANs: Unless scan durations are set to be very long, a device may miss beacons from networks with very long beacon orders. Phil is proposing either to add ad-hoc beacons or at least transmitting a message when the next beacon will be transmitted. 
Marco commented that superframe order is application depended and a device that is intended to operate in a certain type of PAN will already know what it would be. Phil replied that this is mainly a startup problem when a PAN coordinator is trying to establish a new network and is trying to determine which channel to avoid. 


Composition of the proposed sub-groups:

Proposed MAC group: Monique Brown (Motorola), Phil Beecher (CompXs), Deva Seetharam (MilenialNet), Huai-Rong Shao (Mitsubishi), Vivek Ukidve, Bing Xu (Integration), Yong Liu (Samsung), Marco Naeve (Eaton), Lee Taylor (Ember), others may join. 

Propsoed PHY team: Paul Gorday (Motorola), Hans van Leeuwen (STS), Liang Li (Helicomm), Vivek Ukidve, Huai-Rong Shao (Mitsubishi), Bing Xu (Integration), Clint Powl (Freescale), Dr. Andreas Wolf (DWA).

Proposed Security team: Rene Struik (Certicom), Jonathan Avey (Ember)

12:03
Recess till tomorrow afternoon. 

Wednesday 07/14/04 Afternoon Session

13:38
Meeting is called to order by the chair Robert Poor. 

Andy Gowans is presenting details on the information about the current European spectral regulations (FM working group) from the website at  http://www.ero.dk/doc98/official/pdf/rec7003e.pdf 
Ed commented that the group knows the existing information and is interested in additional information on the proposed changes instead. 
( Robert to communicate the group spectral whish list to Andy Gowans.
13:47
Linag Li is presenting the document with the number 802.15-04-0370-00-004b. 
Liang showed a website from where to get information on current Chinese regulations at (www.srrc.gov.cn), however all information is in Chinese.

Robert commented that one of the challenges the group is facing is the option between following current regulations and be able to go to market quickly and the position to be more forward looking and study solutions that may better utilize future regulations. Robert asked what is the process for changes to the Chinese regulations are? Liang cannot answer this question.

Ed commented that since an announcement will not be available before next year there is not sufficient information to design a PHY for, since both, changes to the European and Chinese regulations, are still a couple of year’s out. 

Based on a comment from Hans, Liang commented that China typically does not like to adapt a standard solution where IP may exists. Hans commented that we probably can not wait for the Chinese regulations to realize specially in light that China may decided not to adapt IEEE as they are but modify them to their need. 

Robert looked at some examples of selection criteria documents and noticed that they are typical 30 pages long. Robert would like to develop something shorter than that for the group as a guideline for selecting the baseline. Robert sees the following presentations as an overview and introduction.

14:06
Hans van Leeuwen and Andreas Wolf are presenting the document with the number 802.15-04-0358-01-004b. 

Ed asked why adding multiple LNAs in parallel would not add additional cost. Andreas commented that from talking to semiconductor manufacturers, the experience is that if the die size stays below 10mm2, that the cost does not go up. Hans added that it will be more expensive making a more complex LNA or adding LNAs, however the additional cost is minimal. 

Hans added that he does not think that an LNA design for this implementation would be more expensive than one for the exiting design.

Based on a comment from Bhupender Virk, testing will be made part of the criteria selection document.

Andreas commented that PSSS has a coding gain that is similar to DSSS (3 to 5.5dB, depending on the code selection).

Ed asked what the advantage the pre-coding brings. Andreas said it is used to increase the symbol distance, making decoding easier and more reliable. 

Paul Gorday commented that it would be good to see more results on the multipath fading.

14:41
Andreas’ presentation is concluded.

14:42
Jon Adam is presenting the proposal with the document number 802.15-04-0189-01-004b.

Jon commented that the current 2.4GHz modulation can be used in the 866.8MHz band to help increase the data rate to 37kbps and the signal would still fit in the current spectral bandwidth. Helmut asked if this proposal can support the current European regulations. Jon commented that it would be possible to increase the data rate to 37kbps. Helmut commented that OEMs would like to see a much higher data rate increase to overcome the limit of the 1% duty cycle restriction especially when working in mesh type networks. 

Is there a way a make the current receiver adaptable to the current PHY?

Helmut asked to see delay spread curves for this proposal similar to the one shown by Andres. Jon commented that there will be additional presentations to show more data.

15:00
Jon’s presentation is concluded.

15:01
Liang Li is presenting his proposal with the document number 802.15-04-0314-00-004b.



Andreas commented that the presentation shows the proposal is backward compatibility but because of the different coding the proposal will not be compatible with the half rate PHY. Also this proposal will not work in the current 868MHz band. The selected codes will improve on the orthogonality. Jon commented that the proposal could be scaled down to match the current regulations and still get about 100kbps. Paul comment that extensive simulations and tradeoffs have been made when selecting the original codes for the 2.4GHz PHY, e.g. one of them was to allow implementation using an FSK receiver. 

This new coding will improve on the spectral efficiency. 
Hans would like to see 250kbps in all 3 frequency bands. This topic is very important to Hans and would like to see it as being part this as of the selection criteria. 

Robert commented that the selection criteria is not a binding document but should aid for guidance of discussions. Helmut reiterates Robert’s statement from yesterday that we need to consider the requirements of our customers today. 

15:19
Liang’s presentation is concluded

15:20
Marco Naeve is presenting the document with the number 802.15-04-0327-00-004b.

15:29
The presentation is concluded and the meeting is in recess. 

16:03
Meeting called to order by the chair.

16:08
Paul Gorday is presenting the document with the number 802.15-04-0337-00-004b.

Paul commented that the simulations do not show exactly how a radio would perform in every environment but it provides a good sense of how it could perform. A factory environment may be more deterministic and the performance could decrease under those circumstances. 

Since the results are a portion of the chip rate they can be scaled down to the half-rate PHY. Based on that an RMS delay spread of 800ns should be possible with the half rate PHY.

16:35
Paul’s presentation is concluded.

16:38
Rene Struik is presenting the document with the number 802.15-04-0320-02-0040.
Rene is showing slide 6 and 7 of the presentation on the decentralized support for multicast. 

Ed asked how acknowledgements are handled. Rene replied asking how acknowledgements are handled by broadcast. 

Based on a question from Phil, Monique replied that multicasting is currently not supported by IEEE 802.15.4-2003. Rene commented if there are a lot of small multi-cast groups a decentralized approach becomes complex.

Rene asked if it is possible, to introduce the previously eliminated address mode 1 for ultra-short (1 byte) addresses using this for multicasting. 


16:55
Rene’s presentation is concluded.

16:57
Huai-Rong Shao is presenting the proposal with the document number 802.15-04-0313-01-004b on time synchronization for IEEE 802.15.4-2003 starting at slide 17.
Robert commended that the t2-t1 delay is actually determined by the random backoff. Huai-Rong commented that this delay is determined after the backoff and includes only hardware access delays between MAC and PHY.

T is known due to history from the previous packets. 

Propagation delay is neglected since its value is only very small (33ns at 10m).

Robert commented that proposal 3 states to add an additional primitive indicating at what time the previous message has been sent to eliminate the MAC jitter. 

Ed stated that the IEEE already standardized a time synchronization method that is actually very similar to the presented solution number 3 and is called IEEE 1588. IEEE 1588 actually works on any type of network.

Robert commented that on slide 27 the calculation is used to taking the jitter out of the MAC sub-layer on the transmitter side. Something similar should be done on the receiver side also. Robert commented that a popular 802.15.4 radio that is on the market today could do this already by indicating the edges of incoming messages.

Ed commented that time sychnoization is a MAC function, which is available to higher layers. 

Robert commented that there are concerns among some members of the group to add more complexity to the MAC. Ed said that implementing this should be made optional, similar as security is currently specified in the standard.
Phil asked if the goal of synchronization is to distribute a real time clock. Robert responded that the goal is just a shared time stamp. 

The clock shift in beacon-enabled networks with large superframe orders is very significant.

Phil commented that when using long superframes one must consider the maximum possible clock drift (80ppm) to account for it (start receiving earlier).

Continue discussing other issues found with the MAC. 

17:54
Huai-Rong’s presentation is concluded.

17:56
Meeting is in recess till 10:30 tomorrow morning.

Thursday 07/15/04 Morning Session

10:33
The joined meeting between TG4a and TG4b called to order by the IEEE 802.15.4a chair Pat Kinney.
Pat said both task groups need to work closely together since both group work for the same standard. TG4a is an amendment while TG4b is a revision. A revision folds any previous amendments into a single document.
Coordination between the groups is critical since TG4a will be working from the document that TG4b is creating. TG4a can only change the MAC as far as necessary to make the new PHY work. It would be beneficial to already incorporate some of the required changes for 4a into the 4b revision, however TG4b is working on a very fast schedule. 

Rick Robert commented that the ranging sub-group of TG4a will not be able to come up with some comments and suggestions for TG4b until the ranging sub-group has an initial draft.
Robert commented that TG4b came into existence because implementers uncovered ambiguities. Robert invites TG4a to look at the existing MAC and submit comments to TG4b. 

Rick asked for a TG4b schedule.

Robert referenced the schedule for TG4b with the document number 802.15-04-0237-01-004b, the comment database with the document number 802.15-04-0234-06-004b, and the initial summary of comments with the document number 802.15-04-0025-01-004b. 

Feedback from implements shows that there is a strong interest in an increased data rate for the sub-GHz bands. 

Rick asked if TG4b is on schedule and he does not see a conflict since TG4b is well ahead of TG4a. Robert commented that cooperation between the groups is useful in areas where TG4b will make a decision that can go one way or another ensuring that the implemented changes will not be to the disadvantage to TG4a.  

Potential necessary changes required for TG4a:

PHY
- How accurate / responsive does the CCA need to be?


Because of the properties UWB there may not be any collision and therefore CSMA would not be necessary. However, could solve it in a way that CCA always returns a free channel. CCA may be made optional. There is no simulation of the MAC sub-layer but there is an SDL available from the NIST web page:


(Information about the SDL IEEE 802.15.4 behavior models is now available through the NIST public web site: www.nist.gov.
 From this main NIST site Under Programs select NIST Laboratories, Under INFORMATION TECHNOLOGY select ADVANCED NETWORK TECHNOLOGIES, Under Current Research Areas elect NETWORKING FOR PERVASIVE COMPUTING., Under Technical Approach select MODELING AND PERFORMANCE EVALUATION OF WIRELESS PERSONAL AREA NETWORKS.
Select the bullet "SDL Behavior models of the protocols in the various drafts of IEEE 802.15.4.")

Phil commented that the link quality indication is coming up from the PHY to the MAC through the PD-DATA.indication. 

Robert commented that there are proposals to add a shared time base mechanism to the MAC. This is something that TG4a may build upon. 


MAC
- Commands / data for ranging
- Peer node packets (pinging)

Pat commented that TG4a needs more determine that the group needs. Ed Callway mentioned to TG4b yesterday that there is the IEEE 1588 standard for time synchronization. TG4b can not change their PAR or their schedule based on the needs of TG4a. 

Rick asked what the changes are to support certain topologies (star, peer-to-peer, mesh) and how TG4 networks are being used nowadays. Phil Beecher commented that currently there is no mechanism to synchronize beacons between parents and child nodes. Phil commented that in superframes there is always the CAP, without it a network can not be established. 

Pat said another example is that the MAC distinguishes between RFDs and FFDs, while the PHY is the same for both device types. 

Robert commented that routing and multi-hop is a function provided by layers above the MAC, the MAC just leaves enough hooks to allow implementing networks that span further than just the range of the wireless nodes. Mesh networking could not be done when TG4 was completed. 

Organizations that work on multi-hop networks are Motorola, Berkley University, ZigBee Alliance, Ember, Crossbow. 

Robert commented that Jon Adams brought up an idea of channel numbering and asked if TG4a has the concept of channels how they are planning on numbering them. Ed commented channels to be scanned are specified in a table and does not require to scan them in order. 

TG5 will only create a recommended practice and does not have an impact on MAC’s directly. 

RFDs where introduced to come up with the lowest system cost by have a couple of devices that have a little more performance while more devices will be simpler and therefore less complex. Is it possible to change the standard to allow RFDs to talk to another. Ed commented that the PAR is very restrictive and does not consider this topic. Rick said the to do ranging RFDs must be able to talk to another, otherwise one of the requirements would be to only use FFDs for TG4a applications. The difference between RFD and FFD was only be intended to be the amount of memory. But there is also a slightly reduced command set for an RFD. The FFD is a superset of an RFD.

What does the enhancement of the TG4b PHY mean and do the new PHY has to be backward compatible. Changes to PHY are only be to the low-band PHY and not the  2.4GHz PHY.

Revision have to backward compatible, amendments can enhance an existing standard. The MAC can be changed only as far as necessary to accommodate the additional capabilities of the PHY.

Jason said that it would be preferred if TG4b can already add the required changes for TG4a but may not be feasible when TG4b is moving must faster than TG4a. Backward compatibility may not always be necessary if implementations address applications that have not been addresses yet. 

There is at least a year difference in the schedule between the completion of TG4a and TG4b. Rick commented that TG4a is working on something that has not been done so far. 



	TG4b
	TG4a

	Revision
	Amendment

	Nov 2005
	Nov 2006

	Focus on cleanup
	Focus on ranging, range, robustness, mobility.


About 75% of attendees are planning on attending the Berlin interim meeting in September. 


Robert proposed to have someone from TG4b to present an update at a TG4a session. 

Ed proposed to have a liaison between the 2 task groups. Pat would like to see more non-overlapping sessions between TG4a and TG4b. 

11:44
Meeting in recess till 13:30.

Thursday 07/15/04 Afternoon Session
13:34
Meeting called to order by the chair Robert Poor.

13:36
Robert is presenting the PHY comparison checklist with the document number 802.15-04-0389-00-004b, which will be used as guidance for comparing the various PHY proposals. 
Paul recommended looking at the packet error rate. Andreas is against requiring packet error rate since it is MAC dependent and does not apply when specifying a PHY. 

Hans comment from a receiver side we should look at the packet error rate. He added that the sleep current specification is implementation specific. Group agreed to remove it. 
Ed commented that also the duration for transitioning from sleep to Rx mode (turnaround time) is also implementation dependent, for instance in 802.15.4 it was intentionally specified so that it is easy to implement. Remove wakeup time specification. 

Helmut would like to add interoperability and backward compatibility to the matrix. Robert would also like to entertain proposals that are not backward compatible. 
Ed commented that the PAR does not allow a solution that is not backward compatible. As Ed reads the PAR, TG4b does not add an alternate PHY but a modification to the existing PHY. However, strictly speaking one could implement a PHY that would only implement the new additional channels, which may be created as result of the new PHY. The available channels option make things a little less clear. 

Robert updated the revision of the document, the new number is 802.15-04-0389-01-004b.

Helmut suggested adding coverage and multi path fading. Robert responded that delay spread is a good metric. 
Robert clarified that the in-band interferer means a signal of the same type as the proposed PHY (according to ETSI methods).
Added additional metric for multipath performance as specified by the presenter. 

Changed the specification for the sensitivity metric to be determined at the detector with a packet of 20bytes PSDU. 


16:09
Robert is presenting the document with the number 802.15-04-0363-02-004b. 


Slide 3:
Hans asked how the protocol identifier would be managed? Can be managed through the IEEE registration authority and there is precedence in 802.11. 

Ed warned about using reserved bits, a receiver could drop received packets where any reserved bit has a non-zero value. By requiring devices to label what the packet content is, the receiver would have to trust the originator, while the better idea is to turn this around and only accept packets that are not using reserved bits. 
Proposed action for the proposal on slide 3 is not to pursue this in 802.15.4. 

Slide 4 on interpretation of the turnaround time.
Phil commented that his interpretation is that the preamble is sent on the next slot boundary. Turnaround commences sometime between the end of the packet and 12 symbols before the next slot boundary. 
Text can be clarified by saying that the preamble is transmitted on the slot boundary and turnaround happens before that. This is true for all types of packets. 

Slide 5 is already covered by other comments in the revision comment database and proposals already have been presented (802.15-04-0093-00-004b).

Slide 6 on CCA. 
Proposal is to clarify the text for the CCA modes to state that mode 3 does not specify a logical AND but a grammatically and (logical OR). It is intended that both are running in parallel and may be evaluated independently and if either one is true the result may be BUSY. Include wording that an implementation can use any combination of the 2. Paul commented that for the energy above threshold mode it does not matter how it is determined. As long as it is consistent and it within 10dB of the specified sensitivity either mechanism can be used.  
( Paul Gorday to supply wording. 

Slide 7
Monique commented that this is already a recognized problem. The inter-frame spacing does not work among 3 or more nodes and there is nothing that can be done about it. 

Slide 8
This is already covered by the response to slide number 3. The turnaround has happened before the slot boundary. In slotted mode, transmissions will be detected that start on the boundary. 
Ed commented that the item, described in the 2nd bullet point, was added to the standard for a reason to allow for easy implementations. It was thought to simplify implementations and is not an implementation specific function since it defines over-the-air behavior. Ask the proposer to raise the issue if desired. 

Slide 9
A proposed solution is to reword the sentence stating that after receipt of the coordinator realignment command frame, the device shall go back to the state as defined by the macRxOnWhenIdle PIB parameter. 


14:57
The meeting is in recess for 10 minutes.

15:08
The group reconvenes after recess.

Slide 10
The group does not think there are any ambiguities, the text clearly states that the process for data or MAC command frame shall be repeated, which includes CSMA. 

Also with the 2nd bullet point there is not ambiguity in the standard. 

Slide 11
It seems as the described process de-randomizes the backoff procedure. Paul commented that the count down will be paused as soon as the device determines in can not fit the transaction into the CAP and therefore the procedure does not de-randomizes the backoff procedure. 

( This comment should be studied by the MAC sub-group. 

Slide 12
Under the current operation the ACK is asynchronous, the proposal suggests making the ACK synchronous by leaving the bit clock running. Ed commented that this can already be done today because this is actually an implementation issue and does not depend on the specification. The entire network is always in symbol synch it is just that some implementations decide to re-acquire synchronization using the preamble when the ACK comes in instead of leaving the clock running. 

Slide 13
Ed commented that there seems to be a problem with the definition of the conflict resolution. 
( The group recognizes that there is a problem in 7.5.2.2 and this will be addressed by the MAC sub-group. 

Slide 14
This is related to comment #35 in the comment database and will be addressed by the Phil Beecher. 

15:37
Meeting is in recess till 16:00

16:01
Meeting continues after recess.


Slide 15
Phil already observed this, specially when there are several messages at a coordinator and many devices trying to extract data from a coordinator. 
There is no solution to this. 
( Defer to proposer of the comment to present a solution. 

Slide 16
( This comment is deferred to the MAC sub-group. Phil commented that the fact that this could happen on a MAC command frame is very unlikely since they are not sent as often and there should not be anything pending during association for instance. 

Slide 17
( This comment is deferred to the MAC sub-group.

16:10
Robert’s presentation is concluded.

16:12
Liang Li is presenting the document with the number 802.15-04-0366-00-004b. 
Linag is proposing that the backoff counter is only decreasing when the channel is idle. Robert commented that this was probably not done because of complexity and the group decided not to do this. 

( The CCA problem is deferred to the MAC and PHY sub-group. 

Liang proposes to use the inactive part of the superframe to provide additional functions. Pat commented that the GTS slots could be used for this. The GTS only works for star networks. Ling’s idea could also work for multi-hop networks.
Robert commented that this topic may not be covered by the existing PAR. 
( This comment is deferred to the MAC sub-group.



16:40
Liang’s presentation is concluded. 

16:42
Discussion on how the group would processed with the work between now and the next meeting. 

Hans asked if we need to attend the interim meeting. Robert commented that there is sufficient work to do and the elements to be included in the draft will be decided on. One of the important issues to be resolved at the Berlin meeting is working on the down selection of the PHY. 
We assume that there will be a working group quorum, so decisions can be made at the meeting. 

Recap of the MAC sub-group.
Will continue with weekly conference calls with MAC and PHY sub-groups combined, may split the calls if necessary. 
The participation of the MAC sub-group may be low because of the expected cost of the meeting and potential visa issues. 


17:05
Motion to continue work between now and the next meeting on weekly conference calls made by Ed Callaway and seconded by Hans van Leeuwen. 

Are there any discussions on the motion? There are discussions about the time of the conference call, however it will continue at 9am on Monday’s.


There are no reasonable objections to the motion. The motion is approved with unanimous consent. 

There are no easy ways for splitting the PAR into MAC and PHY and we need to work on the down selection. 

17:11
Ed Callaway is reading the scope of the PAR from the document 15-04-0037-00-004b-Draft-PAR.rtf, which is as follows:


This project will define enhancements and corrections to the existing standard. The revised standard will be backward compatible with IEEE P802.15.4-2003. 

The considered enhancements shall be limited to:

* A method for shared time-base distribution.

* Support for new frequency allocations for Europe, China, and Japan.

* Extension of 2.4GHz derivative modulation yielding higher data rates for the lower frequency bands.

* Mechanism for communicating the revision level.

The considered corrections are:

* Resolving ambiguities. 

* Removing unnecessary complexity, such as making GTS support optional and eliminating BUSY_RX, BUSY_TX, and FORCE_TRX_OFF from the PHY enumerations.

* Resolving issues such as long association time for non-beacon networks, inflexible security use, adding support for multicast, reducing MAC overhead and MAC header compression
There is no additional business in respect to the sub-groups. 

17:15
Huai-Rong Shao is presenting 802.15-04-0313-01-004b starting with slide 32 on the topic of max MAC frame does not fit within the smallest superframe in the lower frequency bands. 

Phil commented that there is the facility to return a status of FRAME_TOO_LONG for the case that a data frame does not fit within the provided CAP. 
This is not part of the standard yet but can be easily added to allow the FRAME_TOO_LONG enumeration to be returned. 
( Defer this to the MAC sub-group. 

Slide 34
Statement is true.

Slide 35
Active scan is described in the text but is missing from the figure. 

Slide 36
Robert heard previously requests for adding different priorities to data and command frames. 
Some MAC command frames that have a response time associated with them may have a higher priority to them. Ed commented that if we do not solve a problem we are adding complexity! Robert commented that his technical staff already experienced conflicts between data and MAC commands. Ed sees that this is a lot more complex than expected, for instance key re-distribution, which is done using data frames, is much more important than any other frames. Ed thinks that the implementation is very complex. Shao said that the implementation is easy by just changing the backoff duration. Ed replied that the proposal would add significant complexity trying to determine what frames have a higher priority than others, that’s why TG4 did not implement any QoS.
Monique asked if this could be implementation specific. Ed things that this will create interoperability problems. 
The MAC is not able to determine if one data frame is more important than the other. Shoa commented that it is easy to identify what a MAC command frame and what a data frame is. Ed commented that in many cases the data is much more important than any MAC command frame. 
( Shao to present more evidence where there is a problem that would require priority services to solve and present the results to the MAC sub-group. The MAC sub-group will not consider this comment before a presentation is made. 

Slide 37
Robert asked what exactly the problem is. Marco added that when the MAC receives the 2nd copy of the association response command frame the MAC will most likely acknowledge the receipt but will not be in a state where this frame would be processed and will probably be dropped. 

Slide 39 to 45
Monique commented that this seems to be a very complex solution and asked how a beacon conflict would be detected. Shao replied that it could be identified using an active scan indicating the time at which a beacon was received. Monique asked how a device can determine if 2 beacons collide. This topic of beacon conflicts is already in the database and the proposal can be discussed as part of this. 

Slide 47
Additional comments on time synchronization. ( Opportunity for cooperation between MAC and PHY sub-groups.


18:00
Motion to adjourn the meeting made by Huai-Rong Shao and seconded by Pat Kinney. There are no discussions on the motion. There are no objections to the motion and it passes by unanimous consent. 
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