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Monday 11/12/01 Afternoon Session

15:40
The meeting is called to order by the chair. 

Review and approve agenda with the document number 01/454r0. Main item on this week’s agenda is working on the draft.

15:46
Motion to approve agenda made by Ivan Reede and seconded by Richard Wilson. There are no objections to the motion. Motion passes with unanimous consent. 

15:46
Review and approve minutes from Portland meeting with the document number 01/248r0. Motion to approve the meeting minutes from Portland made by Ivan Reede and seconded by Phil Jamieson. There are no objections to the motion. Motion to approve meeting minutes passes with unanimous consent.

Marco presented update on weekly conference calls since the July plenary meeting. The technical editing team had weekly conference calls since Portland meeting and a face-to-face meeting of the editing team in September. A list of open issues and comments was created with the document number 01/479r12c. New Phone numbers for weekly conference calls will be distributed to the reflector after this week’s meeting.

15:51
Bob Heile presented TG4’s project timeline with the document number 01/465r0. The plan is to go for letter ballot by January. Planning to move draft to letter ballot by the end of this week. Sponsor ballot probably in July 2002 followed by RevCom approval. 

16:04
Pat Kinney is discussing items from the open issues list (01/479r12c). The current version of the draft is D0.12P802-15-4_Draft_Standard. 

16:15
Issue #51 – Phil Jamieson made some changes in the latest draft (rev12) on managing slot allocation and defined additional primitives in section 7.1.2 of the MAC chapter. The newly added primitives are MLME-GTS and MLME-GTS- REALLOC, which handle the requests and reallocation of Guaranteed Time Slots (GTS). Ed Callaway and Pat Kinney commented that the hooks allowing this functionality need to be available to the lower layers. Phil stated that if the requested amount of allocated time is not available the network coordinator will let the requester know the size of the maximum available time slot is. Phil Jamieson commented that the use of GTS could be optional.
Based on the Phil’s update this issue (#51) is considered resolved. Review collision avoidance timing issue. 

16:31
Issue #54 – Asks to add informative section on CRC. Pat Kinney said that this it is not an issue since it is just informative. Marco Naeve will add this early next week. 

16:32
Issue #61 – The format of the cluster tree addresses need to be explained better since there are so many different addresses types that can be used. Pat commented that the standard requires 64bit IEEE address but so far only 48bit addresses are being assigned. Add new issue (#69) to the list determining what the implications of specifying 64bit addresses. Item is assigned to Pat Kinney? 
Phil commented that section 7.2.1.2.3 is not sufficient in explaining the different address formats (#61). Item assigned to Phil Jamieson and Monique Bourgeois . 

16:42
Issue #64 – Pat Kinney suggested to limit the packet duration at 915MHz to prevent very long transmissions. Phil Jamieson commented that the maximum LLC payload is 101 bytes. Pat Kinney is concerned that with 101 byte packets it takes too much time to transmit the complete packet and stay synchronized at the same time. Therefore clock drifting becomes a concern and resynchronization during the transmission might become necessary. The worst case offset would be 80ppm (+40ppm on one side and –40ppm on the other side). Ed Callaway stated that the maximum payload might need to be reduced to 64bytes otherwise better crystals might be required. Ed commented that even at 2.4GHz a 101byte LLC payload can not be supported. Pat Kinney commented that at the last Zigbee meeting it was discussed that 32bytes might be sufficient. Paul Gorday said that about 50 bytes of payload after the preamble could be supported at 2.4GHz. Fred Martin commented that better crystals would not cost significantly more but temperature stability would become an issue. Paul Grday said that that simulations of the drift over the packet might be necessary. It is proposed to limit the packet size to 58bytes at 2.4GHz. Hans van Leeuwen said that synchronizing the local clock to the symbol clock will help reducing the drift effect. Pat commented that it could be useful having the LLC determine the max packet size depending on the address type that is used. Added issue #76. 

The question was raised if error corrective coding could be of advantage. Pat Kinney commented that even Bluetooth does not do error correction. This would add significant complexity to the standard. Also use of this mechanism is application dependent. Ivan Reede commented that error correction can be done at either the transport or application layerif so desired. With the current 16bit CRC one error in 100 years would get through undetected when transmitting continuously. Pat commented if the purpose of error correction is to increase the range than it needs it needs to implemented in the lower layers.

17:09
Issue #65 – The comment states that the backoff should be applied before CCA test. In cluster-tree, and for critical latency devices this would be a problem so any implementation would be optional. Phil said this could be done manually be higher layer with a simple delay, but to be “clean” it should be in MAC. 

17:12
Issue #67 – asks what the behavior is when handshake is not required. Is described in section 8.4.3.2.   

17:24
Meeting is adjourned. 

Tuesday 11/13/01 Morning Session
08:18
Meeting is called to order by the chair. The main item on the agenda is to continue working on the draft. 

08:25
Marco Naeve presents a brief overview of Chapter 5 “General Description” of version 12 of the TG4 draft.
=> Table 1 needs to be updated by replace “distribution node” with “Full Function Device” and “Network Device” with “Reduced Function Device” also add “Network Node” as a function of an FFD in a star network.
=> Reword 5th item in section 5.3.3.2 “Location of the correct…”
=> Change “frame” to “packet” and “super frame” to “frame”.
=> In figure 11 the left sketch needs update.
=> The schematic views of the packet definitions need to be updated or section 6.4.1 needs to be changed (fig 12, 13, and 14). Marco and Phil will talk.
=> Figure 15 needs to be changed. Marco and Phil will talk. 

09:20
Marco concluded introduction.

09:22
Paul Gorday presents a brief overview of chapter 6 “PHY Layer Specifications” of version 12 of the TG4 draft. Table 3 needs to be updated. 
Max packet size needs to be updated as discussed yesterday. 
The question was asked why a minimum power level of 1mW was specified. Ivan commented that in order to archive minimum interference a minimum power of 0dBm might be necessary to allow for MAC layer cooperation. It might be advantageous to allow reduced power levels to eliminate the need for an LNA and therefor reduce the  power consumption. 

09:59
Group recesses till 10:30.

10:34
The group reconvenes after recess.
Paul is continuing his presentation of the PHY layer section. 
The required minimum receiver sensitivity is now –85dBm.
The RSSI value is passed to layers above the LLC sublayer because this information can be used in higher layers for some channel selection and some routing algorithms. 
The psduLength needs to be updated in table 6. 
The MAC sublayer uses the RSSI to make a clear channel assessment.
The modulation and spreading mechanisms for 868/915 MHz are different from the 2.4GHz PHY. Need to discuss the modulation and spreading mechanism of 868/915 in more detail to find areas for simplification. 
=> In table 22 the maximum chip values should be 14 and 15 and not 30 and 31. 
Pat commented that there is no 902-928 ISM band in Japan as listed in section 6.7.3.1. It was suggested to eliminate all references to countries. 
The TX-RX and RX-TX turn-around time of the 868/915 PHY is specified as 500µs while at 2.4GHz it is specified as 250µs. Pat is concerned that the 500µs value 868/915 is too long and significantly reduces the throughput and back-off mechanism. Pat proposes to use the same value as specified for 2.4GHz. Issues will be discussed with Robert Poor, who developed the numbers. 
Pat commented that the minimum receiver sensitivity for 868/925 should be lower than the on of 2.4GHz since the data rate is reduced significantly. Should use the same algorithm for calculating the sensitivity for 868/915 than is used for 2.4GHz PHY. 
Pat commented that section 6.7.6. and 6.7.7 on duty cycling and antenna for the 868MHz band should be informative and not be in PHY section. Will be put in informative annex C. 

11:18
Paul Gorday concluded his overview.

11:18
Monique Bourgeois is presenting a brief overview of chapter 7 “MAC Sublayer Specifications” of version 12 of the TG4 draft.
Pat commented that the guaranteed time slots (GTS) should be optional and not required. => Update MAC and General chapters.  
Ivan Reede asked if there is a mechanism to determine the capabilities of a node. Pat Kinney added to that asking  if there is an active mechanism that interrogates to join a network instead of just passively waiting by listening for beacons. Phil Jamieson replied that these options are possible but are performed in the network layer and therefore not part of this standard. 
Pat commented that there should be a resolution in the PIB on network IDs. 
=> In section 7.2.2.1.3 “super frame” needs to be replaced with “frame”.
It might not be favorable to divide a frame into 24 time slots because once the beacon interval gets extended and get longer significantly longer than the base duration these time slots become very large.

11:58
Moniques presentation is concluded and the group recesses till 13:00. 

Tuesday 11/13/01 Afternoon Session

13:28
The group reconvenes after recess. 
Phil Jamieson is presenting a brief overview of chapter 8 “LLC Sublayer Service Specifications” of version 12 of the TG4 draft.
=> Check if table 80 is redundant.( Phil) 
The question was raised what the unit for the llcHandshakeWaitDuration is since the value is not yet defined. Options are units of turnaround time or time slots of a frame. 
Ed Callaway asked if it is specified how the LLC should react when something is not correct or invalid.  
=> Add primitive to indicate invalid response to the network layer. (Phil)
=> Correct values in figure 38 containing the message sequence chart (Phil). 

13:54
Phil’s presentation is concluded.

13:57
Jose proposed to have a smaller draft team work on updating chapter 5 and 6 starting at 15:30. New version will be distributed tonight for discussion at tomorrow’s morning. 

13:59
Meeting is adjourned till tomorrow morning. 


Wednesday 11/14/01 Morning Session
08:15
Meeting called to order by the chair.
Phil Jamieson is presenting the updated version of section 5 “General Description” of version 13 (prerelease) of the TG4 draft. 
=> Figure with topologies needs to show that arrows mean communication flow.
=> The right sketch (2) of figure 11 showing the data transfer mechanism needs to be deleted. 
=> The data packet structure diagrams still show a “frame crtl” field, which needs to changed to “packet crtl”.
=> The preamble is now part of the PHY.

=> Add explanation on peer-to-peer topology.
=> Add explanation on peer-to-peer network formation. 

08:35
Phil’s presentation in concluded. 


08:52
Review and discussing section 6 “PHY Layer Specifications” of version 13 (prerelease) of the TG4 draft. 


=> Move Table 3 to annex C.
The packet length field as shown in table 5 in section 6.3.1.1 was reduced to 58 bytes by Paul Gorday based on the discussions from Monday. Pat asked if this length could be increased if short addresses are used. (Added as issues in comment list). 
Pat proposes a 5 mode CSMA method. One mode being the corellator output, indicating if there is a friendly signal in the channel, another mode could be an 802.11 like NAV resulting in a deferred transmission, since the pure RSSI does not work well. Pat said that advantage would be that communication would be deferred only when the channel is actually busy and not when occupied by a µWave oven. It was commented that internally to the PHY, the RSSI could be done implementation specific. 


09:59
Meeting is recessed till 1pm. 

Wednesday 11/14/01 Afternoon Session

13:15
Meeting called to order by the chair. 


Review of the open issues list with the documente number 01/479r12.

13:16
Issue #41 is closed with the latest submission from Phil Jamieson.

13:17
Issue #52 - Collision avoidance timing issue. Robert Poor would like to make sure that the MAC implementers make sure that the timing is correct.
Issue #52 is closed. 

13:20
Pat Kinney presents his newly added comments. Issue #64. Pat Kinney commented that in general he would like to know what the best max packet length is. The purpose is to find a reasonable number instead of an arbitrary number. 


13:24
Issue #65 - Backoff before CCA test for the case that several node would like to respond to a multicast message. Could be implemented in higher layers but technically it is a MAC function. Phil Jamieson agrees but this should be optional since this is a concern for applications requiring low latencies. Robert Poor proposed a programmable pre-backoff mechanism, e.g. when setting pre-backoff to 0 it is basically the current response. Pat Kinney commented that this should not be a concern for low latency applications because they would probably use GTS and therefore should backoff at all. 
It was decided that this issue will be discussed in a separate smaller sub-group. 
Pat Kinney is showing document 01/498r0 from Robert Poor proposing an updated backoff mechanism. The MAC needs to know if it is transmitting in a GTS . Backoff can’t be used in a cluster tree. MAC knows what addressing information is passed through and therefore knows what mode it is operating in.


13:38
Issue #66. - It is the contention of TG4 to be very low duty cycle (<0.01%) and low power consuming, but implementation also has to be low cost. One way to reduce cost is to use cheaper x-tals and compensating for it. Robert Poor commented that algorithms exists that compensate for x-tal related issues. Pat Kinney commented that one solution is that every node compares its own internal clock with the beacon clock and adjust accordingly to correct errors. Robert Poor said that in a beaconed system the maximum time before the error becomes too large can be calculated. However, in a non-beacon system the hooks are needed to determine the round-trip transit times to reduce this error. Robert introduced his comment to provide at least the hooks for this to be part of the spec. Robert Poor withdrew the comment.
Robert commented that a 16 bit counter would be sufficient. Phil Jamieson said that this is an application layer task.

13:57
Issue #67 is closed.

13:59
Issue #68 – Increase RSSI encoding to 8 bits instead of 3 bits. Robert Poor’s said that the RSSI could be a useful hint on the link quality and 3 bits are not sufficient, specially when considering that increasing it to 8 bits does not add significant cost. Pat Kinney commented that the intention of a CCA should be to determine if a friendly device is currently occupying the channel. The CCA should not indicate a busy channel when a microwave oven is running. Robert Poor responded that the CCA does not add significant value  in very low duty cycle applications such as the ones targeted by TG4. It was stated that for political reasons it is not advisable not to implement a CCA mechanism. Pat Kinney reviewed the 802.11 mechanism and proposes to use 1 of the 3 following modes.

1) Check if channel energy is above a defined threshold, measuring the noise floor (RSSI). 

2) Actual carrier sense by measuring the correlator output.

3) Determine CCA from 1 and 2 together. 


The PIB could contain the CCA mode. Pat Kinney commented that the correlator output is already there and can be used for CCA without a significant change. It was stated that this CCA would be limited to recognizing TG4 signals only. Pat stated that with this method the radio would be synchronized to a signal that is otherwise considered interference. Even if started during an ongoing transmission the CCA would still work. Paul Gorday responded that there is a limitation when this CCA mechanism is applied during an ongoing transmission such that consecutive symbols can not be detected since the data is code position modulated. RSSI will not work in noisy environment. However, Robert Poor said that RSSI is useful to find the least noisy channel by measuring the noise floor. Jose Gutierrez commented that since complete synchronization is not possible I tneeds to be determined how many correlations in a given period could be achieved. Robert Poor said the correlator output is a more useful indicator than RSSI when used for routing purposes. Robert Poor proposed to modify the draft to use the output of the correlator for the CCA and keep the RSSI measurement as a means to determine channel availability. On the MAC level a busy/free indication might be sufficient. Pat proposes to use the 3 level model as he proposed above and leave it open to the implementer.

14:34
Pat Kinney moves that the group adapts the 802.11 method for CCA generation. 
Jose would like to amend the motion by eliminating 802.11 from the wording since this implies complexity. 

14:37
Pat withdraws the motion. Issue will be discussed in smaller subgroup.

14:38
Group recesses for 5 minutes to discuss the details. 

15:30
Group reconvenes after recess. 
Ed said that he presented a brief overview of TG4 to the coexistence committee with the number 01/449.

15:35
Pat proposes the following 5 CCA methods. PHY shall perform one of the following five CCA mechanisms: 

1 Determine if energy is above threshold. 

2 Carrier sense

3 1 and 2

4 Carrier sense with timer.

5 1 and 4


Pat Kinney thinks the MAC does not add any value to the CCA decision, therefor the PHY should only indicate a busy or idle statement. The energy threshold should be set near sensitivity. Ed Callaway responded saying that the proposed threshold value of less or equal to –80dBm is too strict and technically not achievable. 

15:49
Pat Kinney moves the motion to change to CCA method from pure RSSI to a combination of as RSSI and carrier sense as stated in document 01/522r0.

15:51
Motion made by Pat Kinney, seconded by Jose Gutierrez. Motion passes with a result of 6-0-5. 

15:54
Issue #69. – Still open. 

15:54
Issue #70 is closed. 

15:55
Issue #68 - Expanding the RSSI from 3 bits to 8 bits. The RSSI do not have to be scaled. Jose proposes to change the name RSSI to signal quality. 

· Following a proposal by Jose Gutierrez the link power strength is renamed to “link quality indicator” and the value will be 8 bit wide. Issue #68 is closed. 
16:15
Issue #67 

· Phil Jamieson will update figure 35 in section 8.4.1.2 page on page 109. Issue #67 is closed. 

16:18
Issue #71 - Active vs passive joining. Phil Jamieson responded that this is a higher layer issue. #71 is withdrawn. 

16:19
Issue #72 and 73 are closed. 

16:20
Issue #74. - Hans van Leeuwen commented that 868/915 turnaround time of 500µs was decided on was a precaution it was not known if the MAC would be sufficiently fast. Pat Kinney proposed to specify the same turnaround time for both MACs since they both use the same MAC. Ed Callaway is concerned that this would limit the implementation choices since some low-end  µP might not be able to run the MAC functions fast enough.

Robert Poor stated that the turnaround time is tied to tha hardware and should be a PHY only spec otherwise the MAC implementation is tied to PHY implementation and then requires a single manufacturer solution. For instance TG3 specifies the turnaround time only for the PHY and does not consider MAC processing delay. 

· Ed will find out how the turnaround time is specified (TG3). 

· Change low band turnaround time from 500us to 250us. 

16:42
Issue #75 and 76 are closed. 

16:42
Review of the open issue list is concluded. 

16:43
Review of chapter 6 of version 13 of TG4 draft continuing at section 6.3.1.
Robert Poor proposes to add another primitive for channel selection. Phil Jamieson that this should be added to the PIB. 

16:49
=> Add primitive called PLME-ED (Energy Detection) for requesting energy detection in the current channel. (section 6.3.2)  Add the text for this primitive later. The channel status is now going to be a busy idle determination.
=> Create PIB entry for phyMaxPacketSize.
Section 6.6.3.3.5. is deleted because it is redundant information already specified by the error vector magnitude. 

=> Jose fix figure 25. 

=> Change RSSI section of 868/915 band to be the same as for the 2.4 band. Otherwise make section general. 

18:05
Recess till tomorrow morning. 

Thursday 11/15/01 Morning Session

08:19
Meeting called to order by the vice-chair. Agenda for this morning is working on the MAC section of the draft. This afternoon the agenda includes drafting the letter ballot and preparing closing report. 

08:25
Review and discussing section 7 “MAC Sublayer Specifications” of version 13 (prerelease) of the TG4 draft.
Following the open discussion on separate LLCs with representatives from various working groups, the TG4 LLC needs to be merged into the MAC chapter. Ivan Reede said there is a mechanism called station management that will help adding functions that not included in the 802.2 LLC (Precedence already exists). There are 2 concepts either include the functions in the station management or combining it all into the MAC. Marco Naeve proposed to create and upper and lower MAC layer. Phil Jamieson said that keeping the layers separate makes it easier to understand and implement and clearly fragmentation and handshake are an LLC issue.
Since this is not a technical issue but editorial this change can be made later. 
=> Update figure 25.
Items that need to be changed for the LLC MAC integration:
MD-HANDSHAKE.indication is not needed anymore and can be deleted. 

The LLC primitives need to be modified. 

Pat Kinney asked how a correct address is validated (table 26). Phil Jamieson responded that valid addresses are specified in table 27
=> Insert reference to table 27 in table 26. 
Add a macMaxPacketSize entry in the PIB which refers to the phyMaxPacketSize. 

Add definition for third TxOption 0x04 reply expected. 

Add paragaph in MAC data section services related to address /topologies (Phil) after table 26.

Phil update section 7.1.1.1.3. since the handshake has changed. 

It became clear that merging the MAC and LLC layer is a major effort and therefore the group decided to have the work continue in a smaller subgroup. 

09:29
Meeting is recessed till 13:00.


Thursday 11/15/01 Afternoon Session
13:02
The vice chair is calling the meeting to order.
The integration of the LLC into the MAC chapter is not complete yet. The current plan is to recess till 3:30pm and continue reworking the MAC section in a subgroup. At that time a decision can be made if the draft is far enough for submission to letter ballot. No objections were voiced and they group recesses till 3:30pm. 

13:04
Recess.

15:39
Meeting called to order by the chair. 
Jose provides an overview of the current state of the draft. The editing team feels that the draft is far enough to go forward to letter ballot. Pat Kinney commented that the General section and the PHY section are sufficiently far to validate a vote. However, merging MAC and LLC is significantly more difficult than expected. Also, not all issues such as dynamic channel selection have been reviewed yet. Jose Gutierrez commented that the channel selection could be made optional chosen by the network coordinator. 

15:47
Phil Jamieson is presenting  chapter 7 on “MAC sublayer specifications”  from version 13 (prerelease) of the TG4 draft. 
=> Determine what is sufficient for referencing the 802.2 LLC SAP. 
=> Decide how optional primitives will be handled. (Phil) 
The byte used for the LLC header is eliminated and some of its functions is included in the MAC header. 

=> Update figure 12 on data packet format to reflect change. 
The macMaxPacketSize is defined as phyMaxPacketSize plus 26. 
Section 7.5.3 on optional dynamic channel selection is not well defined yet and primitives have to been implemented. It always possible to select the best channel but is very difficult to change the channel once the network is established. Pat Kinney proposed to state that this feature is not supported in this version of the standard. 
The new implementation for DCS is: “In case the communication requirements in the current channel are not satisfactory the network coordinator may switch to an alternate channel by broadcasting beacons on the new channel.” 
There is already a mechanism for dealing with lost beacons due to a snoozing network coordinator. However, with the new DCS statement the network nodes might not know if the network coordinator switched the channel or is just snoozing. Pat Kinney commented that the lost beacon number should be a network parameter and not a device dependant parameter. Ed Callaway suggested to send a beacon indicating that the network coordinator is about to switch the channel. 
Pat Kinney replied that it is not defined how to handle this case when a handshake packet is not received within maxMaxHandshakeWaitDuration.  An explanation was added saying that if a handshake is not received within a period the node will attempt to retransmit the packet using the CSMA-CA algorithm. 

16:44
=> Move section 7.5.4 higher up in the chapter closer to where the CSMA-CA procedure is described. 
=> Check document and change packet segments to packets.

=> Change figure 35 on “data sequencing in a transaction originator and recipient” from FSB to PSB (Phil).
Issue #65 is closed. Was changed. 


Issue #61 is closed. 

16:56
Presentation is concluded. 
Jose asked what the general impression of the group is on the state of the draft. Bob Heile stated that the draft has to be complete by December 7th, otherwise the letter ballot will not happen till January. 
 

16:59
Pat presented document 01/533r0 a summary of the document show to TG1 before their draft was put forwarded to letter ballot containing IEEE rules and requirements for putting a draft forward to letter draft. 

Motion requires leap of faith because group will not see final result till the letter ballot with the advantages of moving 4 to 5 weeks faster. 

17:14
Motion that the 802.15.4 task group approve draft D13P802-15-4_Draft_Standard for submission to 802.15 working group for letter ballot if and only if the editing committee comprised of Jose Gutierrez, Pat Kinney, Phil Jamieson, Monique Bourgeois, Said Moridi):

· Makes all necessary editorial changes to D12P802-15-4_Draft_Standard

· Implements all technical changes agreed upon as per TG4 meeting minutes (IEEE802.15-01/460r0 this document). 

· Makes no additional technical changes to the draft.

· Abides by IEEE rules for task groups

Moved by Jose Gutierrez and seconded by Phil Jamieson. This motion requires 75% approval.
Discussion of the motion: This is a task group motion, the working group motion will be simpler. If the working group does not approve the motion we will not go to letter ballot. Paul Gorday asked if the meeting minutes could be made available before the vote tomorrow to make sure everyone agrees to the technical additions. Some of the technical changes might be lost. Need to make sure all changes are part of the minutes. Our options are to continue accepting friendly amendments or calling the question. Pat Kinney calls the question.

17:24
Motion passes (9-0-0) (approve/against/abstain) with unanimous consent. 

17:25
The motion that will be put forth to the working group states:
Motion that 802.15 TG4 requests that the 802.15 working group submits the contents of document D13P802-15-4_Draft_standard to letter ballot no later that 7 December 2001. 



Bob Heile commented that if the group misses the date the draft will not move to letter ballot, because the ballot would be going on during the January interim meeting. 
Objectives for January working on the letter ballot or comment resolution depending on the outcome of the motion or letter ballot. 

17:31
Motion to adjourn made by Ed Callaway and seconded by Jose Gutierrez passes with unanimous consent. This concludes the session. 
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