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21 - 25 January 2002

Monday 01/21/02 Afternoon Session

13:13
Meeting called to order by the chair, Bob Heile.
Review of the agenda with the document number 802.15-02/006 including a summary of the past conference calls, comment resolution on letter ballot, discussion on Zigbee relationship, initiation of sponsor ballot pool update, and objectives for March meeting, 

13:17
Motion to approve the agenda is made by Pat Kinney, and seconded Marco Naeve. No objections were voiced and the agenda passes with unanimous consent. 

The meeting minutes from the November 2001 meeting in Austin are in document number 802.15-01/460r0. Motion to approve the Austin meeting minutes is made by Pat Kinney and seconded by Ivan Reede. No objections to the motion, the agenda passes with unanimous consent.

13:22
The technical editor, Jose Gutierrez is presenting an updated on the results of the past letter ballot LB13. The results of the letter ballot are in document 802.15-02/056. Most of the 650 received comments are from the editing team. About 30% are from other working group members. About 50% of comments are editorial in nature. Jose sorted the comments in categories, such as MAC editorial, PHY editorial. These categories are assigned to various champions with support from other team members. The champion will update their particular clause of the draft document. There are 2 special categories assigned that need particular attention, these categories are cluster tree and coexistence. 

All comments that are solved need to be submitted to Jose via e-mail.

Jose assigned technical ambassadors to some commenters. The purpose of the technical ambassador is to interface with one particular commenter on any questions are results of the comment resolution process. The ambassador does not need to resolve comments of his commenter. 

The editing team will breakup in sub-teams for comment resolution. Bob Heile proposes to devote one meeting a day to discuss major technical items that come up during the comment resolution process with the task group. This daily meeting is set to 3:30pm on Tuesday, Wednesday, and Thursday. 

Bob also proposes to invite particular commenters to discuss their comments.

Ivan Reede proposes to set a time limit for the discussion of each comment to prevent dead-locks early one. 

13:58
The task group recesses and splits into sub-groups for comment resolution. 

Tuesday 01/22/02 Afternoon Session

15:39
Jose Gutierrez, the technical editor asked the editing team to check for shall(s), should(s), and must(s) throughout the document. 

15:43
Phil Jamieson, from the MAC editing team brought up the topic of fragmentation for discussion. Th maximum MAC packet size is determined by the maximum PHY packet size. For TCP/IP the MAC must accept packet in the size of 1550bytes of data. This is too large for TG4 devices. Fragmentation is usually a higher layer task and should not be in the MAC sub-layer. This leaves it to the implementer to decide if this function is required for his particular application or not. Fragmentation is usually an LLC task. Therefore, Phil proposes to put fragmentation in the upper layer. 

Pat Kinney opposes this proposal. The purpose of a standard is interoperability and leaving this to higher layers creates proprietary implementations again. The packet size is already very small with being only 64 bytes in size. If all the tasks are done in higher layers the need for a standard becomes invalid. 

In most other wireless standards, such as 802.11 and 802.15.3, fragmentation is done in the MAC sub-layer. 

The text for fragmentation is already contained within the MAC clause, however, the interface to the MAC needs to be re-defined. 

Phil commented that the advantage of fragmentation is that the upper layers just send their data to the MAC, which will then deal with the sending the data out. 

15:57
Comment ID numbers 572 and 574 should be global edits and not MAC edits. 

15:59
Handshake vs. acknowledgement. It is proposed to replace handshake with acknowledgement. Globally (MARCO)

16:01
Pat Kinney said that what TG4 calls a packet is called frame by 802.11. Need to research how TG3 is doing it and we should be consistent within the working group.

16:07
The draft needs to include an interface to 802.2. Currently there are 2 interfaces, but now the question to which interface the incoming packet should be sent. TG3 has a conversion layer between the MAC and the LLC, which will take care of the translation depending what kind of LLC is sitting on top of the MAC. 

There are 2 solutions to this issue one is adding a flag in the PIB and the other is adding a packet conversion sub-layer, like TG3 is doing. 

Comment #138 - The 868/915 PHY currently does not comply with FCC 15.247 regulations. A solution is to further study FCC regulations or alternatively creating a 3rd PHY solution. The FCC is entertaining a simplification of the current regulation and it might be acceptable in the future. The fallback option is 15.249, which limits the output power to 0dB and not 1W as currently proposed. Another option is doubling the data and chip rate at 915MHz.

The higher output power is preferred. A doubling of the DR is not really necessary but it would simplify a solution to the regulatory issue. 

Comment #140 – Comment states that the turn-around time of 250µs is unnecessarily tight. The consensus of the team was to accept the comment, however, Said expressed concern of the usefulness of the CCA with a turnaround time of 1ms for instance.
Pat Kinney commented that the turnaround time should be sufficiently fast to make the CCA a better mechanism for coexistence. 
The concern is that the PLL for a single solution serving 868MHz and 915MHz will significantly slow down the turnaround time.
Farron Dacus comments that 2-3ms of turnaround time would be reasonable, which could be pushed down to 1ms. An alternative would be to go to a more expensive solution by using separate crystals.
Pat Kinney commented that a very good CCA is required because of our low data rate otherwise significant bandwidth might be lost before it can be determined that the device actually interferes with another device. 

Comments #175 and #176 - Energy detection and link quality. The team agreed on monotonicity. Cost prohibits making absolute energy measurements. 
The lowest detectable energy level could be receiver sensitivity while the upper bound is the maximum output power.

Robert Poor said it is not important where the absolute max and min is, goal is to make the device inexpensive to manufacture. 

The resolution used to be 3bits but was changed to 8bits during the Schaumburg, IL Ad-Hoc meeting. However, most bits probably will have no meaning when the accuracy can not be reached. 

Paul Gorday proposed to leave the accuracy of the energy detection at 8bits but state in the draft that only the first 3bits are somewhat accurate. Pat Kinney added that this could be specified as a recommended practice. 

An accuracy of better ±5dB will get more expensive. It is proposed to make 00 the lowest possible value that can be measured (own signal noise). 

· The bottom bound will be specified as the lowest level present. 

Comment #187 – Questions why the max packet size at 2.4GHz is smaller than at 868MHz?
The reason is that the 2.4GHz PHY looses its synchronization earlier and therefore the packet size is smaller. 

Phil Jamieson proposed to make maxPacketSize constant. 

One option would be using a more expensive crystal or an adaptive synchronization algorithm. The problem is the crystal and the fact that the clock will not be corrected after the initial synchronization

Pat Kinney proposed to specify the maxPacketSize as 128bytes for both PHYs (868/915MHz and 2.4GHz). 
One concern is that not all applications might support that large of a packet size. Fred Martin commented that in mobile applications large packet formats might cause problems. A solution to that would be to change the PIB entry depending on the application. Phil Jamieson proposed to specify the maxPhyPacketSize a value between 58 and 127, however that might require a mechanism for exchanging the maxPacketSize information among the network nodes.

Comment #189, #195 - CCA mode 4 is not unclear and mode 3 and mode 5 seem to be the same.
This was taken directly IEEE 802.11.

17:25 Recess

17:37
Meeting continues after recess. 
Robert Poor is presenting TG4 position on coexistence with the document 02/065r0, which he presented to TG2 this morning. Slide 3 should say “will” and not “shall”. 

17:54
Robert’s presentation is concluded. 

18:01
Ed Callaway presented a summary of all LB13 comments on the cluster-tree topology, the presentation has the document number 02/xxxr0. 

Ed stated that the response to many of Rajugopal Gubbi’s comments could be that cluster-tree is not part of the standard and that the included information is for informative purposes only.

If TCP/IP support is required a receive-buffer of at least 1550bytes is necessary. Ivan Reede proposed to provide UDP support instead, because that only requires a maximum receive buffer of 80 bytes. This supports ping and DNS and with that TG4 provides compliance to a standard protocol. UDP is a user defined protocol. UDP support is required when supporting TCP/IP (DNS is UDP). 

Jose Gutierrez proposed to specify the buffer size in the PIB, which helps determining what can be supported. 

· Add maxBufferSize via variable size.

18:43
Adjourn

Wednesday 01/23/02 Morning Session

09:51
Discussion with Rajugopal Gubbi about his comments. Raju asked what the goals of the TG4 MAC and PHY are. 

Pat Kinney answered that the goals of TG4 can be summarized as follows:

· Low-cost

· Very small memory requirements, 4k of stack

· Minimal devices (light switches and bulb, security devices, metering devices). Potentially only 1 reading a month, a light switch may communicate more often.

· Can’t afford battery drain or the cost of other solutions. 

· System on a chip, digital part needs to be very basic. 

Phil Jamieson added:

· The data rate is very low (~10k). 

· Zigbee may also look at PC interface devices and low latency applications requiring only little data transfer. 

· Home automation applications (preferably at 915MHz)

· Short range, max data rate of 250kbps but lower in 915MHz band.

· Have base functionality required for everyone, but if more functionality is required it provided  by higher layers.

Raju asked if the higher layers might be custom made? What happens when 2 devices from different manufacturers want to become a network coordinator? How does one node informs another node of its capabilities? There need to be a mechanism in the MAC to ensure interoperability. Interoperability can not be ensured if all of these tasks are done in higher layers. Raju added that non-IEEE organizations can not define text in an IEEE standard, e.g. WECA can not define anything 802.11 related. 

Phil Jamieson responded that Zigbee is building on top of 802.15.4 and is not trying to define 802.15.4 related issues. Depending on application there are different kind of higher layers. 

Raju said what is missing in the draft is the upper part of MAC, defining how one MAC sub-layer connects to other MAC sub-layer. 

Ed Callaway asked Raju what the tasks of the MAC should be? 

Raju said that the document is light-weight but given the requirements the devices will not be light-weight. Raju understands that TG4 does not want to burden applications with functions it does not need. However there is the risk of interoperability. 

Jack Pardee commented that there should be a minimum support for very simple devices. 

Ivan Reede added that under no circumstance should any TG4 devices that operate using different higher layers interrupt one another. 

Raju commented that TG4 is doing a good job but in clause 7 many things are missing that were introduced in previous clauses. Why not use TG3 MAC since it is very similar (about 90% match to TG3), The work is already being done by TG3. 

Phil Jamieson answered that typical TG4 applications don’t require security or authentication. 
Raju said that if the TG3 and TG4 MAC back off in the same fashion they would not interfere with one another. One MAC for 3 different products should be cheaper than having different MACs for different groups. Raju commented that there is no MAC level support for functions such as selecting a network coordinator or how devices would talk to another. TG3 includes the selection of a network coordinator in the MAC.

10:30 Recess
Wednesday 01/23/02 Afternoon Session
13:09
Discussion with Rajugopal Gubbi on his comments. 

Raju’s main issue is that the MAC does not support many of the features that are mentioned in clause 5. Also the draft claims low complexity but leaving something to higher layer by not supporting it in the MAC does not reduce complexity. For instance GTS requires a frame format, which is not specified in the MAC. Either include it in the MAC or remove it completely.

Phil Jamieson said that some applications, such as joysticks, might need GTS. Phil does not see a problem adding another frame format but this might require additional header bytes. 

Jose Gutierrez commented that this is a building block approach were 802.15.4.handles PHY and MAC while Zigbee handles the higher layers. 

Raju said these are no hooks in the MAC to provide GTS funcationality.

Phil responded that there is an interface providing GTS functionality. 


Raju’s issue is that TG4 can’t specify something that requires support by a group external to IEEE. 

13:32
Continue with discussion on cluster-tree topology.  

Raju comments that the concept of the cluster-tree topology is defined very well but the underlying functions do not support this concept.  

Ed Callaway stated that one of Raju’s comments addresses routing. Routing typically is not part of the medium access control sub-layer. 

Raju responded that 802.11 included routing functions in the MAC sub-layer, used in access points for instance. 

Monique Bourgeois asked if the MAC layer has to support routing tables?

Because of the complexity 802.11 did not include that in the MAC. 

Monique commented that only hooks are provided so devices that do not require certain functions are not burdened. 

Raju responded that the basics for this is already there with the definition of the RFD  and the FFD. 

Ivan Reede commented that the problem is that TG4 envisions many applications, while the purpose of the other groups is just transmitting bytes from one place to another, TG4 has many different requirements. 

Raju responded that there are already other application using 802.11, for instance Audio. 

Raju said if the complete cluster-tree network is implemented above the MAC just don’t mention it in the standard. 

Ed Callaway responded that the basic definition of the cluster-tree was included to clarify some of the decision that were made and provide an explanation of some of the primitives, and addressing formats that are included. 

Raju proposed to refer that if routing is required something outside of this standard may be used but the draft should not explain something that is not included.

Raju said that the standard needs to define how the bits are implemented and integrated but how they are used does not need to be explained. Put Cluster-tree addresses above the MAC. 

Phil Jamieson summarized the discussion:

Need MAC packets for MAC to MAC communication. May need to integrate functions such as GTS, and assosication at the MAC level (as TG3 is doing). Push cluster-tree above MAC. 

2:20
Recess
Thursday 01/24/02 Afternoon Session
15:31
Meeting called to order.
 Review of main topics from open comment list by the team leaders. 

The re-circulation ballot would have to start by March 1st if the group wants to get it done before the next meeting. Re-circulation ballot could continue during the meeting, however the group might not have anything to do during the meeting. 

SEC approval is required to go to sponsor ballot. There are 3 options for this process. 

1. SEC approval at the March meeting.

2. Delay for 4 month delay and get SEC approval at July meeting. 

3. Or request  a SEC letter ballot. 

Marco Naeve:

There are no main issues from the comments on clause 5.

PHY team update: Comments #135 and #115 are accepted. Not all comments are closed but actions have been identified. 6 have been rejected. The review of annex C is completed. 

The 12 remaining technical issues break down into 6 major categories. These are:

1. The 6dB bandwidth does not meet 15.247 for the 915MHz PHY.
Might be the most challenging issue. 
One solution might be to go to 3 different PHYs. Ed Callaway does not share the opinion, the 868/915MHz still is only a single PHY. The advantage would be that 915 would have a higher data rate again. 

2. Can the turnaround time for 868/915 be relaxed to 0.5-1.0 ms?
Mainly a cost issue. 

3. Coexistence is insufficiently addressed.

4. TX power back off not specified, should this be considered?

5. Is 0dBm adjacent channel rejection sufficient?

6. Should low rate mode be added to 2.4GHz PHY via coding to extend range?
Might be easy to solve, please include Arthur in discussions.

Phil Jamieson asked how the CSMA would work when the turnaround time is reduced? Someone might access the channel during the time  a transceiver switches from RX to TX.
Farron Dacus thought this would not be an issue in systems of similar nodes. Because of the low data rate, the node density has to be low too because of the limited bandwidth. 

15:58
MAC team update:

There is a total of 276 MAC related comments, 119 completed with most being accepted. Mainly technical comments remain. Many technical comments are very similar and most of them call for other MAC packet formats. 

Packet Format Changes:

Currently the MAC header is at capacity. Need to distinguish MAC packets. The packet contol fields must be split into packet control field and addess control field. 

New primitives for association, disassociation, GTS allocation, zone manipulation, and beacon request are proposed. 

Phil thinks that all of these comments can not be solved in 3 weeks. 

Jose Gutierrez commented that the group has till the end of February to complete the comment resolution. 

Cluster tree update:
There are 18 comments addressing the cluster-tree topology, 14 of those are from Raju. Clause 5 has been updated to clearly identify that the cluster-tree is a substructure of peer-to-peer. 14 comments are based on the philosophical misunderstanding of what tasks a MAC should do.
If these discussions go on for more than 3 weeks an agreement can not be reached.
Ivan Reede recommends reading IEEE 802.0, which identifies what tasks are done by what layer. He added that we could say that cluster-tree is outside of the scope of this revision of the standard, leaving the door open to include it later. 

Bob Heile said that SEC approval is required to go to sponsor ballot => sponsor ballot (40days) => approval from SEC to go to RevCom review. A revision would start all over with the process with a new PAR (2 years of work). Bob recommended waiting with the re-circulation ballot till after the March meeting if the group can’t complete the work in 4 weeks. This would allow the group to review the draft again at the next meeting. Not getting it done in time would cause 2-month delay. However, rushing to complete the work in 3 weeks might not result in clean draft. An Ad-Hoc meeting between now and March meeting might be useful. 

Jose Gutierrez proposes to start re-circulation a week after the March meeting to provide sufficient time for clean-up. 
Ivan has seen the 802 group being very contentious lately keeping good drafts from being forwarded by discussing things that really don’t matter. 

March 1st is the drop-dead date for the start of the re-circulation ballot. This would mean the group has 5 weeks to complete the comment resolution. 

Phil Jamieson does not feel comfortable with that since many comments that have not been even considered yet. 

Jose Gutierrez proposes to have a combined conference call on 2/15/02 to see how far the group is. 

David Seifer is volunteering to help with the SCL and PIC. 

1h conference calls will start Monday 2/4/02 at 9am Central Time and will continue on weekly basis.
Evaluate progress on February 15th. 

Jose Gutierrez will provide a summary for the closing report.

16:47
Meeting is adjourned
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