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8:15:
TG3 chair called the meeting to order.  Chair reviewed the agenda. 

8:22
TG3 draft review by J Gilb.  James had no presentation, the baseline draft has been released.

8:32
A Heberling reviewed the MAC portion of the baseline (IEEE802.15-00000d02). 

8:34
R Roberts presented the management layer of the baseline draft. MIBs will be changed to PIBs

8:42
In R Gubbi's temporary absence, A Heberling reviewed the frame formats.  
Open Issue: how network ID is derived is not defined.
Where should the MPDU CRC sit? In the PHY or MAC? M Schrader expressed his opinion that the CRC belonged in the PLCP.  J Gilb commented that there is no distinct PLCP in this standard its function is implemented in the PHY.  R Roberts suggested that the CRC belonged in the MAC, but did not want to get hung up on implementation.  B Schvodian commented that it would affect the interface since if a bad packet were received the PHY would have to inform the MAC that a bad packet was received.  J Gilb suggested that having it in the MAC would allow the MAC to either fix a bad packet or just pass it on. J Gilb proposed that the CRC stay in the MAC.  Following no opposition the CRC will stay in the MAC.  R Gubbi took over the discussion lead.  
Open Issue:  Should there be a NACK packet?  J Gilb proposed the inclusion of a NACK packet for those cases where the header was received correctly but the rest of the packet was not.  R Gubbi stated that the absence of an ACK was sufficient for this purpose.
Open Issue:  need to define what is stream data and what is non-stream data?
Duration is in microseconds. At the transfer rate of 56 Mb/s a microsecond would be 7 bytes.  At higher rates would you want to change to nanoseconds?  R Gubbi believed that there wasn't much to be gained by changing to nanoseconds but this would hurt the lower rates.  
Open Issue:  should the duration be in microseconds?
Open Issue:  Hooks for overlapping piconets in the same channel need to be defined in the PHY, MAC, and Management SAP.  A good coexistence trait  is "quiet time" which is the ability to stop all transmissions for a period of time to let another system access the bandwidth.  

9:27
R Gubbi lead a discussion on the MAC functional description.  Question why look for a specific network ID?  
Open Issue:  How about the cases when the desired network ID is not known?  The Join MLME command should include a parameter indicating whether it should be a private or public or any network ID?
Question: In the case where an AC is trying to service a station and in the process another AC gets involved.  What if a particular station is hidden from one of the coordinators?
Open Issue: When two ACs initiate networks in the same space and channel,  and how is this condition resolved?
Open Issue:  Where will authentication take place?  Needs to be implemented.
Open Issue:  Unique address assignment process needs to be defined.
Association request occurs in the CAP.  
Open Issue: Need to define association response times (suggested as 5 Kµs).

10:00
Recess until 10:30

10:35
Chair brought the meeting back together.

J Gilb lead a presentation on PHY draft overview. First topic was open issues (IEEE802.15-01/122r2).  
Open Issue:  Need a potential definition for the Service Field. 
Minimum packet size has been assigned to B Shvodian and A Heberling.  
Open Issue: Need to define the term "mobile" in terms of how fast the stations move around, e.g. 10 m/s.

10:55
J Karaoguz lead a discussion on modulation and coding.  

Open Issue: Need to specify the initialization for the Trellis Encoder state machine. J Karaoguz suggested that it could be initialized at an all 0 state.
Resolution: In the assignment of trellis symbols, when there are don't care bits we shall change the standard to force assignment of these bits to zeros.

11:20
In S Ling's absence J Gilb lead a discussion on channelization.  

11:25
J Gilb lead a discussion on Header FEC.  

11:38
T Schmidl lead a discussion on data scrambling (IEEE802.15-01/150r0). 

Scramble everything but preamble.  Initialization of shift register.  Variable initialization would require the IV to be sent ahead of a scrambled header.  

Open Issue: Need to define on how we will set the IV.  One suggestion was to use a common, known number.  

Resolution: Polynomial size of the scrambling function was decided to be x(15+x(14+1. 

11:54
Meeting adjourned

3:32
TG3 Chair called the meeting to order.

TG3 Chair reviewed the agenda for the week.  Motion to approve the agenda (IEEE802.15-01/098r3) was made by P Kinney seconded by J Allen, following no objections the motion passes.

TG3 Chair asked for a motion to approve the minutes from Monterey, J Gilb moved that motion, and was seconded by J Allen.  Following no objections the motion carried with unanimous consent.

3:40
TG3 System subcommittee report by R Roberts (IEEE802.15-01/149r0).  

3:52
TG3 MAC subcommittee report by A Heberling (IEEE802.15-01/162r0).

4:04
TG3 Chair advised the task group that any person wishing their amendment to be considered must submit that amendment to the appropriate subcommittee before the WG will consider it.  Voting on Wednesday at 8:06 AM will be technical, i.e. a 75% approval is required to pass it.

4:05
TG3 PHY subcommittee report by J Gilb (IEEE802.15-01/151r0).  

4:21
J Allen presented TG3's project plan (IEEE802.15-00/127r5).
4:30
TG3 Chair recessed the meeting

Tutorial 1 Session - Jessie Walker presented Security aspects of 802.11 (document 01115r1 - revised from 01115r0 to fix some display problems).  

Tutorial 2 Session - OQPSK vs. QPSK .  James presented a partial document 
(IEEE802.15-01/153r0) and a discussion of modulation and the affect on CAZAC sequences ensued.   Actions were as follows:

Action Item: Gilb/Ling - A report found by Karaoguz indicates that the PA backoff to meet the transmit mask requirements can not be met with OQPSK (vs. QPSK), but other sources indicate the opposite. What are the real implications of modulation method on backoff?  Gilb to experimentally consider the question, and Stan Ling to make simulations available.

Action Item:  Gilb - Can we make an OQPSK receiver that can decode QPSK with a minimum effort. 

Action Item:  Karaoguz - What is the affect of OQPSK on CAZAC sequence?  Do a tolerance study and report back.

Dates to be addressed by Gilb after the tutorials.

Tuesday, 13 March, 2001

8:16ACalled to order (out of recess) at 8:16 AM by John Barr.  Jim Allen is recording minutes for Pat Kinney.

John Barr clarified that no documents are allowed on the reflector unless reviewed by the Chair or vice-Chair or Allen and will not be able to present without it being on the card or server. 

Rick Roberts, notified the chair that his presentation for 1:00 is on the flash. 

Heberling announced that today's goal is to have Gubbi finish his review of the D0.1 draft from yesterday,  Bill Shvodian will present doc 01/119r0 and Schrader will present his comments in document 01/161r1.   There may be an additional paper if it is on topic.  The rest of the morning will be spent collecting open issues and to start to address key issues for preparation on adopting MAC baseline clauses. 

Gubbi finished up to section 8.1.5 Disassociation yesterday and began there.  Shvodian asked how the system knows what parameters to use.  Ans: A table sets the order of parameter comparisons. 

Q: What are the parameters?   The question was not answered.

Open Issue:  Schrader suggested that it be clarified how the old coordinator hands over the control of the master as a directed command to the new coordinator.    

J.Allen suggested that document 01/117 be used by each person who submits a question or concern so that they are recorded by the requestor.  This document will then be used to indicate an action is to be submitted in a manageable format. 

Open Issue: Gubi indicated he has to work on finding a new name for "Slot" in section 8.2.1 if it is problem keeping it clear and needs a new drawing.  Also, Network Allocation Vector (NAV) may have to be renamed. 

Open issue: Is the back off windows and whether they are good enough as recorded in D0.2 section  8.2.3.2.   

Open Issue: Roberts asked: Is there a min CAP duration that we should guarantee? 

Open Issue: Section 8.2.4.1: Shvodian asked if there was a way to release Guaranteed time slot. The answer is: yes a token is used to release it.  The only one who can pick up the released time is the next slot.  Shvodian indicated that it needs to be clarified that Asynchronous data can be sent within the GTS.  R Gubbi agreed. 

Open Issue: Roberts suggested that with so many caveats on the reuse, why use it at all.  R Gubbi agreed this could be revisited, but that it takes no cost to implement or include in the standard.  It is flagged for discussion. 

Allen Heberling reviewed the changes and compromises from Boulder in respects to section 8.2.4.1, and .2. 

This presentation shows details that Gubbi flushed out around Boulder's compromise.   M Schrader will present his view later on.   Barr suggested it be removed by the amendment document unless it is worked out and agreed to by the committee.  J Gilb reiterated that it has to be decided soon to make the amendment document. 

Open Issue:  J Gilb indicated that if an item is in the standard, than it needs to be implemented unless listed as optional. This applies to 8.2.4.1.  This needs to have wording to reflect it's intention as optional or mandatory.   R Gubbi is arguing mandatory implementation but optional use.  B Shvodian is arguing counter to this.  R Gubbi indicates that we need to keep this open until Mark presents his presentation.   Barr suggested the section be removed and explicit tokens be put in the amendment, and need to be discussed. 

Motion:  Delete 8.2.4.1 and all referenced to explicit token pass as it applies to GTS.  Motion was moved by J Barr and seconded by J Gilb.  Following no discussion and no opposition the motion passes by unanimous consent. (35 in attendance). 

Open Issue: Figure 6 can be used in IFS subsection  - this is a note to the Tech. Editor. 

Open Issue: All the command frames can be sent in the allocated transmission slot or the station has to assign time.  This needs to be clarified in the text and possibly added to the amendment list.  

Open Issue: Section 8.2.4.4 - we need a clarification of use bits/bytes/time units in the "channel time use" allocation commands.

Open Issue:  Pick the time units to minimize impact on design (how may bits to carry), and what units of time will be using.  Power of 2 is useful.  

Barr indicated we are almost out of time - it will take 30-60 minutes for Gubbi to complete this document review.  The rest of the document is probably not worth the time (since face-to-face time is important for resolving critical issues), so Heberling suggests we move to the critical discussions and make decisions on direction.  Gilb clarified that these sections are not baselines because they are not approved by the committee yet.  It is important that direction has to be accepted vs. amendments made.  

R Gubbi indicated that the current baseline needs changes to CP.

9:54AMark Schrader presented IEEE802.15-01/116r1

10:00
Meeting recessed for break

10:37 Called to order by Heberling Mark continues to present 01/116r1.

Open Issue :  What is impact of SC-TDMA on  power savings mode.  Mark maintains that even though the slots are not located in time deterministically, the smallest amount of time is known (min. slot cycle time) so the minimum time to your slot can be known.  There is confusion in the audience so this has to be worked out.

There was much debate in the attempt to understand positions and how to solve various problems. 

Open Issues: What happens when a node operating in a Slot Cycle Period and hears no activity because of a hidden node activity, and begins to xmit and establish a net.   Mark's solution is DIT/CSO at the head of each 

transmission.  Mark will submit the spreadsheet as a document. 

Shvodian put together a quick spreadsheet for power savings in response to Mark's presentation, using 32 usec, 727 for max packet size (22Mbps, 2k B packet size).  Sleep mode is only allowed 4.4% of the time.  Bill will create a submission for this calculation.   Roberts made the comment that sleep time is important for WPANs and is just as important on the rcvr as the xmtr because they are potentially similar in consumption. 

Shvodian began his discussion of doc 01/119r0  at 11:30 EST.   

Heberling - there are concerns with VTS and GTS.  There will be insufficient time to do criteria and pugh selection this week.   How do we proceed ahead on the base line?  Suggestion was to mark sections TBD in the draft per Gilb. 

The discussion of voting, timing and discussions of various items ensued until Gilb make the request to bring all questions and issues to the resolution meeting.

12:13 PM EST - Recessed. 

1:00  Called to order 

Rick Roberts is reviewing his sections of the Draft D0.2 and asking for feedback on the sections, commands and primitives. 

Rick is keeping his issues in page 11 of document 01/149r3.  That will be the reference document.

Issue 1- Insert the MAC PIB text shown below for clause 6.5

Issue 2 -Review "Join" primitive to see if it is used by the 25.3 protocol. 

Issue 3 -Re-associate: is it going to be used in the protocol.   If so, we need to make sure the command frames are considered.   It is interesting to use Re-associate to reset speeds, power, and so on without having to Re-associate.    

Issue 4 -We need MSC chart required to clarify the operator interaction.   Also need a state diagram.

Issue 5 - Replace MLME-Start with MLME0-Establish network 

Issue 6 - Replace SSID with NWID (network identification)

Issue 7- Delete desired Piconet type

Open Issue: What address space will we support and need to update PIB accordingly?

The PIB table was reviewed and items added, clarified and subtracted as necessary. 

Darwin Engwer indicated that word usage in the message titles should be "indication”  to be consistent with the X.210 standard.

Open Issue: Gilb mentioned that the items can be dynamic and may be too many to care about, and may actually have multiple data per item.  This may impact areas of the draft and has to be discussed. 

This completes section 3 and need to find time to discuss items 4 and 5.  

2:14
James began discussion of joint session issues and is keeping his own notes which will be added to the amendment document  (doc 01/165r0).  They include questions such as:

· The header is always at the base rate.  Does the beacon also have to be sent at the base rate?  The argument is that the base rate will have the best chance of being received so it should be the beacon rate.

· If you support the max rate, do you support all rates. The base rate and one other rate?

· Is the net one rate of lowest denominator or MultiRate? 

· Does requesting a slot also requests a rate?

· How do you renegotiate peer-peer connections?

· How do you know the data rate? 

· It was mentioned at the end, to add "Measure the Link Quality information is in the MAC PIB".

Session is recessed until 3:10.

3:43P
Meeting is called back to order by J Barr.

J Gilb reviewed document 01/165r0 PHY amendments. 

4:45
J Gilb passed the floor to Heberling so he could participate in a vote.

Heberling reviewed document 01/160r0 Clause 6.  Barr was concerned that this document shows what do to do after and while the stream is set up.  What about the parameters needed to set up the link and do the functions that we claim.   It was noted in the opening report (Heberling) that these need to be added after the baseline so that streams and other functions can be managed.

4:55 
J Gilb continues with the amendment document.   The issues and discussion summaries are included in the list for doc. 01/165r0. 

The subject of whether to include the current VTS /GTS in the baseline. 

Barr took the floor to move the meeting forward, and summarized that we need to make a decision on VTS or GTS and a decision whether to put it in the baseline for tomorrow's vote.   This vote could not be made in Boulder - not enough people or time to make decisions and the focus was on the other 80% of the work due for this meeting. 

The discussion was on what to include in the base line and how to bring up any unfinished amendments on Thursday.  The discussion will be continued ad hoc in this room for anyone interested in staying. 

5:49PM - Meeting recessed. 
Wednesday, 14 March, 2001

8:04
TG3 Chair called the meeting to order

TG3 chair advised the group of the confirmation vote in TG2 and asked if there was a motion to recess for 30 minutes to allow people to vote.  P Kinney moved that the group recess for 30 minutes, seconded by J Allen.  Following no objections the meeting was recessed.

8:32
TG3 Chair called the meeting back to order.

A Heberling reviewed the list amendments to the MAC draft (IEEE802.15-01/166r0).  
Motion: To approve the amendments cited in IEEE802.15-01/166r0 as amendments to the MAC draft. Moved by A Heberling and seconded by M Schrader.  Roll call vote was taken and captured in IEEE802.15-01/178r0.  Vote results were 20/0/2, 100% approval, since the vote was on a technical issue 75% approval is required, the motion carries.

8:53
J Gilb reviewed the amendments to the baseline draft (IEEE802.15-01/165r0).  
Motion: To approve the amendments to the PHY draft cited in IEEE802.15-01 .  Motion moved by J Gilb, seconded by J Allen.  A role call vote was taken and captured in IEEE802.15-01/178r0.  Vote results were 19/0/3, 100% approval, since the vote was on a technical issue 75% approval is required, the motion carries.

9:01
R Roberts reviewed the amendments (IEEE802.15-01/167r0) to the System draft.
Motion: To approve the amendments to the Systems draft cited in IEEE802.15-01.  Motion moved by R Roberts, seconded by J Gilb. Discussion: In response to a question, we are not deleting the concept of piconets from the standard we are just removing that term from the PIB.

A role call vote was taken and captured in IEEE802.15-01/178r0.  Vote results were 20/0/2, 100% approval, since the vote was on a technical issue 75% approval is required, the motion carries.

9:15
Motion: To approve document 00000d02 draft standard pdf as amended in documents IEEE802.15165r0, IEEE802.15-01/166r0, IEEE802.15-01/0167r0 as the baseline draft standard for high rate WPAN MAC and PHY representing the technical decisions submitted by TG3 subcommittees, the modified baseline drat will be released as 00000d03. A role call vote was taken and captured in IEEE802.15-01/178r0.  Vote results were 21/0/2, 100% approval, since the vote was on a technical issue 75% approval is required, the motion carries.

9:36
A Heberling lead a discussion on the resolution of the MAC issues.  First issue was whether to continue the hybrid approach.  Using IEEE802.15-00/110 criteria document to evaluate the alternatives.  The compromise approach approved at Tampa was compared against R Gubbi's TDMA approach and the hybrid approach approved at the ad hoc meeting in Boulder, CO.  
Additional criteria that were suggested: 

1. Enhance the QoS criterion 

· by adding jitter

· latency

· BW

2. Add the Hidden node criterion and its effect on throughput

3. Power Management

4. Quiet time within superframe

5. Coordinator to be able to doze with the metrics of % superframe time

6. Active device to be able to doze with the metrics of % superframe time

7. Robustness against channel errors with respect to channel access as opposed to frame delivery

8. Capability to mitigate interference from other overlapping TG3 systems

9. MAC Complexity in terms of multiplicity of access methods

10:40
MAC chair called the meeting back to order.

For the purpose of this comparison the following criteria were found to be non value add and are removed from this comparison:

1. Maximum number of active connections

2. Ad hoc network

3. Access to a portal

4. Master redundancy

5. Authentication

6. Privacy

7. Loss of connection

The new CFP MAC proposal evaluation spreadsheet is captured in document IEEE802.15-01/180r0.

Need to add an informational note to the time to market criterion that a particular solution will be available in the next two months.

Vote to change the hybrid proposal from -1 to 0 was 4/6/2, motion fails.

No opposition to changing maturity of solution ratings.

11:56
 Meeting recessed for lunch

4:24
TG3 Chair called the meeting to order.  

A Heberling resumed the discussion of the merits of CFP mechanisms.  Group ratings for the criteria have been captured in document (IEEE802.15-01/180r0).  Changed Power Management Types to Opportunities.  Following no discussion and no opposition, the MAC Power criterion was merged into power management.  Motion to enter a 0 for both proposals for the criterion of latency was made by P Kinney, seconded by J Barr.  The vote was 7/2/4, the motion carries.  

6:03
Meeting recessed.

Thursday, 15 March, 2001
10:40 Meeting was called to order.  Discussions of the Pugh matrix comparing MAC methods and values were discussed and assigned per that document.   This was a continuation of the earlier session.  

11:15 We discovered the secretary duties for this meeting had not been assigned.  J Allen will assume those duties. 

The rating of the bandwidth reuse criteria is in process. 

B Shvodian presented document IEEE802.15-01/119r1.  He proposed to add an assigned reservation section at the end of the frame, which is a trade off between overhead vs. not needing CTS/RTS.

R Roberts explained why GTS and GTS with Fixed Assignment Reservations differed and why he thought the latter was better.  The assigned reservation was added to the end to allow controllers to doze.  M Schrader indicated that a mini slot could be used for the same purpose.   

A Heberling indicate that we were getting too far from bandwidth reuse discussions, and we went back to the Pugh matrix.   J Gilb stated that we need to keep in mind that our data packets vary in size all the time and that   

"Which one is better" was the question on the floor.  

The question was called and the editor began a vote to rate the issue of bandwidth reuse.   The proposal was -1 for GTS and 0 for the Hybrid.  A vote was take and it failed  2/10/4 .  The ranking was then changed to 0 and 0 which was passed by consent. 

Motion:  To send GTS forward to compare it against Slot Cycle.  Moved by J Gilb and seconded by M DuVal

Discussion:  It was suggested by M Dydyk that the matrix already did this next step and was not necessary to do again.   

Motion to table was moved by J McKorkle and seconded by Michael Seal.  It was passed by 100%.

Motion: To approve GTS was moved by M Dydyk and seconded by J Karaoguz.

Friendly amendment by J Barr to restate motion as The Committee accepts GTS as the baseline access method for the contention free portion in the base Draft. This amendment was accepted by the mover and second.  There was an objection to this motion so we took a vote.  The vote results were 14/4/1, this is a technical motion so the 78% passes the 75% required. 

J Gilb commented that this implies that we did not conclude the end of frame access method yet. 

11:50 James Gilb reconvened PHY committee.  

The first discussion was regarding CCA and the CAZAC sequence.  

There are 5 CCA methods allowed in 802.11b, with only 3 of them allowed in 802.11a.  Discussion ensued as to what methods should we allow.

Energy Detect and 802.15.3 signal could be passed up as CCA data.  It was discussed that we could have messages that also indicated if a different radio was detected so it could be passed up in the case of multi-mode radios (such as 802.15.1).   Michael Seal indicated that this is not a standards issue, and the discussion ensued about whether to do it or not and what would one do with it.  It was reiterated that nothing precludes anyone from adding it to his or her own implementation.  

The proposal was to add CCA with an Energy Detect Level to be specified and 15.3 header detected/not detected message bit.  CCA detect period is proposed at 15 µs.  The details of the level will be added later.   

Question:  Do we know how long it takes to detect a header?  Reply: less than 15 µs. 

12:09 J Gilb recessed the meeting for lunch

1:20P
TG3 Chair called the meeting to order.  A change was made to the agenda to abbreviate the presentations and yield the extra time to the PHY team. A motion to approve the agenda was moved by J Gilb, seconded by J Karaoguz.  Following no discussion or objections the agenda was approved

System Committee Report by R Roberts (IEEE802.15-01/149r3) 

Draft Standard Accomplishments at Hilton Head by J Gilb (IEEE802.15-01/152r0).  Weekly conference calls will proceed as they have in the past, with the PHY call on alternating weeks instead of weekly.

J Allen presented the project plan (IEEE802.15-00/126draft6).

J Barr reviewed his closing report to the WG (IEEE802.15-01/176r0).

Motion: To request that the 802.15 WG authorize TG3 to issue a letter ballot for approval of D0.5 following the Orlando meeting as long as a quorum is not present for Orlando.  Moved by J Gilb seconded by J Allen.  Following no discussion or objection the motion carries.

J Gilb addressed the unresolved issues (IEEE802,.15-01/151r0).  Discussion ensued as to the seed for the data scrambler.  One proposal was to send the scrambler's IV in the PLCP header, which isn't scrambled.  The MAC header would be scrambled, and the HCS would be for the scrambled MAC and non-scrambled PLCP header.  

2:29P
Meeting adjourned until Tampa.
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