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Thursday, 25 January, 2001

10:15
Conference call initiated.  9 Attendees:

Allen, Jim

Kodak 

Dabak, Anand

TI

Gilb, James

Mobilian

Karaoguz, Jeyhan
Broadcom

Kinney, Pat

Intermec

Ling, Stanley

Intel

Music, Wayne

Broadcom

Roberts, Rick

XtremeSpectrum

Schmidl, Tim

TI

10:17CST
Subgroup chair, J Gilb reviewed the agenda for this meeting:

· Roll Call

· Schedule for next calls, all 8 am PST, 1.5 hour duration


February 1, 8, 15, 22, March 1, 8


Call numbers:



1-888-385-5669 (US)



1-816-650-0602 (outside US)


Call ID: 60809

· Schedule: dates for completion

· Coding - Jeyhan

· Preamble - Jeyhan

· OQPSK modulation accuracy - Mohammed

· Channelization, TX PSD - Stan

· Modulation accuracy

· Wayne has document, hope to have it on reflector by 1/24/01.

· Reference sensitivity: Jeyhan

· Intermodulation performance - do we need it in the standard?

· Postamble/flush bits - some modems like it, why not have some?

· What still needs to be defined?

· TX power definition

· ?

· Adjourn

10:18
Meeting started.

Coding :  J Karaoguz could get coding complete in Framemaker by 1 March, 2001.  Action Item: J Gilb to send J Karaoguz and A Heberling a sample chapter today, 25 January. 

Preamble: Jeyhan mentioned that his work was with QPSK.  He also noted that a sequence sent in a OQPSK is not the CAZAC sequence that he proposed.  His concern is that OQPSK is a new sequence and not necessarily CAZAC.  Jeyhan and James to take this issue offline and analyze it.  Comments on this issue was that OQPSK would invalidate some of the premises of the CAZAC sequence.  PN sequence was suggested but it was noted that a PN sequence doesn't have all of the good properties of a CAZAC sequence.  Keep preamble QPSK and the data OQPSK?  A Dabak questioned J Karaoguz' estimation of a 10X complexity in using PN sequence for equalization versus CAZAC sequence.  J Gilb asked for a presentation from Anand and Jeyhan showing complexity and other issues.  Jeyhan mentioned that we needed to resolve this issue before he could commit to a completion date.

Channelization: S Ling to have this section complete 1 March, 2001.  

Modulation accuracy: to be discussed on next call.

Reference sensitivity:  Jeyhan allowed for a 1.4 dB implementation loss and 12 dB NF.  A 12 dB NF seems to be aggressive for a single chip CMOS according to current Bluetooth implementations.   Substrate noise significantly degrades NF for these single chip implementations.   We're measuring at the 50 ( connector? Yes, same as everybody else.  So what NF will we agree on?  How about 4 dB implementation loss and 12 dB NF?  Consensus was to accept the 16 dB NF and implementation loss.  J Karaoguz noted that in an AWGN environment OQPSK is 1.5 dB worse than  16QAM with trellis coded modulation.  S Ling commented that his analysis showed a .5 dB better performance with OQPSK than with 16QAM.  Action Item:  Stanley to send his reference for this analysis to the reflector.  Action Item: Jeyhan to send out the theoretical numbers for 16QAM with no implementation loss  Action Item: we'll discuss this issue on the next conference call.

Intermodulation Performance:  Why does it need to be specified?  There were some in the group that were concerned about leaving it out.  Action Item:  All parties wishing to include this specification should describe the scenarios that demand this spec and what spec would be required before 6 February for discussion on 8 Feb conference call.

Postamble/flush bits:  Jeyhan noted that two symbol intervals are required for the trellis coding described.  It was suggested that using one byte might to easier to implement.  Will send two symbols with no data for flush bits .  Using 00 might make the encoder implementation more difficult?  Suggestion was made for a look-up table that would be dependent upon the last data transmitted.  

Tx Power definition:

Other Issues:  

HCS: 

FEC: R Roberts suggested sending the header in a 45( shifted BPSK mode to obtain a 3 dB enhancement versus an FEC algorithm.  It was noted that this gain would be equivalent to QPSK repeated twice.  

New Business:

Channelization:  T Schmidl commented that any 802.11B will wipe out two 802.15.3 channels, so why not use the 802.11b channelization?  S Ling didn't agree.  Are four channels worth the effort?   Action Item: T Schmidl to define an alternate channelization plan within two weeks.  PSD will be delayed due to this plan. 

11:35 CST
Meeting adjourned.

Thursday, 1 March, 2001
Attendees:  Stan Ling, Wayne Music, Anand Dabak, Jeyhan Karaoguz, Mohammed Nafie, James Gilb, Jim Allen, Tim Schmidl

Agenda:

- Roll Call

 - QPSK header

 - Modulation accuracy, 01/090r0

 - Reference sensitivity

 - Adjourn

11:10 EST: Meeting called to order by Gilb 

QPSK header: Received header email from Karaoguz.  Karaoguz explains that using OQPSK for the header might mess up the CAZAC sequence in the presence of a bad channel.  Gilb indicated we'll accept this as our working assumption for now.  More work has to be done on it before presenting it in March as a change in direction. 

Allen made a plea to keep an eye on the cost and flexibility because there is a broad range of applications and performance requirements for this standard.  

Modulation Accuracy: Apparently comments were sent to individuals by email, but not to the reflector. Gilb reminded everyone to use the reflector and asked for comments to the email once they are resent.  Allen took the action to ask Roberts to post his email to the reflector.  Most did not have time to study doc. 90 so it will be an action for next week.   

Reference sensitivity:  Email has been exchanged about Eb/No.  Karaoguz recalculated the sensitivity numbers presented in Monterey using Ling's theoretical numbers, removing implementation losses.  Results:  Sensitivity -75dbm for OQPSK,  -74 for 16 QAM, - 71 FOR 32 QAM and -68 for 64 QAM.  There were no comments, so this is the recommendation we will use (it represents a 4db implementation loss), and these can be exceeded by actual implementations. 

Karaoguz indicated he would like data on how to implement OQPSK.  Gilb will summarize in an email.

Gilb reminded section owners to please start writing, and starting next week, we will track status as percent done.

11:26 AM EST:  Meeting adjourned.

Thursday, 15 February, 2001

10:15
Conference call initiated.  9 Attendees:

Allen, Jim

Kodak 
Dabak, Anand

TI

Gilb, James

Mobilian

Karaoguz, Jeyhan
Broadcom

Kinney, Pat

Intermec

Ling, Stanley

Intel

Music, Wayne

Broadcom

Nafie, M

TI

Roberts, Rick

XtremeSpectrum

Schmidl, Tim

TI

The agenda is as follows:

· Roll Call

· Review schedule for Hilton Head

· Action items

· Modulation accuracy, 01/090r0

· Channelization

· Others?

· Acronyms and Definitions (should be out sometime tomorrow).

· QPSK vs. OQPSK CAZAC

· Adjourn

10:08 CST
Meeting called to order.  

Review Schedule for Hilton Head.  J Gilb lead a discussion on the agenda for Hilton Head.  Discussion as to issues with conversion of text from Word, PowerPoint, etc to Framemaker.  

Discussion on PHY parameters needed for rate change determination:  RSSI, bit jitter.  J Karaoguz commented that the MAC needs to formalize rate changing protocol.  

Action Item: J Karaoguz will be the PHY lead and the PHY liaison to the MAC committee on this issue.  

Jeyhan  requested time during Hilton Head to discuss the O-QPSK issue,   

Action Items: Modulation Accuracy.  W Music reviewed his analysis contained in a document posted on the web on this issue (IEEE802.15-01/090r0).  Impact of confidence interval, one to three sigma, influences accuracy of measurement.   W Music recommended 3000 to 4000 samples and certainly no less than 2000 samples.  If EVM method is used rather than MER then accuracy should be around 0.02%.  J Gilb commented that the calibration of equipment should not be in the standard.  J Gilb commented that we needed some information on what current radios do in this area.  He was concerned at making this spec too tight and increasing the cost of the radio vs. making it too loose and loosing sensitivity.  Need numbers for all modulations and rates.  Action Item: T Schmidl to investigate this area.

Action Items: Channelization.  S Ling sent out a channelization document on this subject today (IEEE802.15-01/069r1).  S Ling lead a discussion on this subject.   Theoretical bandwidth for infinite length square root raised cosine filter is 7.15 MHz.  Assumption of 1 MHz frequency selection.  Adding channel 0 to low edge of band would meet FCC requirements and be more compatible with 802.11 but doesn't give much flexibility in dealing with ourselves.   Choosing an alpha of 0.3 narrower band would allow toleration of increased distortion.  Channel plans for Europe are different than US on 802.11 might not need differentiation for 802.15.3.  Grant Wood responded that the ETSI out of band requirement was -20dBm.  

Action Item: S Ling to modify the North American operational channels as per discussion, will vote on this subject next week.  

Acronyms and definitions have been posted, document is included in this document.

QPSK vs. OQPSK CAZAC:  J Gilb sent out his analysis in a document sent to the reflector.  Issue is with the cross coupling between the I and Q.  W Music commented that if we decide to use O-QPSK then we need to look at differential encoding.  J Karaoguz commented that using QPSK for the CAZAC header and O-QPSK for the remainder of the packet was still a viable scheme, the PA for O-QPSK would be sufficient for short QPSK headers.    

New Business:

J Allen sent out email on URL locations for author resources.  This fulfills an action item tasked to him.

11:22 CST
Meeting adjourned.

Thursday, 22 February, 2001

10:00CST
Conference call initiated.  10 Attendees:

Alfvin, Rick

Kodak

Batliwala, Edul
Compaq

Gilb, James

Mobilian

Karaoguz, Jeyhan
Broadcom

Kinney, Pat

Intermec

Ling, Stanley

Intel

Nafie, M

TI

Schmidl, Tim

TI

Tan, Teik-Kheong
3Com

Welborn, Matt

XtremeSpectrum

Today's agenda

· Roll Call

· Hilton Head - Monday night session on OQPSK/QPSK 

· Action items

· Modulation accuracy number - Tim Schmidl

· Channel plan

· Status of draft

· Coding

· Modulation accuracy - need volunteer

· Acronyms

· New Business

· Announcements

· Adjourn

10:05 CST Meeting called to order

Hilton Head: 30 minutes allocated during tutorial time, J Barr is working this issue.

Action Items

Modulation Accuracy number: T Schmidl and J Karaoguz will respond by next week's phone call with numbers for accuracy for as many modulation formats as possible. 

Channel Plan:   J Gilb lead a discussion on the merits of options 1 and 2.  Option 1 has the advantage of maintaining overlap with 802.11 channels. Disadvantage is that we have 7 channels on which to perform inquiries.  Option 2 has the advantage of only 5 channels for inquiry (quicker attach times).  The disadvantage is that the top and bottom channels don't overlap 802.11, one directly overlaps, and two are close.  S Ling, J Gilb, and P Kinney expressed opinions that Option 2 seemed to be better.  No opinions in favor of option 1.  

Action Item: S Ling will start an email thread publicizing this issue. 

Status of Draft: 

Coding: J Karaoguz has completed the work on signal constellations, finished coding, also the tail symbols has been finished .  J Karaoguz is starting the preamble.

Modulation Accuracy:  W Music volunteered for this assignment.  

Action Item: W Music to draft  this section, it needn't be as complicated as W Music's analysis submission.

Acronyms:  New acronyms are PSD, TCM, O-QPSK, QPSK

New Business:  none

Announcements:  none

10:33 CST meeting adjourned

Thursday, 1 March, 2001
Attendees: Stan Ling, James Gilb, Wayne Music, Anand Dabak, Jeyhan Karaoguz, Jim Allen (acting as secretary)

1:04 PM EST:  Meeting called to order by Gilb.

Agenda:

 - Roll Call

 - Action items

        o Measurement accuracy number - Tim Schmidl

        o Data whitener - Tim Schmidl

 - Review of issues list (01/122r0)

        o 7: TX power - suggest minimum supported +4 dBm up to regulatory limit with option of power control.

        o 19: Out-of-band jamming requirement: suggest not specify

        o 21: TX-to-RX and RX-to-TX turnaround: leave at 10 us?

        o 22: Maximum packet length: > 1024 bytes, < 1514 bytes

        o 25: Channel switch/settling time

                - ??? us to within +/- 25 ppm

                - BT and .11b: 224 µs

                - DECT: 150 µs

                - HomeRF: 134 µs

        o 27: Padding required in coding?

 - New Issues

        o Temperature range - is it needed?  Suggestions

                - 802.11b: 0-40( C for office

                - BT NTC: 15-35( C

                - BT ETC: 0-35( C

 - New Business

 - Announcements

 - Adjourn

General discussion on the SNR Specs for modulation .  We decided to propose to specify the SNR from which we can calculate EVM for each of the modulations.   We need to figure out what SNR and C/I numbers shall be in the spec.   Jeyhan will send and email about modulations, SNR and translate it to EVM's.  We will then get feedback on this for next meeting.   The draft standard will be left TBD's for now.

Data whitener - Tim was not present to discuss this topic.   We could adopt from some other standard.   Jeyhan asked whether it would be sidestream (block scrambler) or self synchronizing.   Block Scramblers need an initialization seed but self sync'ing requires longer headers.  We'll bring this up again next week.   

The Issues list (spread sheet TG3 - 01122r0) was discussed.   See the document revision 1 for updates.  Of special note:  Item 7 - we proposed to adopt only a "max. TX power determined by regulatory agencies" and "no minimum power" per the 802.11 guideline.   User feedback and applications will determine the market implementation.  Item 16 Spectral Power Density was resolved (original document will be updated as 01068r3 - Ling).   Gilb will pass item 16 to Heberling.   Out of band performance is not spec'd in 802.11a, but is in Bluetooth - James recommended we don't spec and to leave it .  This proposal was adopted by consensus.   Item 21 -TX/RX turn around was left at 10 µs.  Jeyhan wanted to see if we could make it less than 10µs for next week's discussion.  Gilb will ask Schrader for an impact analysis.    Packet Length 1514 is being considered and will be proposed to the MAC committee by Gilb. 

J. Allen to propose operating temperature range for next week (inputs are welcomed). 

2:02 PM EST:  Meeting adjourned

Thursday, 8 March, 2001
The agenda is as follows

· Roll Call

· Editors dinner meeting, Monday 5:30 PM in Hilton Head, Pizza, get your requests/restrictions in to Tom Siep ASAP.

· Action Items

        o Measurement accuracy number - W. Music et al.

        o Data whitener - Tim Schmidl et al.

· Review issues list, doc 01/122r1 (sent out today)


o Packet length - MAC document specifies 2048 bytes, is this OK?

· Baseline draft standard (00000d02P802-15-3__Draft_Standard.pdf)


o Some new stuff added, I will call these out in another email.

· Tx carrier clock and symbol clock synchronization. Doc 01/147r0, S. Ling

· Temperature range (Jim Allen) - is it needed?  Suggestions

     
- 802.11b: 0-40( C for office

      
- BT NTC: 15-35( C

      
- BT ETC: 0-35( C

· New issues


o CCA time/IFS'es


o PHY service field?


o Symbol accuracy measurement?


o RX maximum input level (see baseline for suggestions)


o Jamming resistance numbers - how to resolve?


o RSSI?  MAC committee still needs to provide use case.

· New business

· Announcements

· Adjourn

Attendees: B Heile, W Music, P Kinney, J Allen, J Gilb, E Batliwala, T Schmidl, M Nafie, J Karaoguz, S Ling, TK Tan, 

10:11 CST: called to order

First announcement: editor dinner/meeting on Monday, 

· Action Items:  

· Measurement accuracy number :Wayne has already posted replies doc 01/090r1.  J Gilb asked Wayne to add the SNRs used and fix the headers to the next revision, rev2.  J Gilb moved to accept the numbers and put in standard, following no opposition the motion carries

· Data whitener: T Schmidl has responded to Jeyhan's issues. J Gilb questioned about DC offset since whiteners don't offer protection against DC offset.  Could change the whitener's IV every packet to allow retransmission to resolve the DC offset issue.  J Gilb proposed the use of Tim's whitener as proposed and change the IV for every packet.  The mechanism will remain to be determined.  
Review issues list, doc 01/122r1 

· Add Channel switch time for DFS?

· Packet length - MAC document specifies 2048 bytes, is this OK? J Allen suggested that it came from 802.11, but that we could ask the MAC team as to the origination of this number.  The higher number gives a higher efficiency in an error free environment.  
Action Item: J Gilb to send the question to A Heberling and Greg Parks for analysis in an error prone environment. 

· Resolution: We will adopt 2048 bytes as the maximum, understanding that the implementers might use less than the maximum size.
· Adaptive channel assignment: M Nafie described it as choosing the best performance channel.  Best channel determination is implementation dependent. 
Action Item: M Nafie to review existing document and suggest changes i.e. metrics to describe channel quality.

Baseline draft standard (00000d02P802-15-3__Draft_Standard.pdf)

· Temperature range (Jim Allen):  accepted 0(-40( C as requirement 

· Tx carrier clock and symbol clock synchronization. Doc 01/147r0, S. Ling  proposed that the carrier frequency and the symbol clock be required to be synchronized rather than optional.  Only need to lock on one carrier rather than both.  J Karaoguz had issues on the complexity implications of this requirement but requested additional time to evaluate this requirement.  Numerous issues on the wording of this requirement.  

Action Item: S Ling to work further on this issue and provide proposed text.  

New issues

· CCA time/IFS'es: how long is sufficient?  What is the threshold setting?  

· Action Item: J Allen to ask S Shellhammer about CCA times with respect to coexistence.
· PHY service field? send emails with comments and suggestions for data which should be in this field to James.

· Symbol accuracy measurement?

· RX maximum input level: Send comments to James and be ready to discuss at Hilton Head

· Jamming resistance numbers - Again send comments to James and be ready to discuss at Hilton Head

· RSSI? still needs to be discussed with the MAC team

New business:  Comments relayed from Gifford about some of the QAM calculations will have to be discussed later.

Announcements: remember to call Siep if you plan to attend the editor's meeting.

11:20 CST: Call adjourned
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D. Kawaguchi, Symbol Technologies
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Pat Kinney, Intermec Technologies

