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Thursday, 20 July, 2000

10:00
Conference call initiated.  21 Attendees:

Alfvin, Rick

Kodak

Allen, James

Kodak

Bain, Jay

Time Domain

Batliwala, Edul
Compaq

Dabak, Anand

TI

DuVal, Mary

TI

Gilb, James

Mobilian

Heberling, Allen
Kodak

Heile, Bob

BBN/GTE/Verizon

Karaoguz, Jeyhan
Broadcom

Kinney, Pat

Intermec

Ling, Stanley

Intel

Music, Wayne

Broadcom

Nafie, Mohammed
TI

Rios, Carlos

Lincom Wireless

Roberts, Rick

Intersil

Rofheart, Martin
c

Rypinski, Chan
Consultant

Schmidl, Tim

TI

Siep, Tom

TI

Tan, Teik-Kheong
3Com

Subgroup chair, James Gilb, reviewed the agenda for this conference call:

1) Introductions/Roll call

2) Selection of recording secretary

3) Outline of PHY committee process for next 2 months

4) Call for volunteers

· Selection criteria tracking

· Contacts for merged proposals

· Others as suggested/needed

5) Conference call scheduling until September

Chair initially suggested that a PHY conference call be scheduled twice a week but in the midst of general attendee disapproval due to the time required for this schedule, the chair reduced it to once per week.  Concluded: conference call every Thursday, starting at 11:00 and ending at 12:30 EDT.  Call number is 1-877-827-6232, ID #5859 .

Chair proposed that the output of these calls would be to: review the self-evaluations, clarify ambiguous entries, and then agree on those self-evaluations.  The chair furthered that a desirous outcome would be for the proposers to consolidate their proposals.  On this point there were comments from the attendees that, while this goal had merit, it shouldn't be considered unless all other business was complete because it wasn't mandated by the TG3.

· Before each meeting, attendees should send their desired agenda to J Gilb 

Action Item:. J Allen and M DuVal to work on re-ranking the criteria in document 00/110

· Self Evaluation changes by the proposers are to be posted on TG3's website (send to I Gifford but announce availability of the up-rev'd document on the reflector)

· An email will be sent to the proposers requesting them to update their presentation(s)

· The self evaluation form for the presenter was included in document 99/110, section 6.

· Purpose to produce or document section 5 of 00/110 to summarize self-evaluation

Action Item: M DuVal will consolidate PHY, MAC, and System information into one document

· When TG3's reflector is available we'll use that email list, until then we'll use the general WPAN reflector.

J Gilb stated that it was the intent of these conferences, and the process would be to:

1. Review the self-evaluations, clarify and agree on the self-evaluations from the proposers

2. Provide a platform for technical evaluations on these proposals by third parties

3. Reduce the number of proposals by encouraging consolidation

This process was contested by T Siep.  T Siep proposed that this group set as its goal to clarify the proposer's self-evaluations and only then consolidate or categorize

J Gilb stated that it was a positive move for proposers to consolidate their submissions but that this process was best done off-line

Question: On the subject of J Gilb's proposal to "Divide proposals into 4 categories: Single carrier, uncoded, Single carrier, coded, Multi-carrier, Ultra-Wide Band" Why those bins for categories?  Reply: Just as a suggestion.

On the subject of pairing the PHYs with the MACs the general conclusion was that the System subgroup would pair the MAC/PHYs

Process for the Next Meeting

1. Mail out list of  and ask for agreement by proposer and group

T Siep:  disagreed with proposed process

Amended process for the next meeting: 

Note: M DuVal owns the self appraisal spreadsheet (00/245)

1. M DuVal to mail out Nick's spreadsheet to:

· Proposers and ask for any updates

· Sub-group Team

2. Proposers send any changes to M DuVal and M DuVal will update that document

3. Conference attendees will send the issues they wish to have discussed to J Gilb before the conference

4. M DuVal will request the proposer's first draft by Tuesday, 12:00.  She will consolidate them and send that document out by Wednesday

Note:  We will add the requirement that all proposers respond

· In the document all areas where the group disagree with proposer will be highlighted with separate sheets to back up the changes

· J Gilb stated that he was open for other ideas or documents that need to be created or altered for  tasks

· J Allen stated that the agenda for September's conference needed to be out 30 days before that meeting, so we need to think ahead and plan accordingly .

· Note: on the subject of overlapping meetings, B Heile will try to schedule that meeting in such a way as to keep TG2 and TG3 non-overlapping but that LRSG and TG1 could simultaneously occupy the same time slots.  B Heile furthered that we will probably use Friday  morning for the WG Plenary: first half for the TG and the second half for the final WG plenary.

11:30
Conference call concluded

Thursday, 27 July, 2000
11:09  James Gilb (Chair) called the conference call to order.

First order of business was a Roll Call.  20 Attendees were:  Jay Bain,

Mary DuVal, Anand Dabak, Mohammed Nafie, Tim Schmidl, Edul Batliwala,

Nick Evans, Carlos Rios, Wayne Music, Jeyhan Karagouz, John McCorkle,

James Little, Marc de Courville, Veronique Beuzenac, Rick Alfin, Grant

Carlson, Jim Allen, Mark Hinman, Allen Gatherer, Tom Seip

Mary DuVal said that Nick Evans will be responsible for updating the Proposal Evaluation spreadsheet.  He will pass out updated copies to the subcommittee chairs on Thursday, general distribution on Monday morning.

Gilb brought up a request by Michael Dydyk to change the conference call time to avoid the Bluetooth SIG Radio 2 call.  No other options were suggested so the conference call schedule remains the same.  Marc de Courville noted that he and Veronique Beuzenac would represent the Motorola HiPERPAN proposal, so that Michael Dydyk would not need to attend the calls for that purpose.

The process is to take a criteria, and determine a committee consensus for the value for each proposal which can be presented in September.  James will announce the section, self rating value and presentor's name.  The participants will be asked if there are any disagreements or questions with the rating.  Discussion will be held only for disagreements or clarification and then a consensus will be reached.  Problems may result in a value of ??? (see below) and taken off line.  The secretary adds the ??? items to a future agenda if the due date is known.  The process started with criteria section 4.1-Form Factor (of document 00/110r11).  The results will be added to document 245r1 PHY Sub committee evaluation.

Mary DuVal noted that O'Farrell (SuperGold) and Davis (Motorola) have not updated their self ratings as of this meeting.  Alfvin suggested that we retain ??? ratings for any item for which we do not have data. This will allow us to better manage the data.  Gilb agreed to the suggestion, as long as unresolved ???s? are converted to ?-1? By September.

Davis data was Unknown and rated as a ???.  Mark de Courville took a ??? and action to respond by Aug 10.   Kodak's rating was taken as is (1) based on Bluetooth comparison.  O'Farrell was assigned a ??? and needs more data.  Tom Siep and Dabak indicated they will estimate encoder size.  Carlson asked how many chips in their solution ? Ans: 2 or 3.

A discussion on the use of  ??? came up and Gilb took a straw poll on the following ad hoc motion: ?The deadline for responses to ??? ratings via email to Gilb is September 12th.  Any ???s unresolved after that date will be converted to ?-1? ratings for the Scottsdale meeting in September.  There was unanimous consent. 

Carlos Rios asked for size details from Kodak for fairness since other proposals were being asked.  Carlson responded with a comparison to BT components.

Gilb continued with section 4.1, McCorkle.  They have parts that are 12 and 10 mm2 in die size and have a CF size module.   Allen asked what the antenna size would be ? Ans: 1? sq.  Rating was left as a ?1?.

Karaoguz  based his analysis on parts made for home network modem designs.  They are ?4x more complex than? the PAN requirement. 2 chips are proposed, they have not made a MAC proposal.  The question was raised whether more data such as gate count, could be provided. Ans:  Yes, but this section only requires the PHY to fit.  There was a discussion about how to prove this, and a discussion between TI and BroadCom.

The committee discussed the problem with the wording for doc. 00/110 section 4.5.  The system form factor is the issue, not just the PHY.  In order to capture this issue, we will add an informative note, which will represent whether the entire radio system (Mac, memory, PHY, etc)  will fit on a CF card.  For this informative note, each proposal is asked to send detailed data for the systems and it's compatibility with CF.

Dabak will look for TI size data, in the mean time, Karaoguz and Dabak will be rated similarly as "?".  McCorkle commented that his is a two chip solution with a crystal and should fit.  After further heated discussion, the score for both TI and Broadcom were changed to "1" with the request that both proposers provide more information on the size of their solution.

Allen suggested we start next meeting using the weightings, and Gilb asked for an email proposal because we were out of time.

12:30 ET
Meeting was adjourned when we ran out of time.

Thursday, 3 August, 2000

10:00
Conference call initiated.  25 Attendees:

Aguado, Enrique
Supergold 
Alfvin, Rick

Kodak

Bain, Jay

Time Domain

Barr, John

Motorola

Batliwala, Edul
Compaq

Carlson, Grant


Dabak, Anand

TI

Dydyk, Michael
Motorola

DuVal, Mary

TI

Gilb, James

Mobilian

Karaoguz, Jeyhan
Broadcom

Kinney, Pat

Intermec

Ling, Stanley

Intel

Music, Wayne

Broadcom

Nafie, Mohammed
TI

O'Farrell, Tim

Supergold 

Richards, Jim

Time Domain

Rios, Carlos

Lincom Wireless

Roberts, Rick

Intersil

Rofheart, Martin
XtremeSpectrum

Schmidl, Tim

TI

Schrader, Mark
Kodak

Siep, Tom

TI

Tan, Teik-Kheong
3Com

Wilding, David
Intel


10:07
Subgroup chair, J Gilb reviewed the agenda for this meeting:

Agenda

1.  Review items due for this call

2.  Finish criteria 4.1, including C Rios' (LinCom) proposal

3.  Work on criteria 4.2 through ?

4. Adjourn

J Gilb commented that there might be an additional conference call focusing on  D Skellern's proposal at a time which is better suited for Australian participation.  In the mean time we will collect any comments via the conference minutes and send them to D Skellern.

Continue on discussing proposer self-evaluations using 00/245r2

4.1
Size and Form Factor:

D Skellern's proposal states its size as CF, type 1.  Comments concerned backup material to validate this assumption.  Discussion turned to methodology to determine size. It was suggested that chip size and count would be sufficient, additionally ask when combined with the MAC will it fit into a CF, type 1.  Send this request for clarification out to all proposers.  Why is -1 sown? No information as to why.

Request for clarification:  PHY only

· Two chip: radio and BB dual mode, size of chip (mm2)digital blocks, digital gate count, what's inside: A/Ds, equalizer…MAC controller: interface components (gates, mm2).  Additional peripherals: flash, filters, etc.

Question: die size and or gate count or package size?  Significant discussion on determining the pin count and estimating I/Os.  Additional comments suggesting that die size was too detailed at this stage and that we should stick to a higher level.. The due date for this information would be Sep 12, 2000.

Roll call vote on the issue to require only package size and chip count:  Yes indicates agreement with only package size and chip count, no indicates that more information should be required.

Aguado, E
Yes

Nafie,M
Yes

Alfvin, R
No

Bain, J

No

Barr, J

Yes

Batliwala, E
Yes

Carlson, G
No

Dabak, A
Yes

DuVal, M
Abstain

Gilb, J

No

Hinman, M
No

Karaoguz, J 
No

Kinney, P
No

Ling, S

No

Music, W
Abstain

O'Farrell, T
Yes

Richards, J
No

Rios, C
No

Roberts, R
Abstain

Rofheart, M
No

Schmidl, T
Yes

Schrader, M
No

Siep, T

Yes

Tan, T-K.
Abstain

Wilding, D
No

Tally is 8 Yes, 13 No, 4 Abstain.  However, at the meeting it was incorrectly stated that the vote was 10 yes, 8 No, 4 abstain, and since this is a procedural vote the motion passed.  

This request for clarification also will request that the proposer specify those additional components and their sizes to complete solution (not including antenna).  Request additional information if the proposal includes the MAC however, it will not affect 4.1 scoring.  Question: shouldn't this request include definitions and values  from 4.1 and 4.2?  J Gilb to send definition and values along with the 3 questions to the PHY proposers.  This request will be sent out 4 Aug with a response due by 4 Sep.  Email is sufficient to WPAN reflector or just to J Gilb.  We'll hold on 4.1 until resolution of criterion

4.2.1
Minimum MAC/PHY Throughput

Davis Proposal: any comments? None, ranking stands

DeCourville: 36 Mb/s top rate? 29 Mb/s …ranking stands

Kodak: no comments, ranking stands

Supergold: raw data rate is 22 Mb/s, throughput stated to be 20 Mb/s.  Significant discussion along with some disbelief that the overhead would be less than 10%. Stated that there is difficulty in estimating MAC overhead.  General consensus was to request backup justification on the MAC overhead assumption.  O'Farrell was allowed to respond by 12 Sep.

It was agreed that the Subgroup should estimate an overhead for a generic MAC.

R Alfvin stated that the rating of 0 was impossible since a throughput of exactly 20 Mb/s was impossible.  Should we then re-open DeCourville's ranking?  General consensus was yes. After reviewing this proposal general consensus of the group was to change ranking from 0 to 1, there  was no opposition to this change.

TI: raw rates of 22/33/44 Mb/s. No comments, ranking stands at +1

McCorkle: raw rate of 100 Mb/s. No comments, ranking stands at +1

Karaoguz: raw rate is 20 Mb/s. Jeyran commented that he was interested in modifying his proposal to adapt a higher raw rate to improve the ranking of this proposal.  Rather than change this ranking to a ? the general consensus was to change it to a -1 until the proposal is modified.  Upon any modification all rankings need to be validated.  This declaration will be made to all proposals.

Radiata: raw>40 Mb/s. No opposition to +1 ranking.

Comments: In response to the issue of throughput given packet retries/etc. it was commented that all the criteria needed to be met at that rate.

LinCom: raw rate is 40 Mb/s.  No opposition to self ranking of +1, ranking stands.

4.2.2
High End MAC/PHY Throughput

Only valid ranking values for this criteria are 0 and +1 (>40 Mb/s including MAC overhead)

Davis: changed to 0

DeCourville: changed to 0

Kodak: stays at 0

Supergold: stays at 0

TI: raw at 44 Mb/s, claim is 42 Mb/s throughput.  Amidst skepticism about this minimal overhead ration, given TI's significant backup on this issue it was agreed that their ranking stand at +1 until it's proven wrong.

McCorkle: raw at 100 Mb/s ranking stands at +1.  Questions concerning how many users at this rate.

Broadcom: stays at 0

Radiata: change to 0

LinCom: stays at 0

4.3
Frequency Band

No evaluation for this criterion, information only

11:22
Motion to adjourn, following no opposition, so moved. 

Thursday, 10 August, 2000

10:00
Conference call initiated. 19 Attendees: 

Aguardo,Enrique
Supergold

Bain, Jay
 

Time Domain

Batliwala, Edul
Compaq

Buzenac, Véronique
Motorola

de Courville, Marc
Motorola

Dubak, Anand 
TI

DuVal, Mary

TI

Evans, Nick

Motorola 

Gilb, James

Mobilian

Hinman, Mark

Kodak

Karaoguz, Jeyhan
Broadcom

Kinney
, Pat

Intermec 

Ling, Stanley

Intel

Miller, Tim

Intersil

Music, Wayne

Broadcom

Nafie, Muhammed
TI

Roberts, Rick

Intersil 

Schmidl, Tim

TI

Siep, Tom

TI

10:08
Minutes:

On the issue of the minutes, P Kinney stated that he had incorrectly tallied the vote taken on August 7.  J  Gilb advised the group to read the minutes and verify their vote.  J Gilb took an action item to send out a separate announcement requesting the group to read the minutes and verify their vote. In a further action it was agreed that this subgroup will vote on sending the minutes to the task group at the last conference call before the next TG meeting. 

10:13
Discussion of vendor self ratings
4.4
Number of Simultaneously Operating Full-Throughput PANs
Davis: M DuVal requested additional information for this entry  M Nafie questioned the stated -90 dBm sensitivity, he furthered that he needed more information.  J Gilb proposed changing the entry with a ?.  Comments were that there is a need to justify how more than four simultaneous networks are possible, and specify any baseband waveshaping to justify the stated channel bandwidth. Marc de Courville informed the group that the modulation was 4FSK with 16 MHz bandwidth. Question was raised concerning the guardbands for this proposal. Following no opposition rating was changed to a "?"

DeCourville: no opposition to +1 rating, stands at +1

Kodak: It was suggested that the rating be changed to -1 since this proposal can't have 4 full rate simultaneous networks.  With no opposition to this suggestion, rating was changed to -1.

Supergold: No opposition to -1, rating stands at -1

TI: Questions on the bandwidth and whether 4 or more simultaneous networks can be supported.  A Dubak stated that the alpha is .8 yielding an occupied bandwidth of 19.8 MHz with -30-50 dBc at the edges.  More information is needed given that the band-edge requirements for regulatory need to be met.   A Dubak stated that Tx power is 10 dBm. Request more information for band-edge emissions.  Changes to "?" pending further information, specifically on power spectral density, especially at 2483 MHz.  Suggested that this matter be resolved by Aug 15.  A Dubak will send his response to the reflector, this subject will be added to top of the agenda for the next conference call. 

XtremeSpectrum : Concerns on dependence on the use of TDMA to achieve the performance for this criterion.  One comment doubted the performance obtained with 6 barker codes: what are interference and jamming levels achieved with full throughput. Has this performance been demonstrated? Response to these questions by next week Rating will be changed to ? pending further evaluation. This matter should be resolved before next week's call. Send responses to the reflector, this subject will be added to top of the agenda for the next conference call. 

Broadcom: no opposition, the -1 rating, rating stands

Radiata: no opposition, the +1 rating, rating stands

Rios: no opposition, the -1 rating, rating stands

4.5
Signal Acquisition Method 

Since there are no ratings needed for this criteria there was no discussion

4.6
Range

Davis: change to "?"  pending further information

DeCourville: Rating of +1 is in error.  The PAR states <10 m range, so no points for further range. Change to 0

Kodak: Question on any information to backup 0?  Kodak to email out their l information and measuring method. Rating will be changed to a ? pending this information which is due by Aug 24. Following no opposition rating was changed to a "?".

Supergold: E Guardo dropped off the call just before this rating was brought up. Following no opposition, the 0 rating, rating stands.

TI: Following no opposition, the 0 rating, rating stands.

XtremeSpectrum: Following no opposition, the 0 rating, rating stands.

Broadcom: Following no opposition, the 0 rating, rating stands.

Radiata: Following no opposition, the 0 rating, rating stands.

Rios: Rating of +1 is in error.  Following no opposition rating is changed to 0.

4.7
Sensitivity

Since this criterion is not rated, only 0's are allowed.  All entries are changed to 0.

4.8.2
Delay Spread Tolerance

DeCourville had a problem with this criterion, he questioned the lack of a channel model.  J Gilb countered that a channel model was provided in the document.  DeCourville countered that it wasn't realistic.  J Gilb put the question as does it uniquely define the channel, not whether it’s a good model. S Ling questioned the model in that it didn't specify a probability of successful link. J Karaoguz agreed. J Gilb proposed the use of 99.9% for this criteria.  Consensus was to reduce this to 95%.  Another comment questioned the use of 3 dB criteria stating that it should be more like 4-5 dB.  J Gilb requested a small group to fix this criterion. Group: A Dubak (chair), M DeCourville, S Ling, J Karaoguz, R Roberts.  Resolution date for this criterion is Aug 24.  Work will be done by email and conference calls.

4.9
Power Consumption

Davis:
More information is requested.  Changed to "?" pending more information, at the minimum declare the receive power.

DeCourville: Changed to a ? pending further information.  This information is due by the beginning of Sept.  At the minimum state the receive and transmit block powers.

Kodak: Stands at 0

Supergold:  Change to ? pending receive power disclosure.

TI: questions on the methodology to evaluate this parameter. J Karaoguz questioned the validity of a 100,000 gate complexity especially given the equalizer. J Karaoguz is to request information via reflector before Aug 11. No resolution on a request to change the rating to a "?"  until further information.

11:25
Motion to adjourn following no opposition meeting adjourned.

Thursday, 17 August, 2000

10:00
Conference call initiated. 19 Attendees: 

Aguardo,Enrique
Supergold

Allen, Jim


Kodak

Bain, Jay
 

Time Domain

Batliwala, Edul
Compaq

Buzenac, Véronique
Motorola

Carlson, Grant

Kodak

Cheng, James

Intel

Dubak, Anand 
TI

DuVal, Mary

TI

Gatherer, A

TI

Gilb, James

Mobilian

Hansen, C

Hinman, Mark

Kodak

Karaoguz, Jeyhan
Broadcom

Kinney
, Pat

Intermec 

Ling, Stanley

Intel

McCorkle, John
XtremeSpectrum

Miller, Tim

XtremeSpectrum

Music, Wayne

Broadcom

Rofheart, Martin
XtremeSpectrum

Schmidl, Tim

TI

Tan, Teik-Kheong(TK)3Com 

Wilding, David
Intel 

Agenda:  (as per email from J Gilb, rcvd 8/17/00) 

· Proposal by Jeyhan for further information

· Status of last roll call vote

· Section 4.8.2 and update on delay spread tolerance

· Begin section 2, evaluate in the following order:

2.1, 2.2.5, 2.3, 2.4.1, 2.4.2, 2.4.4, 2.5, 2.6, 2.2.2, 2.2.3, 2.2.4,

2.2.6, 2.4.3

Then come back to section 4.1 and 4.9

· Adjourn

Proposal by J Karaoguz' for additional information (as per his email): 

(1) Radio functionality/size:

· How backward compatibility with 802.15.1 spec is achieved, (RF blocks repeated, shared, etc.?)

· Transmit power, power amplifier back-off, and efficiency at the transmit power

· Chip area, process technology

(2) Baseband functionality/size (PHY baseband only):

· A/D and D/A converter precision, speed

· Digital filter lengths for pulse shaping

· Equalizer length (i.e., number of coefficients)

· Decoder complexity (e.g. type of decoder like convolutional or block)

· CMOS chip area, gate count and process technology

(3) Total number of chips and external components for the overall PHY solution

On the subject of including gate count as a friendly amendment, some comments centered around the subjective nature of this information and the sensitivity of some of this information. When J Gilb asked for objections to gate count, there were none, so it will be allowed as a friendly amendment. 

When will this information be due? Sep 4.  J Karaoguz proposed the motion that this information would replace the previous request for information.  Jeyhan argued that it's too early to guess pin count and package size.  Comment was voiced that the radio and baseband categories are separate but some attention should be given to the combination of these functions. Change to total number of chips and the total number of external components for the overall PHY solution? Comments were that this information is significantly implementation specific and will be different from mfg. to mfg. Any dissention? There were three, so a roll call vote was taken.

M DuVal: abstain, J Bain: yes, P Kinney: yes, D Wilding: yes, E Aguardo: no, W Music: yes, A Dubak: no, T Schmidl: no, J Gilb: yes, TK Tan: abstain,  S Ling: yes, J Karaoguz: yes, J Allen abstain, J Cheng: yes, E Batliwala: yes, M Rofheart: yes, M Hinman: yes, J McCorkle: abstain, T Miller: abstain, G Carlson: yes, V Buzenac: abstain, A Gatherer: no.

Motion passes with 12 yes, 4 no, 5 abstaining.  

J Gilb will send out a request for the proposers to update their submissions.  Proposers should update their submission with this information and then up revision the document number and send that file to Ian to be posted.  Additionally they should send a summary of the changes to the reflector. These actions are due by Sep 4

Delay spread tolerance: 

Definition of delay spread:

The delay spread tolerance is the value of T_RMS for which a maximum FER of 1% is met for 90% of the channels generated using the channel model defined in 4.8.1.  The power level at the transmitter is set 10 dB above the level required for a 1% FER in an AWGN channel.  At least

1000 channels should be generated.  Note that the channel model in 4.8.1 will generate channels with fading parameters, so at the receiver the signal level will vary from one channel realization to the next channel realization.  The system shall have a delay spread tolerance of at least 25 nS.
 minimum of 25 nS. 

J Gilb noted that this amounts to changing the criteria since what we have now is broken. J Karaoguz and A Dubak agreed that the current definition is broken.  J Gilb proposed that we set everybody to same and request that the proposers provide an annex to their submissions detailing their reply to this new request for information.  J Gilb proposed a motion to change the delay spread tolerance ratings to same (0) and send out a request for additional information as per the informative definition. In response to the question as to why not change the ratings to "?" the reply was that the criteria is being changed and that "?s" get changed to -1s at the end of these meetings.  J Gilb asked if there was any dissention? There was none.  The due date for this information response is Sep 11.  

A Dubak's reply to  last week's request for additional information was not on the agenda so it will be discussed next week.

Section 2 :  J Gilb stated that he would push 2.1 back. It was suggested that we delay discussion on Section 2 in order to better  prepare, since the agenda wasn't sent out until this morning. M DuVal objected stating that delaying this discussion would make it very hard to stay on schedule. 

2.2.5
Multiple access

W Davis' rating was +1, no opposition to this rating so rating stands. 

De Courville's rating was +1, no opposition to this rating so rating stands.

Kodak was not rated,  change to ? pending resolution by 24 Aug

SuperGold's was rated as 0,  E Aguardo requested that it be changed to +1 (he didn't originally understand this criterion).  It  will be changed to ? pending clarification due 24 Aug.

A Dubak's rating was +1, no opposition to this rating so rating stands.

XtremeSpectrum's rating was +1, no opposition to this rating so rating stands.

Broadcom's rating was +1, no opposition to this rating so rating stands.

Skellern's rating was TBD will be changed to "?" pending clarification due 31 Aug.

Lincom's rating was +1, no opposition to this rating so rating stands.

11:24
Conference adjourned

Thursday, 24 August, 2000

10:00
Conference call initiated. 23 Attendees: 

Aguardo,Enrique
Supergold

Alfvin, Rick


Kodak

Allen, Jim


Kodak

Bain, Jay
 

Time Domain

Barr, John

Motorola

Batliwala, Edul
Compaq

Carlson, Grant

Kodak

Cheng, James

Intel

Dubak, Anand 
TI

DuVal, Mary

TI

Evans, Nick

Motorola

Gifford, Ian

Tyco

Gilb, James

Mobilian

Hinman, Mark

Kodak

Karaoguz, Jeyhan
Broadcom

Kinney, Pat

Intermec 

Ling, Stanley

Intel

Miller, Tim

XtremeSpectrum

Music, Wayne

Broadcom

Nafie, Mohammed
TI

Schmidl, Tim

TI

Schraeder, Mark
Kodak

Welborn, Matt

XtremeSpectrum

Agenda:  (as per email from J Gilb, rcvd 8/24/00)
· Roll call

· Review response by TI to 4.4

· Review sections 2.3, 2.4.1, 2.4.2, 2.4.4, 2.5, 2.6, 2.2.2, 2.2.3,

· 2.2.4, 2.2.6, 2.4.3 Then come back to section 2.1, 4.1 and 4.9

· Adjourn

Clarification on criterion 4.4 by A Dubak: discussion on motion to change TI's rating from "?" to "0"same.  Questions on support 3 high throughput. Question:  Spectrum re-growth? Reply: Not an issue since we're only requiring 4 dBm and assuming 12 dB backoff. J Gilb: Make sure peak power is addressed in 4.9.  Proposed changing the ranking from "? " to "0" (same) for TI, and adding the two comments that this requires 12 dB backoff and that there are 3 higher end MAC/PHY  throughputs rather than 4. Following no dissentions, change is approved.

2.3 Interoperability:

Davis: changed to "?" pending clarification on how they will make interoperability and cost simultaneously. To be resolved by Sep 12

de Courville: changed to "?" pending clarification on how they will make interoperability and cost simultaneously. To be resolved by Sep 12

Kodak: retain same rating

O'Farrell (SuperGold): current rating is same, hearing no opposition to this, the rating stays

TI: current rating is same, hearing no opposition to this, the rating stays 

XtremeSpectrum: Currently has "0"/same rating. XtremeSpectrum noted that they were reusing almost the whole RF front-end. Question: How do you achieve the channel selectivity? Is there a channel filter? Just for BT or UWB? Reply: Separate front end filters for BT and UWB. Question: Use the same mixer for both UWB and BT? Reply: Yes require an ultra wide-band mixer that also works for BT. Comment: It is not clear how you can use same mixer given the different  modulations.  Question: ADC size? Reply: 8 bits for UWB and BT.  Question: AGC? Reply: There is a control loop that controls the filters, gain, and different mode switching. The block diagram is as shown on r4. There was no opposition to their rating staying "0"/same.

Karaoguz: current rating is +1 which is not authorized. Following no dissention the rating was changed to "0".

Skelhern (Radiata) The current rating of -1 rating was maintained.

C Rios : Carlos has decided to add Bluetooth interoperability. He asked for a rating of "?" pending that he provide documentation by 4 Sep. Carlos mentioned that he was looking to adopt the Kinney MAC approach combining BT and 802.11.

J Allen commented that if there were any individuals with PHY issues concerning switching between Bluetooth and High Rate that they be present for MAC discussions on this subject.

2.4.1
Manufactureability

Davis: Current rating is a "1", following no opposition, stays a "1"

de Courville: There was a comment on the manufactureability rating of +1 given the CF form factor, and a subsequent suggestion that they be assigned a "?" until they could respond to this issue.  J Gilb stated that he could support a rating of same but had issues with +1.  It was agreed that this rating be changed to a "?" pending clarification  due by Sep 12 as to whether these OFDM radios exist as demonstration and/or production units.

Kodak: Current rating is a "1", following no opposition, stays a "1"

SuperGold: Current rating is a "1", following no opposition, stays a "1"

TI: Current rating is a "1", following no opposition, stays a "1"

XtremeSpectrum: Does XtremeSpectrum have demo H/W showing a combined BT and UWB? No.  They only had BT simulations.  Rating stays at +1

11:32
Meeting adjourned

Thursday, 31 August, 2000

10:07
CDT  Conference call initiated. 25 Attendees:
Aguardo, Enrique

Alfvin, Rick 

Allen, James

Bain, Jay

Batliwala, Edul  

Cheng, James

Dabak, Anand

de Courville, Marc

DuVal, Mary 

Evans, Nick

Karaoguz,  Jeyhan

Ling, Stanley

McCorkle, John

Miller, Tim 

Music, Wayne

Nafie, Mohammed

O'Farrell, Tim

Rios, Carlos

Roberts, Roberts

Rofheart, Martin

Schmidl, Tim

Schraeder, Mark 

Siep, Tom

Welborn, Matt

Wilding, Dave

Section  2.4.1  Manufacturability:

Karaoguz justified his position.   Has baseband down-converters in demo form, and a discrete front end. 

Q: Your QAM proposal differs from others because it hops.  Have you tried it.

A: No because of limits to the discrete front end.  No difference except wider baseband filters. It proposes the same hopping structure as BT and uses a 625 µSec frame length.

Q: What is the channel structure?

A: Channel 15 each 5 MHz. 

Karaoguz =1

Skellern = 1 (Marc de Courville spoke for Skellern)  Marc de Courville briefly explained that this proposal will merge with his PHY proposal.  Since the documentation was not available to assess this joint proposal at this time, it was decided to continue with the individual evaluations at this time.

Rios =1

2.4.4  Maturity of Solution.  As a reminder the ratings are: 

Expert opinion = -1,     Experiment = 0,  Demo and Preexist = +1.

Mary proposed to make these ratings the same value as the ones determined for manufactureability.  J Allen suggested we go through them quickly.

Davis = 1

Marc de Courville  

Q: Rios asked - how many OFDM systems are operating.

A:...all digital video broadcast (DVB) systems are working, demos of HIPERLAN II and .11A is proven technology.

Q: Rios - how close is existence to the 40 Mbps they proposed?

A: OFDM is flexible but, you can incorporate many data rates depending on constellation.  DAB=1.5 Mbps, DVB is 36MB/s.  Merged proposal 43.3 Mbps.

Q: Rios - are there any 36 Mbps systems out there.

A: Can’t compare, different systems.  But it proves OFDM is robust and it will be on the market next year.

Comment: (de Courville) HIPERLAN I is not OFDM is why it was a failure – can not do low cost products with equalizers and multipath problems. 

de Courville = 1

Carlson = 1

O'Farrell = 1

Re O'Farrell: Demonstrated baseband, and PHY is similar to 802.11,QPSK.  Do not need an equalizer because of block code they are using.  Data not available to the committee yet.  "... 127 symbols of which 125 are information – very simple".

Q: How does it really do in Multipath?

A: QPSK with 25ns margin.  Combinations of block code methods give >25ns multipath robustness.  

Q: Can't see how a code combats mutipath without equalizer or standard methods besides codes.

A: Sequence modulation and coding enhance performance and they have a demo.

Q: Carlos disagrees, Intersil has an equalizer.

There are systems that work up to 40ns without equalization.  Their sequence code has been tested in multipath simulators.

Dabak =1  

McCorkle = 1

Q: Is UWB really proved in market?

A: They have demo of 50 Mbps at 10m, 150 microwatts, SiGe chip for analog portion. They are working with BT companies but it is not operating.

Jeyhan = 1

Skellern = 1

Rios = 1

2.4.2

When will proposed system be ready for deployment?  

Ratings:  –1= after 1Q 2002, same in 1Q 2001, +1= earlier than 1Q2002. 

Davis = 1

de Courville = 1

Q: Is this PHY still tied to HIPERLAN and if so, will the impact on bring ETSI into agreement, affect the schedule?

A: Withdrew HIPERLAN MAC and linked with another. Marc will provide description of how this will be done in updated document, with hooks for HIPERLAN interfaces for some applications.

Motorola is working with Skellern on an OFDM PHY, and will update their proposals.

Carlson = 1 

O'Farrell = 1

They were self rated = 0 want to change to a rating one.   They completed the base band processor demonstration and working with other companies, and now believe they can meet the +1 target. Using .11 technology. Their proposal will be updated. In the meantime, we accepted a +1 rating.

Dabak = 1

McCorkle = 1

Karaoguz = 1

Skellern = 1

Rios = 1

2.5 
Scalability:  power, data rate for power, range etc, Band, Cost, Function, 

Davis = 0 Pending clarification for a plus 1 if more items can be explained.  Only data rate and function were indicated in the presentation.

de Courville = 1 

Q:  What are the scaleable areas? 

A:  Power variation, data rate is natural by changing constellations on each carrier up to 42 Mbps, Cost – can keep some modes like bit rates or limit to 28.9, can skip interoperability, can skip modes to simplify base band. 

Questions came up about what action items are due at what time.  J. Allen took the action to tell the Chairs that a master calendar of action item due dates.  (Note: action items are listed in document 245r7 with due dates included).

12:30
Meeting adjourned  

Thursday, 7 September, 2000

10:00
CDT  Conference call initiated. 25 Attendees:
Aguardo, Enrique

Alfvin, Rick 

Bain, Jay

Barr, John

Batliwala, Edul  

Buzenac, Véronique 

Carlson, Grant

Dabak, Anand

DuVal, Mary 

Gilb, James

Hinman, Mark

Karaoguz,  Jeyhan

Kinney, Pat

Ling, Stanley

McCorkle, John

Miller, Tim 

Music, Wayne

Nafie, Mohammed

O'Farrell, Tim

Rios, Carlos

Roberts, Roberts

Rofheart, Martin

Schmidl, Tim

Schraeder, Mark 

Siep, Tom

Welborn, Matt

Wilding, Dave

The proposed agenda was:

 - Roll call

 - Consensus on merged de Courville/Skellern proposal

 - Finish 2.5, begin with Davis 

 - Begin work on 2.6, follow with 2.4.3, 2.1, 4.1, 4.9, 2.2.2, 2.2.3,2.2.4 and 2.2.6 

 - Adjourn

Consensus on de Courville/Skellern proposal: the ratings will remain as in document 00/193r3 with the exception of 4.1 and 4.9 which haven't been discussed. On the rating for section 2.3 there wasn't any opposition to the self rated -1, so it stands. For  2.4.1 the committee rating was a ? but was self-rated as a 1 (the question was would it fit into a CF in a manufacturable manner?) Rating remains as a 1.  For 2.2.5 it was self rated as +1, and will remain as a 1.

2.5 Scalablility

Davis rated a 0 pending more information.

de Courville/Skellern: self rated as +1, no opposition, rating stands, 

Kodak: self rated as +1,  they declared that the data rate is scaleable from 22 Mb/s to 1 Mb/s with a  programmable filter (the definition didn't require scalability to a higher data rate which might have been a mistake), power consumption is scalable, function is scalable, since the submitted documentation doesn't address all modes of scalability Kodak agreed to take a 0 and provide further documentation towards a reconsideration for a 1, this documentation is due by 12 Sep.

SuperGold(O'Farrell): power consumption ,data rate, frequency band, and function are scalable as listed in their latest presentation.  Their self rating is +1, hearing no opposition, the rating stays at +1.

Dabak : Their self rating is +1, hearing no opposition, the rating stays at +1.

XtremeSpectrum Their self rating is +1, hearing no opposition, the rating stays at +1.

Karaoguz/Broadcom: Their self rating is +1, hearing no opposition, the rating stays at +1.

LinCom: Their self rating is +1, hearing no opposition, the rating stays at +1.

2.6
Location awareness

Davis stays at 0

De Courville/Skellern stays at 0

Kodak stays at 0

SuperGold had upgraded their rating to a +1on their latest proposal.  They believed they could achieve a version of location awareness using their DS chipping rate. They mentioned that they need an algorithm using time division of arrival information to provide this awareness and that they are currently evaluating the details of  implementation. Numerous questions were on cost impact and necessary clock accuracy along with range accuracy? Committee agreed to rate this criteria with a 0 pending more information due by 12 Sep

A Dubak: Hid self rating was a +1.  Proposed using RSSI to determine range, suggested resolution of one to two meters. TI to supply the backup to their proposal and this task group needs to resolve the criteria clarification. Committee rating for this criteria is a 0 pending more information due by 12 Sep

XtremeSpectrum self rated as +1,  stated resolution is 20 cm with a 100 ppm clock accuracy. Stays at +1

Broadcom: Their self rating is 0, hearing no opposition, the rating stays at 0.

LinCom Their self rating is 0, hearing no opposition, the rating stays at 0.

2.4.3
Regulatory impact

Davis' proposal was self rated as a -1.  J Barr claimed it should be changed to 0 since Europe (ERC decision 9923) will allow its use as long as it has dynamic frequency selection, ie it doesn't need to be Hiperlan2 to operate in the 5 GHz band. It was agree that this rating be changed to ? pending regulatory  clarification on the US and Europe standards that this proposal would be compliant to due on or before 12 Sep.

de Courville/Skellern: rated as 0 at 0 since it uses dynamic frequency selection as per CEPT recommendation SE24 and is also OFDM,  V Buzenac will send the CEPT's URL by email. 

Kodak: Question: Aren't there issues with 15.249? Reply: No, the proposal meets the  94 dBµV requirement in 1 MHz BW. Their self rating is +1, hearing no opposition, the rating stays at +1.

SuperGold/O'Farrell: Their self rating is 0, hearing no opposition, the rating stays at 0.

Dubak:  C Rios questioned that  the 44 Mb/s rate doesn't fulfill the 15.247 requirements for spreading. Anand suggested dropping back the power to 15.249 levels for this mode to avoid the issues with the FCC spreading gain required. There was opposition from J McCorkle on giving this proposal a 0. J McCorkle proposed giving this criteria a ? pending changes to the documentation by 12 Sep A roll call vote was taken, those wishing for this rating to be a ? pending clarification were to vote yes, those wishing this rating to be a 0 with backup documentation voted no.

Aguardo, Enrique
yes

Alfvin, Rick 

abstain

Bain, Jay

yes

Barr, John

yes

Batliwala, Edul  
yes

Buzenac, Véronique 
yes

Carlson, Grant

yes

Dabak, Anand

no

DuVal, Mary 

no

Gilb, James

yes

Hinman, Mark

yes

Karaoguz,  Jeyhan
yes

Kinney, Pat

yes

Ling, Stanley

yes

McCorkle, John
yes

Miller, Tim 

yes

Music, Wayne

no

Nafie, Mohammed
no

O'Farrell, Tim

yes

Rios, Carlos

yes

Roberts, Roberts
yes

Rofheart, Martin
abstain

Schmidl, Tim

no

Schraeder, Mark 
yes

Siep, Tom

no

Welborn, Matt

yes

Wilding, Dave

abstain

Roll call vote result was: 18/6/3 .  Dabak's rating goes to a ? pending clarification by 12 Sep.

11:34
Motion to adjourn passed.

Thursday, 14 September, 2000

10:00
CDT  Conference call initiated. 30 Attendees:
Aguardo, Enrique

Alfvin, Rick 

Allen, Jim

Bain, Jay

Batliwala, Edul  

Buzenac, Véronique 

Carlson, Grant

Calloway, Ed

Cheng, James

Dabak, Anand

de Courville, Marc

DuVal, Mary 

Evans, Nick

Gilb, James

Hinman, Mark

Karaoguz,  Jeyhan

Kinney, Pat

Ling, Stanley

Miller, Tim 

Music, Wayne

Nafie, Mohammed

O'Farrell, Tim

Rios, Carlos

Roberts, Roberts

Rofheart, Martin

Schmidl, Tim

Siep, Tom

Tan, T.K.

Welborn, Matt

Wilding, Dave

The proposed agenda was:

· Roll call

· Vote on approval of minutes to date, document number IEEE P802.15-00/247r6

· Motion to send 247r6 plus updates to TG3 for approval at interim meeting

· 2.4.3, beginning with Dabak (based on new submittal)

· Discuss CEPT (99)23, consider motion to re-open consideration of 2.4.3 for Moto/Radiata.

· Motion to rate all proposals as same (0) for criteria that has not been reviewed by the subcommittee.  This would apply to 2.1, 2.2.2, 2.2.3, 2.2.4, 2.2.6, 4.1 and 4.9.

· Resolve question marks, the order is:


Criteria
Proposers

4.2.1

O'Farrell


4.4

McCorkle/Rofheart, Rios


4.6

Allen/Carlson


2.2.5

O'Farrell, Allen/Carlson


2.3

Rios


2.5

Allen/Carlson

· Issues with PHY annex draft (attached)

· Criteria 2.1 if time permits, followed by 4.1, 4.9, 2.2.2, 2.2.3, 2.2.4 and 2.2.6.

· Select appropriate New-Mexico style Mexican food restaurant for wrap party (Los Dos on Central or Arriba on Camelback). 

· Adjourn

General comments:  We will review the PHY conference call minutes on Monday and approve them to sent to the TG.  P Kinney to send a note to J Barr that this document will be part of Monday's session. P Kinney will send these minutes for posting on web.

2.4.3
Regulatory impact: ratings of -1 and 0

A Dabak:  powers were reduced to comply with 15.249, range is not affected due to the previous margin in their range declaration. Also in compliance with 300 328, How about Japan? Didn't know their regulation, J Gilb believed that they would comply ARIB STD - T66 adopted 12/14/99 v1.0. Following no opposition rating was set to 0.

XtremeSpectrum was self-rated as -1, following no opposition rating stays at -1.

J Karaoguz was self-rated as 0, following no opposition rating stays to 0.

C Rios was self-rated as 0, following no opposition rating stays to 0.

Davis/Skellern will go from a "?" to -1

M de Courville commented from his email on the regulatory situation in Europe for 5 GHz. This email is included here for reference: 

"In order to come back on the issue of regulatory impacts of HiPerPAN, I think we should consider in our thinking process the following 3 bands:

Band
GHz

US

EU

I
5.15-5.35
unlicenced
licence exempt

II
5.47-5.725
not available
licence exempt

III
5.725-5.825
unlicenced
unlicenced

Regulatory related remarks:

1) HiPerPAN is able to operate full rate (43Mbps) in the US in the bands I and II

2) HiPerPAN is able to operate full rate (43Mbps) in EU in band III (25mW restricted)

3) for the moment HiPerPAN is able to operate at reduced rate (12Mbps) in EU in bands I and II. The goal (and this is under discussion at the ETSI), is to have WPAN included in the BRAN standard that would allow the full rate operation in these two bands as well.

Considering remarks 1 and 2, I believe it clarifies the reason of a "0" rating  for the regulatory criteria.  I will be more than pleased to discuss it further if required during the conference call of this morning."
J Gilb entertained a motion not to open re-consideration of the de Courville/Skellern PHY rating. Following no opposition this motion passed.

J Gilb proposed a motion to leave all the ratings for those criteria that haven't been reviewed to be set to same . T Siep said we cannot arbitrarily chose not to consider all the criteria, rather we would need to say that we're not done.  C Rios agreed.  M Rofheart agreed, J Karaoguz agreed adding that it was an enormous task and that we have made good progress but are not done and need more time.  He further added that a vote at this time is premature. R Alfvin commented that we're not ready to make a recommendation. M DuVal had something to say but I forgot to write it down.  J Gilb withdrew his motion and will replace these criteria rating spots with blanks. M DuVal suggested that we should consider using the system time slot on Wednesday if this committee runs out of time on Tuesday before completing this task.  S Ling believed that there wasn't sufficient information for this group to make a recommendation citing document inadequacies such as spreading codes, etc.  T Siep commented that we have set an artificial date for completion, and that it is possible to have another interim meeting before Florida.  

Resolution of question marks

4.2.1 

O'Farrell: Tim mentioned that they have chosen not to increase data rate.  Rating is changed from a "?" and to a -1 with no opposition.

4.4 

McCorkle/Rofheart: has presented documentation that support the independence requirement. Rating is changed from ? to a +1 following no opposition 

C Rios: supplied documentation supporting the four WPAN claim.  Requested 0 rating,following no opposition rating is changed to 0

4.6 Range

Allen/Carlson: request for additional information to substantiate range claim. Following no opposition their rating is changed from "?" to "0".

2.2.5 multiple access

O'Farrell: request for additional information. Following no opposition changed from "?" to +1

Carlson: no documentation as of yet, comments from the group were that they be given time to respond.  We'll accept their verbal reply for now but will require documentation, 00/214r4, by end of day. Following no opposition their rating was changed to +1 .

2.3 Interoperability

Rios : claim is documented in 197r2 pg. 6  Following no opposition his rating was changed from"?" to a 0 .

Davis changed from "?" to -1

2.4
Scaleability

Allen/Carlson: scaleable modes include data rate, range, power consumption, change from a "0" to a +1. Following no opposition his rating is changed to +1.  

Issues with PHY annex draft: 

Change: O'Farrell submitted size and form-factor as requested

Change: Dabak submitted documentation 200r4 substantiating the delay spread of 25 nS.

Change: de Courville: their delay spread should be 50 nS

11:13 Motion to adjourn, passed

Thursday, 5 October, 2000
(minutes taken by Jim Allen)
Published Agenda:

· Roll call

· Conference call schedule (call number the same)


o October 12, 2000 noon PDT (7 pm GMT)


o October 19, 2000 8 am PDT (3 pm GMT)


o October 26, 2000 noon PDT (7 pm GMT)


o November 2, 2000 8 am PDT (3 pm GMT)

· Interim disposition of 4.2.1 and 4.2.2

· Additional information for 4.2.1 and 4.2.2

· IP issues for PHY layers (informative)

· Response for 4.4 in light of response for 2.4.3 for de Courville/Skellern (if not resolved via email)

· Resolve criteria 2.2.2, 2.2.3 (existing criteria only, not informative annex).

· Questions for the proposers should be sent to the mailing list and the proposer should respond via email.  If this does not resolve issues, we will discuss them on the call.  If you have an objection to the self rating, use email to raise it.  This should speed our work and shorten the conference calls.

· Adjourn
11:07 AM EDT
Meeting called to order 

J Gilb called the roll. Attendees were: James Gilb, Grant Carlson, Jay Bain, Jim Allen, Wayne Music, Dave Wilding, Mark Hinman, Anand Dabak, Mohammed Nafie, Tim Schmidl, Rick Roberts, Rick Alfvin, Carlos Rios, Tom Siep, Stanley Ling, Mark Schraeder, Tim O’Farrell, James Cheng, Mary DuVal

First order of business was the call schedule.  Since three were no objections on the call schedule,  it is as posted in the agenda.   Allen took the action to change the conference call number times.

Gilb said that we have not evaluated sections 4.2.1 and 4.2.2 since the informational comments were available, so they are not evaluated right.   A number is due from by Oct.19th.   The information is required for discussion at the October 26th  conference call.  Everyone is asked to send their data to the sdts-802-15-3 list server by then, any disagreements are to be addressed by email.  The Oct 26th  call is a final discussion.

PHY, MAC and SYS committee chairs have asked for more PHY data due the 16th.   That data will be used by the MAC committee to calculate the throughput.  Their response is due back by the 19th.   We’ll have that next week to evaluate it for discussion on the Oct. 26th.   If the data comes after the presentations are frozen, the committee will find a way to make a inclusive presentation or find some other way to formally convey the message to the TG and WG.

Gilb asked everyone to point out anything in his or her PHY, MAC or System proposals that are known or suspected to contain IP from the Bluetooth patent pool.  He asked for definition of the issue, how would it be handled, and what would be the backup plan if it’s use were prohibited.   Rios mentioned that the BT encryption scheme is used in some of the high rate proposals, so it is a good question.

Siep, asked about the scope of the response, and how do we know what is at risk (ed. The IP pool is a blind pool).   Gilb wants everyone to comment on their designs with respect to BT.  If the solution. is “I am an adopter” then fine.  If not, or if your proposal crashes and burns due to restricted BT IP, you should indicate so. 

Gilb said that de Courville/Skellern responded to the request for full throughput channels.   Four or 5 channels are possible in the European 5.8GHz ISM band, but they need to provide a graphic and update their proposal send it out by email in order to be considered..  We will deal with it if anyone disagrees with their proposal.  Jim Allen took the action to tell them about their action item by email.

Alfvin read section 2.2.2.  Everyone is rated a one except De Courville/Skellern and Dabak (who needs to be slightly better out of band).  Dabak indicated that his updated proposal is on the Flash card but did not make it to the web.  Gilb asked if we could make Dabak a rating as a +1.  Hearing no opposition so it is changed to a +1.     With this change Gilb asked if we accepted these self-ratings.   Dabak asked how XtremeSpectrum could do 20 to 30 db out of band.   Gilb asked him to send the question by email and then asked if we could accept the self ratings, except for XtremeSpectrum and De Courville/Skellern .  There were no objections so it was accepted.

Section 2.2.3, Alfvin read that every one has a plus one rating except Dabak.   Dabak said they updated their presentation, but it is not in Doc 245.  It was in rev.8 but got lost in r10.  Gilb verified it so this rating should be a plus one.  Everyone is a one except for Jeyhan Karaoguz.  

Tim said he still needs to complete his slide with his calculations, but based on it they have an IP3 of –4 dBm, so they self rate at +1 and will update their presentation by Oct 12th.   James asked for approval of the ratings and there were no objections.

Gilb formally gave kudos to Mr. Siep for this process of email by objections, it is working well and the meeting is moving quickly.  Thanks.

The Informative annex is (IP3 for signal relative to the min. detectable signal) is due Oct. 8 and will review informative annex in that meeting.    You will have to have 110r13 to be able to finish evaluation.   Alfvin verified that it was on the web.

Last item on the agenda – the process is to review the self ratings by email, resolve issues by email, unresolved issues will be handled in the conference calls, uncontested self ratings will be accepted.

Gilb asked if 7.1.4 is in 00245 rev. 13.  Mary DuVal said James’s informational appendix was in ver.13.

Carlos asked, ”Did we do 2.2.4?”  Gilb said it is scheduled for the next call.   Carlos indicated he had some issues with the self ratings.  Gilb asked him to send email with his comments that can be reviewed before the meeting. 

Status on the Microwave Oven model:

Dabak’s sub committee but may not have all the responses by then next meeting.  He has received some input from Zyren and others.  

DuVal noted that green shading in doc. 00245 means it changed since last meeting such as power consumption.

James highlighted the changes from the last meeting and the status of the informational status.   Refer to the informational annex. 

Allen asked everyone to look carefully at the agenda for Tampa, because is it very demanding.  

DuVal mentioned system input Is due next week.

Carlos plugged his harmony activity, due in the next 10 days. 

Stanley had the first multi-path subcommittee call yesterday and another scheduled next Wednesday.  He expects we will probably be able to talk about it next week.

11:50AM EDT adjourned by  J Gilb.

Thursday, 12 October, 2000

Conference call initiated. 16 Attendees:
Attendees: James Gilb, Jay Bain, Jim Allen, Rick Alfvin, Bill Schvodian, Jeyhan Karaoguz, Pat Kinney, John O'Sullivan, Anand Dabak, Tim Schmidl, Wayne Music, Mark Schraeder, Tim O'Farrell, Stan Ling, Tom Siep, Mohammed Nafie

2:05 PM: meeting was called to order 

Delay spread status: S Ling. 

Stanley mentioned that his group had their second conference call yesterday. In summary they kept the same overall criteria but there were changes such as Stanley will send out the changes. There were a number of straw polls on whether to allow diversity techniques but the poll results were to no allow it. Action Item: J Gilb to include an agenda item for next week's conference call: look for consensus on including diversity. The final simulation document will be included as an annex to doc 110. S Ling will send this out (we'll need to review these numbers as our last agenda item before the meeting).

Microwave model: J Karaoguz 

Jeyhan stated that they have agreed upon an existing model for a microwave oven.  This model was an IEEE submission made at a 1997 Helsinki IEEE meeting.  This microwave oven model's relevant parameters does not include power levels.  A Dabak will send the submission's title out on the reflector, he can't send the paper due to copyright issues.  Jeyhan will supply power levels by Monday, 16 October.

Proposal Updates

deCouville/Skellern:  This response has been updated as doc 196r5 on the web which fulfills their commitment. Following no opposition to this change, their rating is changed.

T O'Farrell: requested a change from -1 to 0 following his proposal's change to four PAN channels. J Allen suggested that there would be an increased chance of interference from adjacent channels. T Siep was concerned about co-location issues. J Gilb tabled the vote on this request until the next conference call to allow participants to review slides 25 and 26 of IEEE802.15-00/210r6.

XtremeSpectrum:  There was a request for more information concerning the question on criteria 2.2.2 interference resistance.  How can they get 30 dB out of band rejection with an apparent coding gain of 20 dB without bandpass filtering?.  Bill Schvodian will respond by COB next Wednesday.  Action Item:  J Gilb to include this as an agenda item for next week to consider this issue. 

Other Business

· Action Item:  J Gilb to include an agenda item for next week to review criteria 2.2.6 responses from all proposers. 

· Interface information for M DuVal due tomorrow.

· PHY layer timing to MAC information due by next week

2:49 PM: adjourned till next week

Thursday, 19 October, 2000

The agenda is as follows:

· Roll call

· Status of Harmony (Carlos Rios)

· Review and approve/disapprove/modify sub-subcommittee work

· Stan Ling - Delay spread

· Anand Dabak - Microwave oven model

· Overlapping channels (Reference P802.15-00/210r7)

· 2.2.2 for XtremeSpectrum (update posted to reflector, no document number).

· Status of proposals with respect to requested information.

· Review annex information for 2.2.3

· Review all proposals for 2.2.6

· Review 2.2.4 for any updated proposals

· Adjourn

11:05 EDT  Conference call called to order by Gilb.

Attendees: James Gilb, Jim Allen, Anand Dabak, David Wilding, Jay Bain, Carlos Rios, Rick Roberts, Bill Shvodian, Matt Wellborn, Grant Carlson, Mark Hinman, Jeyhan Karaoguz, Tim Schmidl, Tim O’Farrell, John McCorkle, Mohammed Nafie, Véronique Buzenac, Stan Ling, Rick Alfvin

Harmony:  Carlos was at the airport so we handled the Harmony issue.   There were too few responses so Carlos recommended we drop the issue at this time.   He will issue a final paragraph comment to DuVal in order to close the item.

Delay spread model sub group Report:

Gilb asked if there were any comments.   Rios was disappointed that diversity was not allowed in the criteria, but equalization was allowed.  Stan indicated that his subcommittee discussed this and was not able to find a way to include it with the current schedule and work load. J. Allen mentioned that if diversity provides a cheaper solution, it should be considered. Stan also indicated that it is an important issue and should be able to have a benefit somewhere in the proposal, but it was unclear on how to reflect the value in the multipath or delay spread criteria.  Carlos said that with only two weeks before the vote, there is no place for such things, but Stan said there is no time for it to be in delay spread either.   Gilb mentioned that presenters can include it in their presentation.  Carlos agreed.  The next issue was to accept the delay spread tolerance work.  There was no opposition, so it is accepted.

Microwave Oven Model:

A. Dabak was asked what was the resolution to the Power email.  The +20dBm is average power while it is on.  This is not in the document yet, but we will rely on the email discussion.  Gilb asked for comments on the oven model, and then asked if there was any opposition.  There was no opposition it is accepted.  Anand took the action to clarify it and send it out again, and to make sure DuVal gets it as in input to the master document.  

Stan will do the same thing for his sub committee. Both are due two weeks from today. CC: jgilb@mobilian.com 

Overlapping Channels:

O’Farrell – sent several Power Point slides to clarify his position on section 4.4.1.  The file was corrupted, so it is tabled until next week.   Tim mentioned that this analysis applies to everyone even if it is not overlapping.  Gilb encouraged everyone to do their homework.

2.2.2 Extreme Spectrum Update:

Mohammed and Anand asked how does the McCorkle’s proposal (refer to email) affect cost and performance and whether there was a block diagram.  McCorkle noted that the block diagram is in presentation r0.   They have a 50 Mbps proposal running with notch filters that are tunable for things such as ovens and cell phones.  They have measured up to 60dB of rejection.   Bandwidth does not need to be adjusted.  There is a bank of filters, which are tunable over a band.   They are extremely cheap to implement.  Carlos asked if they are they external or integrated, because he questions the cost aspect.  Reply: either.  The design is propriety so there are no further details available.  Gilb put the question to rate them for 2.2.2 as a plus one.  (note: every one else is a +1 at this time).   There was no opposition to self-rating is changed to a +1.   

Review All proposals for 2.2.6:

Gilb was going to go through status of proposals to individual items.   Please respond to status by Friday so the future agenda can be set.  

2.2.3 Annex information on Intermodulation requirements:

Gilb: No response from many people but it is easy to respond.  This reflects IM performance relative to sensitivity.

Davis has not responded (Jim to call Harold to see if he is taking over for Walt (Email sent 1:40 EDT) ). 

No response from de Courville/Skellern.  Another revision is due middle of next week. 

O’Farrell, updated rev 1 sent out last week.  No comments, self rated as a +1 for the annex.  No opposition so it is a +1.

Dabak has sent a rev 8 appendix H , self rates as a +1. Anand has self rated a  plus one for this, no objections.

McCorkle - All responses are due at the end of the week.  No response will be the status

Jeyhan Karaoguz – updated but did not publish yet – by end of week it will be ready (listed as no response)

Carlos – Excerpt has been sent to Gilb, but he has not made submission yet.  Will be done soon.   Carlos had to leave at 11:39.

Gilb:  Section 2.2.6 does not look like it is getting any better.  Will table until next week. 

He then asked for any more questions or comments.

J.Allen reminded everyone that their inputs to Systems committee were past due. 

O’Farrell – 2.2.4 is sufficient to answer the question in the annex, so look at it for next week. 

It uses the new oven model. 

Jeyhan – Who will be in Sunday meeting?  A poll was taken regarding attendance on Sunday evening:  (y: yes, n: no, m: maybe)

James Gilb u

Jim Allen y

Anand Dabak y

David Wilding n

Jay Bain y

Carlos Rios  

Rick Roberts m>3pm

Bill Shvodian n

Matt Wellborn n

Grant Carlson n

Mark Hinman y

Jeyhan Karaoguz

Tim Schmidl  n

Tim O’Farrell y

John McKorkle n

Mohammed Nafie m

Véronique Buzenac n

Stan Ling y

Rick Alfvin y

11:43 EDT:  call adjourned 

Thursday, 26 October, 2000

Agenda:

We will cover the following items on the next conference call. 

Remember, this call will be later in the day than the other ones. 

Formal agenda and call information will follow tomorrow.

1) Overlapping channels:  please review P802.15-00/210r8.  We will

decide on how to handle partially overlapping channels with regards to

the number of simultaneously operating full-throughput PAN's

2) What to do with proposal that have not responded (suggestion, question marks that turn into -1 after the last conference call).

3) Review remaining proposals for 2.2.3 annex information

4) Review all proposals for 2.2.6 and 2.2.4, 2.2.3 annex information and

4.8.2 (time permitting)

5) Updates to Allen/Carlson and Karaoguz, please review their latest

submissions. (time permitting)

2:05 PM CDT: meeting was called to order, 17 attendees:

Attendees:  M Hinman, J Allen, J Gilb, R Alfvin, A Dabak, T Schmidl, M Nafie, P Kinney, R Roberts,  J O'Sullivan, J Karaoguz, J Bain, M DuVal, C Rios, S Ling, T O'Farrell, D Skellern

Overlapping Channels: 

T O'Farrell: following no opposition, consensus was to accept his proposal and change the rating from -1 to 0

Allen/Carlson: following some opposition from C Rios, consensus was to delay acceptance of  their proposal and not change the rating from -1 to 0 until further bandwidth clarification. Tabled until later in the call. Carlson responded that this bandwidth was similar to O'Farrell's proposal. Grant responded that this response was -40 dBc at 14 MHz.  C Rios withdrew his opposition so the rating was changed from -1 to 0.

What to do with non-responses:

Proposal was to use the earlier method of changing ?s to -1s. by Gilb and M DuVal.  R Alfvin disagreed and wanted to leave it as incomplete.  Following no opposition the method will be to change the ? to -1.  Annex information will use a different methodology, following no opposition the motion that any "?" in the Annex information will be marked as no response, carried.  

In response to C Rios' question the latest revision of the evaluation document is 110r10. Action Item: R Alfvin to verify that r9 and r10 are up on the archive.  

Proposal modifications:

J Karaoguz:  due to low scores on higher data rate and the # simultaneous PANs: Jeyhan has proposed adding a new mode with 10 MHz channels as per 15.249 without hopping but keeping the same modulation schemes. Resultant is eight independent fixed channels.  No action will be taken with this proposal.  Action Item: discuss this proposal next week.

Allen/Carlson: included other modulation schemes as proposed by other submissions.  Action Item: discuss this proposal next week.

2.2.3 Annex Information
Intermodulation relative to sensitivity.  Ratings are:

Davis did not respond. Will leave as "?" no opposition so rating stands

De Courville/Skellern did not respond.  Rating will stay as "?" until further analysis. Action Item review this next week.

Allen/Carlson: Rating will stay as "?" until further analysis. Action Item review this next week.

McCorkle: in 195r9, slide 37. Self evaluation was +1, following no discussion rating stays at +1.

Karaoguz: self evaluation was at +0 but would like to discuss next week. Rating is "?"

Rios: Rating will stay as "?" until further analysis. Action Item review this next week.

2.2.6
Coexistence

Davis self rated at 0.  Following no opposition the rating stays at 0.

Rios: Self rated as +1, Action Item: M DuVal to change doc 245 to reflect this rating upon email request from J Gilb.  Following no discussion or opposition committee rating is +1.

O'Farrell: Self rated as +1, Action Item: M DuVal to change doc 245 to reflect this rating upon email request from J Gilb.  Following no opposition committee rating is +1.

Carlson: currently self rated as 0 but will be changed to +1 upon new submission tomorrow. Will be assigned "?" until next week's call. Action Item: add time slot to address 2.2.6  for Kodak after their document update.

A Dabak: self rated as +1, following no discussion or opposition committee rating is +1.

McCorkle self rated as +1, following no discussion or opposition committee rating is +1.

Karaoguz self rated as +1, following no discussion or opposition committee rating is +1.:

De Courville/Skellern self rated as +1, following no discussion or opposition committee rating is +1.

2.2.4
Microwave Oven Interference

Davis: self rated as 0, following no discussion nor opposition committee rating is 0

DeCourville/Skellern: self rated as +1, following no discussion nor opposition committee rating is +1

Carlson: self rated as +1, following no discussion nor opposition committee rating is +1

O'Farrell: self rated as +1, following no discussion nor opposition committee rating is +1

Dabak self rated as +1, following no discussion nor opposition committee rating is +1

McCorkle/Rofheart self rated as +1, following no discussion nor opposition committee rating is +1

Karaoguz self rated as +1, following no discussion nor opposition committee rating is +1

Rios: self rated as +1, following no discussion nor opposition committee rating is +1

2.2.6 Annex

Davis: submission was not updated, rated as no response

deCourville/Skellern: not applicable, their proposal is 5GHz

Allen/Carlson: submission was not updated

A Dabak: submission was not updated, 

McCorkle/Rofheart: submission was updated

Karaoguz: submission was updated

Rios: submission was not updated

It was a consensus agreement: use the numbers from 2.2.6  for this criteria since no one used power levels in their analysis

Action Item: J Gilb to review all proposals for 4.8.2 annex and report by email the self evaluations.

Comment: D Skellern mentioned that the packet size adopted by the MAC of 1514 bytes was incorrect as per the criteria document which stated 512 bytes.

3:25 PM CDT: meeting adjourned 

Thursday, 2 November, 2000

The agenda is as follows:

· Roll call

· Status of Davis PHY proposal

· Open Items

· 2.2.3 annex information for de Courville/Skellern, Allen/Carlson, Karagouz and Rios

· 2.2.6 document and annex, review update for Allen/Carlson

· 4.8.2 Delay spread with new criteria.  Self ratings are as follows:

Davis - No Response

de Courville/Skellern - 25 nS (?)

Allen/Carlson - No Response

O'Farrell - 33 nS

Dabak - 25 nS

McCorkle/Rofheart - No Response

Karaoguz - 105 nS

Rios - 25 nS (?)

· Updates to Karaoguz

· Updates to Allen/Carlson

· Updates to O'Farrell

· Congratulations

· Adjourn

10:00 CST call commenced

Attendees: J Gilb, A Dabak, T Schmidl, P Kinney, W Music, E Batliwala, J Bain, D Skellern, J Allen, G Carlson, R Alfvin, R Roberts, J Karaoguz, I Gifford, M Nafie, J Barr, Véronique Buzenac , Simones, T O'Farrell, C Rios, S Ling, T Siep

Status of Davis PHY proposal: J Barr stated that it will be withdrawn but doesn't have an email stating this yet.

2.2.3 Annex Information

de Courville/Skellern: self rated as +1.  Motion to rate this proposal as a +1, following no discussion nor objections the committee rating is +1

Allen/Carlson:  Sensitivity is -74 dBm,  IM value is -85, yields -14.5 dBm II3, self rated as +1 requesting committee rating of +1 following no objection rating is +1

Karaoguz: IIP3 is -6.25 dBm at 40 Mb/s, spec'd at >-5 dBm.  Self rated as +1.  Following no opposition committee rating is +1.

Rios: 357r0 backup document is referenced.  IIP3 of -3dBm is required. Following no opposition the committee rating is +1.

2.2.6 Coexistence

Allen/Carlson: previously self rated as 0 but now requesting +1 as per doc 00/214r7. Following no opposition this number is accepted by  the PHY committee for 2.2.6 and the annex.

4.8.2
Delay Spread

Davis: no response

De Courville/Skellern: 50 nS, 95%.  Following no opposition this number is accepted by  the PHY committee.

O"Farrell: Self rated as 33 nS. Following no opposition this number is accepted by  the PHY committee.

Allen/Carlson: new proposal using O'Farrell coding shows 33 nS with QPSK, for MSK results are about the same (using a coherent MSK demodulator, with a linear RF front-end). Following no opposition this number is accepted by  the PHY committee.

A  Dabak: self rated as 25 nS. Following no opposition this number is accepted by  the PHY committee.  Didn't test at longer delays.

McCorkle:  no response at this point. Following no opposition a no response is accepted by  the PHY committee.

J Karaoguz: self rated at 105 nS.  Discussion ensued.  Sensitivity is -73 dBm for the high rate, 40 Mb/s (8 Ms/s), NF is 12 dB, using an equalizer, 64 symbol equalizer training, fast method technique, AGC is settled in this time. Following no opposition this number is accepted by  the PHY committee.

C Rios:  self rated at 25 nS. Discussion.  Didn't test beyond 25 nS. Following no opposition this number is accepted by  the PHY committee.

Updates to Karaoguz' proposal: adding the faster symbol rate (only change all else stays the same) entails adding a 10 MHz filter (on-chip switchable filter), A/D & D/A rates double to 16 Ms/s, 13% increase in radio chip area and 35% increase in chip area for controller IC. Unit manufacturing cost and size stay the same.  Requests a +1 for minimum MAC/PHY throughput and for simultaneous WPANs. Power consumption increase to 76 mW with Rx consumption up to 180 mW.   J Gilb asked if the committee should accept this work or need additional analysis? C Rios commented that he had a problem in that the other proposals had more time to discuss the issues but that this change didn't receive this thorough a discussion.  Other comments were that more time would be appropriate.  Jeyhan noted that this change had been submitted two weeks ago.  J Gilb proposed that the Sunday slot be used to discuss this change.  Jeyhan wanted this issue resolved in this meeting.  J Gilb withdrew his earlier proposal and then suggested that the old ratings be maintained with the note that an enhancement has been proposed that would enhance ratings for criteria 4.2.1 and 4.4 and it appears to be reasonable, but the committee didn't have sufficient time to thoroughly analyze these changes.  Jeyhan believed this approach was fair, and following no opposition this approach will be followed.  Action Item J Gilb to email precise wording for his presentation to J Karaoguz by Saturday night.

Allen/Carlson updates:  adopted a 16 QAM, 44 Mb/s mode (as per TI's proposal) as an option, not evaluated, adopted T O'Farrell's coding.  Cost will increase (10% BB for O'Farrell).  Comment from O'Farrell as that the 44 Mb/s mode would require an equalizer. J Gilb suggested that the old ratings be maintained with the note that some enhancements have been proposed that would enhance ratings for the criteria for high end data rate and minimum MAC/PHY throughput and while these changes appear to be reasonable the committee didn't have sufficient time to thoroughly analyze these changes in respect to system performance.  Carlson suggested the use of the numbers from the proposals that had first proposed these modes (i.e. TI and O'Farrell). Action Item: J Gilb to email precise wording for his presentation to Allen by Saturday night.

Update to O'Farrell:  added the formula for calculating overall coexistence, delay spread was updated.  No actions are required.

Skellern: discussed his proposal's 802.15.1 interoperability mode as noted in rev 3,4,5, and 6.  J Gilb believed that these ratings were probably "?" and then reverted to -1 upon no response.  Following no objections to changing the rating for 2.3/interoperability from -1 to 0, the committee rating for this criteria was changed. 

Allen/Carlson:  wanted an agenda item on Sunday to discuss the committee rating for this proposal on criteria 4.4.

Note:  J Gilb recommended that any revisions to submissions be delayed until after Tuesday to avoid attendee confusion due to the fact that the displayed presentation was fixed as of last Friday, 27 Oct.

12:02  CST call adjourned

Sunday, 5 November, 2000, Tampa Florida

1:05 EST Meeting called to order

Attendees: J Gilb, P Kinney,  A Heberling, I Reede, R Alfvin, J Allen, T Schmidl, J Karaoguz, A Miura, M Hinman, J Barr, M DuVal, B Herald, T Siep, M Nafie, T O'Farrell

P802.15-00/245r?? status

Review wording for PHY enhancements

Wording for Karaoguz: Karaoguz has presented enhancements to the proposal (8 Mbaud, non-hopping) which he believes would improve the overall scores.  The self-ratings would be:

4.2.1 Minimum throughput to +1

Number so simultaneously operating full throughput PAN (8) to +1

Without adversely affecting any of the other ratings

The PHY subcommittee believes that the proposed enhancements appear to be reasonable but did not have sufficient time to review them in depth.

No objections to this clause.

Wording for Allen/Carlson:  Allen/Carlson has presented enhancements to the proposal which they believe would improve the overall scores.  The self-ratings would be:

4.2.1 Minimum MAC/PHY throughput (33,44 Mb/s raw) +1

4.2.2 High end MAC/PHY throughput (33, 44 Mb/s raw)

Without adversely affecting any of the other ratings

The proposed enhancements (coding from O'Farrell and 16 QAM from Dabak) have already been evaluated in depth by the PHY subcommittee for other proposals

PHY subcommittee did not have sufficient time to review the impact of the combination of the modes to the system performance although each of the proposed enhancements have been individually evaluated.

Wording for O'Farrell:  O'Farrell has presented enhancements to the proposal which he believes would improve the overall score.  The self ratings would be:

4.2.1 Minimum MAC/PHY throughput +1

without adversely affecting any of the other ratings.

The proposed enhancement (33 Mb/s, MBCK 16 QAM) appears to be reasonable.  However, the PHY subcommittee did not have sufficient time to review the proposed enhancement in depth.

Note: T O'Farrell was questioned extensively on the performance of this operational mode.  J Karaoguz commented that he had doubts about the claims of O'Farrell as per the coding gain.  T O'Farrell was unwilling to describe some aspects of the transmitter design due to proprietary concerns. Tim commented that the coding gain is about 6 dB.  O'Farrell commented that this approach needs an equalizer since it's a 16 QAM method with its inherent ISI issues.  

Annex: 4.2.1 Minimum MAC/PHY Throughput

A Heberling commented that the numbers in the spreadsheet sent out to the reflector were correct despite an email from R Gubbi stating that there was an error in that spreadsheet.

J Gilb proposed that this group complete the matrix relating MAC to PHY throughput.

Which data rate should be used?  The one that meets the criteria?  This information is included in P802.15-00/354r1.

PHY Layer
Raw Rate
MAC


Mb/s
Kinney
Davis et al.
Heberling
Rios

de Courville/Skellern
26.7





Allen/Carlson
22





O'Farrell
22





Dabak
22





McCorkle/Rofheart
50





Karaoguz
20





Rios
20?





4.2.2 High End MAC/PHY Throughput

PHY Layer
Raw Rate
MAC


Mb/s
Kinney
Davis et al.
Heberling
Rios

de Courville/Skellern
43.3





Allen/Carlson
44





O'Farrell
33





Dabak
44





McCorkle/Rofheart
50





Karaoguz
40





Rios
40





Rates highlighted in yellow are proposed, but not evaluated extensions.

A Heberling will send out a new spreadsheet containing the new extensions by end of Sunday, 5 November, 2000.

2:36 EST
PHY subcommittee recessed.

Thursday, 7 November, 2000

The agenda is as follows:

 Roll call

 - Future call schedule, all at 8 am PST


o December 14, 2000



1-800-377-4273 (US)



1-816-650-0771 (outside US)



ID number 7657033


o December 21 and 28, 2000, January 4 and 11, 2001



1-800-659-6183 (US)



1-816-650-0741 (outside US)



ID number TBD

 - Web site and access

 - Document 802.15.3-00/402r0(r1) PHY Proposal Executive Summary

 - Issues to cover in Monterey

 - Procedure for determining coding

 - Schedule for writing draft standard

 - New business

 - Adjourn

10:00 CT call started

Attendees: P Kinney, J Karaoguz, E Hussein, J Gilb, T Schmidl, A Gatherer, W Music, E Batliwala, G Carlson, S Ling, R Roberts, R Alfvin, TK Tan, J Allen, T Siep, C Rios

10:08 CT:  

Web Site and Access:  private web site for draft standard: all voting members, all aspirant members, participants.  Pass word was given on the phone call.

802.15.3 PHY Executive Summary (IEEE 802.15-00/402r0)

 Document was sent out Tuesday, 5 December. J Gilb reviewed the document.  J Karaoguz: we did not sign up or voted on language stating some parameters were mandatory and some were optional.  J Gilb stated that this language was implied in the Tampa discussions.  Comment (A Gatherer): Words used were base and baseline.  "Backbone" mode needs to be reliable and robust, he questions the reliability and robustness of the OQPSK 22 Mb/s in this mode.  Allen furthered that he doesn't believe that this was agreed upon at the Tampa meeting.  S Ling commented that we did not agree about the optional modes and requests removing the mandatory and optional wording.  T Siep suggested starting an issues list to capture these points, and that this list be given a document number.  This document would also capture system and MAC issues.  Issues at this time are:  mandatory and optional modes, reliability of OQPSK at 10 meters for connection and maintenance, number of channels, RF bandwidth much less than 22 MHz.

A Gatherer expressed a willingness to describe what reliable is.  It was agreed that bandwidth should be less than 22 MHz, but it was not agreed as to how much less than 22 MHz.  J Gilb will modify this summary to state at least four channels and more may be allocated.  J Gilb will eliminate compatible and restate coexistence. S Ling questioned a coexistence mode discussion during Tampa.  J Karaoguz objected in that he didn't vote for an 802.11 compatibility or coexistence mode.  James and Jeyhan agreed to the desirability of coexistence.

Monterey Agenda

· Determine coding,

· Determine requirements for reliability, ROBUSTNESS (J Gilb hates this term), 

· Review issues

R Roberts needs to determine the time required for the system issues as part of the agenda.

Procedure for determining coding:

1. Description of method adequate for standard

2. Preferred implementation description

3. Evaluate against cost, delay spread resistance, throughput, range, coding gain, power usage, and latency 

4. Identify IP issues

J Gilb will send a detailed procedure out to C Rios, A Dabak, J Karaoguz, T O'Farrell, and the 802.15.3 group.

Schedule for writing the draft standard

Modulation accuracy: how to define?

New Business:

Patent policy has been sent out to 802.15.3 members.  Clarification on SDL models, trademarks, copyright, etc.

11:04 CT  call adjourned

Thursday, 14 December, 2000

The next 802.15.3 PHY subcommittee conference call will be December 14,

2000 at 8 am PST for up to 1.5 hours (likely less).  The call in

information is as follows:

1-800-377-4273 (US)

1-816-650-0771 (outside US)

Call ID 7657033

The agenda is as follows:

· Roll call

· Call for suggestions

· Modulation accuracy measurements, e.g. IS-95 OQPSK EVM, 802.11b QPSK EVM, 802.11a 16 and 64 QAM  or others.

· Eb/N0 and C/I requirements for each of the modulation formats

· Consensus items

· Frequency and timing accuracy?

· 802.11b: 25 ppm

· BT: 20/30 ppm

· HomeRF: 50 ppm

· Packet size (for PER for RX sensitivity, jamming, etc.)

· Ethernet: 1514 bytes

· 802.11b: 1024 bytes

· RX sensitivity PER/BER?

· PER, 802.11b - 8%, ~ 10e-5 BER, suggest 3% PER

· BER, BT - 10e-3, 802.11b ~ 10e-5, suggest 10e-6

· Intermodulation

· Type of interferer

· 802.15.1 and sine wave

· Two 802.15.3

· 802.151 and 802.15.3

· Relative level - + 35 dB?

· dB above reference sensitivity (3 dB?)

· Jamming margin

· 802.15.3 jammer, 1 and 2 channels away, desired + 3 dB over reference, relative levels ? (802.11b 35 dB?)

· New business

· Adjourn

10:00 CT: Call started.  Attendees: Alex  Karuglov, R Alfvin, J Allen, P Kinney, I Gifford, W Music, TK Tan,  R Roberts, J Karaoguz, Enrique Aguardo, Stanley Ling, A Gatherer

10:05 CT conference started, J Allen chaired, J Gilb travelling

Modulation accuracy: many ways to measure.  Volunteers? J Karaoguz offered to help but not lead.  J Allen will call for assistance on this topic.

Eb/No and C/I requirements: J Allen asked that participants submit recommendations for this topic. 

Frequency and timing accuracy: stick to 25 to 30 ppm helps acquisition algorithm. Aging? Typically adds 1-5 ppm.  Start at 20 and let aging degrade to 25 ppm.

Packet Size: Ethernet is 1514 bytes,  while 802.11 is 1024 bytes.  Stanley Ling wanted 1024 bytes or below.  P Kinney wanted slightly more than 1514 to allow encapsulation of Ethernet payloads without fragmentation.  

Receiver Sensitivity PER/BER: Typical is 10-5 BER with 1-3% PER, including FEC

Intermodulation: keep it simple?  Will talk about this at next conference call

Jamming Margin:  use another .3 device as a jammer?  3 dB above reference?  S Ling thought that 3 dB was light,  20 dB would be more likely.  S Ling explained that Jamming Margin was adjacent channel performance…define the smallest receive signal as sensitivity from a transmitter 10 m away.  The biggest jammer would be very close so use 20Logdistance or 20 dB.  The 35 dB comes from the 802.11 spec.  What would be the J/S ratio that the receiver will tolerate with 3 dB above sensitivity? In band or out of band? Jammer out of band.  S Ling to send out an email with a suggestion for this parameter.

New Business: 

· doc 402,  J Gilb's summary? Are they in draft or are they done?  Must still be in draft. Action Item: J Gilb to release this document.  Keep off web until fixed. 

10:42 CT:  meeting adjourned

Thursday, 21 December, 2000

Agenda

· Roll call

· Next conference call changed


December 29, 9 am PST, number to follow

· Coding evaluation

· Assignment of presentation slots

· Feedback on time

· Feedback on voting method

· Criteria issues

· Due date of presentations: Jan 11, 5 pm PST

· Results from previous call

· Adjacent channel requirement - Stan Ling

· Potential consent items

· Call for suggestion

· TX bandwidth

· How to define

· How much overlap allowed

· TX backoff

· New business

· Adjourn
Attendees:

Wayne Music
Stan Ling

Anand Dabak

Tom Siep

Tim O'Farrell

Alex Krouglov

Rick Roberts
TK Tan

Jeyhan Karaoguz

James Gilb

Edul Batliwala

James Allen

10:07 CST Conference call called to order by James Gilb. 

Meeting for next week will keep "light" and the chair will allow email comments for that meeting because of the holiday.  Please forward your comments as early as possible.

On the topic of January presentation time, Gilb asked for feedback on the change from 20 minutes to 30, which includes Q/A time.  There was a general feeling that this was OK, and a request by the presenters to be flexible on the actual proportions of presentation to Q/A time.  Siep mentioned that some of the questions may be to difficult to answer in the Q/A period, and another suggested that some Questions might not surface until all the presentations had been made.  Gilb agreed to collect any questions that come up, and to make time for their discussion. 

Gilb mentioned that there was a lot of "off-line" time spent on coding at the last conference.  Anand will summarize the results, particularly the testing method for coding gain and send it out by email.  All are encouraged to do as much questioning and suggestion making as possible prior to the meeting in Monterey.   Gilb will send out a "call for questions" to formally ask for questions ahead of time.

Presentations are due 5pm Pacific Time or at High Tide local to San Diego.  

Gilb asked for comments on the voting process, especially with regards to problems or improvements.  We will use the method use at the last meeting in Tampa.  Jim Allen to check to see if Alfvin needs any help tallying the votes.  Rick will be responsible for making the arrangements.

The discussion then turned to defining the coding delay spec.  Several questions were asked of the MAC committee:

1- Can they send an Ack if there is no intent to send a Nack

2- Can the air be used prior to synchronization (a.k.a. during the request to join)

3- What is the projected header structure?

Anand clarified that some standards require the ACK to be returned and its header is encoded, so the PHY timing has to include the decode process.  10us was the suggestion on the floor and it is difficult for some decoding means.

Anand also mentioned that we have we established acquisition time and sync issues.   Gilb asked Anand (and all) to send out suggestions on email as soon as they could.  20-30 PPM is still the crystal accuracy we agreed to but may to be re evaluated after all this other data is available.   Some of the questions will be:

1- What is the accuracy needed for the MAC?

2- How long does the header have to be?

3- What is the best Preamble structure(s) for the PHY(s)?

4- How does the protocol acquire?

5- How is a time slot assigned?

We request the MAC team, via these notes, to tell us what the sequence is and how long it takes.  Gilb asked the coding people to suggest the preamble and equalizer specs for the training sequence.

Jeyhan will send out an email about comments, proposal and reference papers on preamble and header design.

Stan sent out email a suggestion about adjacent channel rejection.  He took a look at 3 standards and put together the first cut.  Please review it and comment via email.  There are design issues that have to be taken into account and need to be discussed and traded off.  This spec. is important because of the number of channels we need so Stand would like to be more stringent that perhaps other standards have been.  The PSD still has to be determined so the table might be off +3db.

Anand took the action to draw a transmit filter mask with numbers as TBD suggestions.  We will use this as a discussion document.

No new business

Reminder that the net PHY call is Dec. 29th,  Refer to the next "agenda" email that Gilb will be sending out.

10:48 CST  Adjourned .   Happy Holidays.

Friday, 29 December, 2000
Roll Call:
James Gilb, Jehyan Karaoguz, Anand Dabak, Mary DuVal, Jim Allen (acting secretary), Rick Roberts 

Agenda:

· Roll call

· Action items from previous call (email response is OK,   you don't need to call in)

· Dabak

· Send to reflector a definition for coding gain.

· Send out suggestion for radio acquisition and timing recovery preamble times

· Draw a transmit filter mask with number TBD as suggestions.

· Karaoguz

· Send out an email with comments and reference for preamble and header design.

· Gilb

· Send out agenda for next meeting (done)

· Send out call for questions in advance of Monterrey

· Verify that coding criteria was sent out (done)

· Allen

· Assignment of presentation slots

· Coding evaluation

· Reduction by one (Rios has dropped)

· Updated schedule (on a following email)

· Results from previous call

· Adjacent channel requirement - Everyone should have read it by now (thanks Stan, excellent job).  Any comments?  If not, we will adopt its form.  The numbers are tentative,  any other concrete suggestions for the numbers?

· Potential consent items

· Symbol timing/frequency accuracy is +/-25 ppm (In order to re-use 802.11b crystals, which should be relatively low  cost.  Any complaints?  Send justification by email to the reflector).

· Power ramp up/down - adopt 802.11b? Any reason not to?

· RF carrier suppression - adopt 802.11b?  Any reason not to?

· Call for suggestion

· Data scrambler (self synchronizing, slot-cycle synchronous)?   Bit stuffing?

· CRC definition (e.g. CCITT CRC-16, is this enough, do we need  32?)

· New business

· Adjourn
11:07AM CST
Gilb called conference call to order

Anand sent a definition of the coding gain to the email reflector.  Jeyhan thought it was OK and no one else raised any objections.  No complaints were registered via email so we will use this as the definition.

Acquisition time:

Anand hasn't sent out because minutes did not go out and he was not sure what was needed.  Initial acquisition and preamble suggestions will be sent.

Anand also sent the Xmit filter mask to the reflector.  Gilb will send out comments out via email  (e.g. 7MHz  might be narrow, but Stan and Jehyan like narrow).  We will have to plan for spectral re-growth and close in specification might be a problem.   This issue will be taken up again at the next meeting.

Jeyhan send out a multi-page suggestion for preamble to the email reflector.  We discussed it and Jeyhan will work with Anand on the acquisition memo.  The suggested header consists of 16 symbol CAZAC (constant amplitude, zero auto-correlation) sequences sent at 11 Msps.  A minimum of 4 repetitions of the sequence is required, 6 repetitions are recommended.  A 6 repetition header gives a 16*6 preamble symbol length.   Is suggest a 9 us acquistion time.  This is shorter than the 802.11 long PLCP format but longer than the short PLCP format.

Rick had questions on the signal and service fields and wants to discuss handling those fields in a subsequent meeting.  Jeyhan said that a 1 symbol delimiter is probably good enough and the 9 us may be increased for robustness later.  There may need FEC or other method build into the header to make sure they are reliability detected.  

Rick indicated that in the QPSK mode, the headers might have to be in OQPSK to make it robust.  There was a general discussion about construction of the headers and coding methods.  Gilb suggested we write suggestions down, something simple but better than BT.  The probability of an error for header should be less than probability of an error for packet.  

We will need to send IEEE 48 bits addresses in the contention period modes, but may be able to reduce the header in the slot-cycle mode.  It would be nice to keep the headers short to keep it simple.  802.11 ad hoc mode mandates the 48-bit header and makes it hard to send small packets. 

Gilb asked Jeyhan what was the highest number of repetitions of the CAZAC sequence were required for synchronization and acquisition.  Jeyhan indicated that for >12 repetitions there is diminished advantage.  His preamble has good properties but the registration procedure needs to be defined in conjunction.   He would like to try to stay with one preamble unless we can prove we need a longer one.  Rick suggested we test the preamble, and Jehyan said he can give the simulation, but there needs to be more definition done to optimize the answer.

The "Call-for-Headers" suggestions are still open (Gilb).

Anand asked is we need start preamble and Jehyan indicated that the periodicity he built-in reduces the need start bits.  There was a discussion around how missing data could affect the FER.  It was suggested that frame timing detection might be better by using a known code.  If we need frame timing we may need to add the start frame delimiter.  We will think about how to recover frame delimiter.  Anand suggested an 8 bit circular shift of the last CAZAC sequence and will send an email to Jeyhan.  

Gilb send the agenda for the call but not "Call for Questions" for the coding discussion in Monterrey. 

Carlos will not be presenting so his slot will be used for discussion and voting.

Stan sent out channel rejection - nice job (Gilb).  Requested comments.  Anand commented via email and on the call that it is more strict than BT, but Gilb said these numbers may move depending on future decisions.  Anand things 0dB is OK and the other numbers are OK.  We will keep the format of the suggestion and on next conference call, discuss the numbers.

Gilb nailed down the crystals to 25ppm so we can reuse .11 crystals.  The 20ppm BT crystals will probably be the wrong frequency.  Jehyan will redo the numbers to make sure it meets our needs.

Gilb suggested we adopt .11b ramp up and down times.  There were no comments so we'll put this value into the initial document.

There is an RF carrier suppression in 802.11 spec.  Will we require it in our spec?   Hearing no objection, we will adopt this until there is an objection.

Shall there be a data scrambler?  It does not guarantee better 1/0 sequences, but makes resent messages different sequences, which is useful.  Gilb asked we think about this and make suggestions and consider bit stuffing.

Gilb asked is there are any suggestions for CRC headers?  We take this up in the header FEC discussion. We'll have to consider the packet modes.

Assume forward error correction for higher order modes.   

The presentation sequence for the coding decision is:  Karaoguz, Dabak, O'Farrell.

No new business

Next  meeting on Thursday at 10AM CST

12:03 CST   Call Adjourned

Thursday, 4 January, 2001

The agenda is as follows:

· Roll call

· Outstanding action items

· Gilb

· Send out agenda for next meeting (done)

· Send out call for questions in advance of Monterrey

· Karaoguz and Dabak

· Updated synchronization field

· Updated schedule for Monterrey

· Adjacent and alternate channel rejection numbers

· TX spectral mask and spectral regrowth numbers

· TX power

· RX sensitivity, NF, Eb/No, etc.

· What are we still missing?

· Coding method

· TX power

· ?

· New business

· Announcements

· Adjourn
Attendees: R Robert, J Gilb, P Kinney, E Batliwala, R Alfvin, T Schmidl, S Ling, A Dabak, T O'Farrell

Outstanding Action Items: 

· Gilb : Send out call for questions in advance of Monterrey

· Dabak: Anand passed a document to Karaoguz and Jeyhan to obtain a document number and resubmit.

Updated Schedule for Monterey: not available now will be sent out later today

Adjacent and alternate channel rejection numbers: 

A Dabak and S Ling have sent out emails on this topic.  0 dBc is absolute worst we should make it.  S Ling: can only get 5-6 channels at best, adjacent channel interference will reduce this number. S Ling: 3 co-located, simultaneous users with an adjacent channel 20dB higher, so we would require either a guard band, or relaxed adjacent with strict alternate channel rejection.  Considerable discussion on requirements and complexity of adjacent channel filtering.  A Dabak questioned Stanley on higher numbers for higher data rate? Consensus was to keep the adjacent channel specification the same for all rates.  Consensus is to use 0 dBc as an initial placeholder but we need to specify the channel spacing and the PSD. Consensus agreed on 30 dBc for the alternate channel rejection for the 22 Mb/s, 26 dBc for 22-44 Mb/s, 23 dBc for 33/55 Mb/s, 20 dBc for 44/66 Mb/s.

TX spectral mask and spectral regrowth numbers:

J Gilb sent out an email on this topic.  Any simulations?  T O'Farrell had some results indicating less spectral regrowth.  Need 40dBc for last channel due to restricted band requirements.  J Gilb stated that an ultimate noise floor of 50 dBc is reasonable, however S Ling didn't want to commit to anything more than 30 dB at this time.  Criteria for choosing alpha: lower alpha would need more taps below .4 the peak to average starts climbing rapidly. J Gilb suggested that.8 is probably too wide so consensus was .4 to .8 A Dabak suggested the lower limit of .3. 

TX power:

How to spec? Conducted? Radiated? Range? Due to the 15.249 regulation would need to specify radiated power.  Suggestion of a maximum of  35 -50 millivolts/meter at 3 meters in a 1 MHz bandwidth.  Power control?  Complexity was not justified.  J Gilb suggested that we would have a minimum but no maximum, and leave it up to regulatory limits for the maximum. T Siep would favor a maximum or power control.  J Gilb suggested using a radiated measurement for maximum power rather than a conducted power.  

RX sensitivity, NF, Eb/No, etc.

Receive sensitivity a conducted measurement? Leave it alone for now?  A Dabak suggested that Eb/No for 22 Mb/s should be specified, this number was off-lined . As a tool to assist determining a sensitivity number J Gilb suggested that we use a number of 13 - 15 dB NF, which should include digital implementation loss.  

What are we still missing?

· Coding method

· TX power

· Synchronization preamble (Is preamble long enough for diversity?)

· Tx mod accuracy

· Phase noise: Symbol timing: 

· Clear Channel Access timing and methods

· Latency requirements

· RxTx turnaround (~10(S)

· Packet Error Rate

New Action Items:

Action Item: S Ling to calculate laying out channelization and tradeoffs between alphas as part of the TX spectral mask and spectral regrowth numbers topic.

Action item: J Gilb to send out request for assistance in determining the impact of phase noise.

Action Item: J Gilb to advise A Heberling that power control has been ruled out

Action Item: A Heberling to give PHY some time on Tuesdays TG3 call to discuss the MAC interface issues such as latency, RxTx, etc.

New Business:  None

Announcements: 

· J Gilb suggested that DOQPSK should be discussed at the next conference call.

11:33 CST meeting adjourned

Thursday, 11 January, 2001

DIAL IN NUMBER(s):      800-659-6183, 816-650-0741

James Gilb will chair the call.

Agenda

· Roll Call

· Report from Stan Ling regarding channelization

· Status of PHY header: Jeyhan Karaoguz and Anand Dabak

· Coding criteria, document attached, please read

· UMC

· Gate count conversion factor 100 kgates/mm^2, $0.2/mm^2

· Delay spread resistance

· Throughput

· Range

· Coding gain

· Performance curves

· Power

· Estimate baseline?  (W/(MHz*gate)?

· Effect on RF circuitry, if any

· Latency

· Impact on modem architecture for long latencies

· IP issues

· Latency definition

· New business

· Adjourn

Attendees: T Siep, P Kinney, Enrique Aguardo, J Gilb,  TK Tan, W Music, T Schmidl, J Karaoguz, A Dabak, E Batliwala, S Ling, J Allen,  R Alfvin, 

Channelization: S Ling had no additional information at this time.  Action Item: G Carlson to study ETS 300 328 to understand out of band requirements. Action Item: J Gilb to fax S Ling  C Rypinski's Aug '76 IEEE paper which describes OFDM modulation and out of band performance.

PHY Header: email from A Dabak incorporated into Jeyhan's paper. Action Item: J Gilb to add agenda time at Monterey for Jeyhan to present this paper.

Coding Criteria:  J Gilb sent out a paper on this topic.  Should range be in the criteria?  Action Item:  A Dabak to generate a paper on coverage versus link margin for a flat fading channel and/or frequency selective fading (assume 8 dBm transmit power).  Coding presenters should report their sensitivity for a NF of 12 dB and an ideal isotropic antenna (0 dBi). Success criteria is undefined.  Presenters will use a  number of 0.018 mW/MHz*kgates for their power calculations. J Karaoguz stated that this was based on 13 micron technology. 

Latency:  MAC group requested the PHY team to better define the issue. J Gilb will lead this effort.  96 (S seems to be too high, should be about 10-15 (S.  PLCP preamble of 160 symbols is the consensus of the team which yields 14.5 (S. Discussion ensued on the optimum FEC for the header: repetition or block code?  J Gilb requested that the PHY team come prepared to talk to this issue. PLCP header is 48 bits with and additional two 48 bits addresses yielding 144 bits un-coded or 288 coded or 13 (S. 

New Business:  none

10:58 CST
Meeting adjourned.
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