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IEEE 802.15 Plenary – Session #9

Hyatt Regency Tampa

2 Tampa City Center

Tampa, FL, USA

6-10 Nov00
Sunday, 5 November, 2000, Tampa Florida

1:05 EST PHY subcommittee 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 Harold, T Siep, M Nafie, T O'Farrell

P802.15-00/245r?? status

Review wording for PHY enhancements

Wording for Karaoguz:  J Karaoguz has presented enhancements to his 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 of 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."

There were no objections to this clause.

Wording for Allen/Carlson:  Allen/Carlson have 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

The 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 document P802.15-00/354r1.
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4.2.2 High End MAC/PHY Throughput
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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.

2:58
 PM EST  TG3 MAC subcommittee chair called the session to order.  Attendees: P Kinney, A Heberling, I Reede, B Kraemer, J Karaoguz, A Miura, R Alfvin, J Allen, T Schmidl, M Hinman, J Barr, M DuVal, B Harold, T Siep, A Dabak, M Nafie, T O'Farrell

Old business

Kinney's MAC changes will result in a rating of +1 for 3.8 and +1 for 3.10 as per the 31 Oct conference call.  M DuVal to update document  00/245r11 with these values.

New Business

Minimum delivered data throughput

Consensus was to refer to the matrix rather than rate each proposal on throughput.  Criteria 3.9.1 is a binary criteria since it's unclear what a +1 would require.  

A Heberling worked through an update of the throughput spreadsheet 00/354r4 with the appropriate PHY characteristics from each of the PHY proposals.  Results are captured in that spreadsheet.

3:37 PM EST
Meeting concluded

Monday, 6 November, 2000

8:08ATG3 Chair, J Barr, called this meeting to order. He reviewed the agenda, objectives, and processes for this week (IEEE802.15-00/343r0).  The latest criteria document is IEEE802.15-00/110r14.  J Barr noted that in the voting process, abstains are taken out, they're not counted towards or against the 75% required.  

8:10AUpdates from subcommittee leaders

MAC subcommittee: A Heberling (IEEE802.15-00/382r0).  Ratings will  use document IEEE802.15-00/245r11.  IEEE802.15-00/354r2 is a comparison of the throughputs for MACs and PHYs.  Why were there so many MACs using the same QoS algorithm?  The Kinney MAC didn't have a QoS.

PHY subcommittee: J Gilb (IEEE802.15-00/369r0).  Rating results are in document IEEE802.15-00/110r14.  

System subcommittee: M DuVal (IEEE802.15-00/370r0). Reviewed a graph showing PHY performance for a given MAC.

9:05A Meeting recessed 

10:30A Meeting reconvened

Presentation by Kinney (IEEE802.15-00/205r2) on his proposal for the TG3 MAC.

Presentation by Parks (IEEE802.15-00/208r3) on his proposal for the TG3 MAC.  

11:54A Meeting recessed

Afternoon Session

3:30P
TG3 Chair, J Barr, called the meeting to order.

Minutes:  J Gilb moved that the 802.15.3 minutes from Scottsdale, IEEE802.15-00/260r0, be approved, I Gifford seconded this motion.  Hearing no comments nor objections the minutes were unanimously approved.

Agenda:  J Barr reviewed the TG3 agenda for this week (IEEE 802.15-00/327r2).  A motion to approve the agenda was made by J Allen and seconded by C Stevenson.  Following no discussion nor objections the agenda was approved.

3:34  C Rios presented his proposal for a TG3 MAC (IEEE802.15-00/356r0)

Q: For a 6 Mb/s video link what is the overhead due to ACKs? R: didn't break out overhead for ACKs.  Q: How do you interact, interoperate, and coexist with a Bluetooth Piconet?  A: Our proposal is mode select, in the 802.15.1 mode you can talk to other 802.15.1 devices, in 802.15.3 mode you will have collisions with a coexistent 802.15.1 network and will have to retransmit. Q: For slide 12 did you ever talk to TI about your assumptions? R: Yes, I talked to A Dabak at the last meeting.  Q: Can I avoid registration unilaterally?  R: Yes.  Q: This is a binary system, so you cannot participate in both 802.15.1 and 802.15.3 at the same time? R: Yes, we cannot participate in both networks.  Q: Why are the overheads on your presentation so different from the MAC committee's results? R: I am not sure, perhaps its due to a channel model difference?  Q: What equalizer are you using? R: A LinCom equalizer. 

4:17
A Heberling presented his proposal for a TG3 MAC (IEEE802.15-00/212r1)

Comment from A Heberling due to a question: Prior to when a node becomes registered with a PAN, it registers particular services and will receive a slot cycle assignment.  Q: What happens if there's a transmission that the node doesn't hear?  R: It would become out-of-sync.  Q: Possibility of collision? R: Possible, but it should sense energy to avoid that outcome.  

A Heberling requested that his proposal, that was based on 802.15.1 MAC reuse, be withdrawn due to uncertainties stemming from intellectual property rights owned by the Bluetooth™ SIG.  Al recommended the Kinney and Sharewave MACs.

Q:  Are there any proposals that interoperate and coexist with Bluetooth systems as written?  R: Interoperate at the header structure level?  No.  (in a further comment) Where do you create the interface above the MAC or in the MAC (bridge in the MAC?)  So, the short answer is no, it's too big a problem.   Comment from I Gifford:  The IEEE SA indicates that you must give up the graphic and executable for the SDL for all standards.  R: That issue is better addressed at the TG3 group level.

J Barr ruled that the Heberling proposal was withdrawn and would not be part of the voting process.  T Siep commented that this action meant that the only MAC that would have worked was withdrawn.

4:55
J Barr announced that the first MAC vote will be at 5:16P EST.  Q: Will there be seven PHYs to be voted on tomorrow?  Question was ruled out of order.  Issue raised that the vote from 3 to 2 was scheduled to be at 5:41 PM.  Comments from the group were that changing the vote for 3 to 2 to 5:16 PM was acceptable.  

5:05
Ballots handed out

5:16
Ballots returned

5:36
Results were announced:  of the 46 ballots that were handed out 43 were voted. The results were: Kinney MAC with 20, Davis/Parks MAC with 17, Rios' MAC with 5, and one vote for none of the above.  As a result of this vote, Rios' proposal will be dropped from further consideration.

7:39P TG3 was reconvened by J Barr.  Panel convened consisting of Kinney and Parks. Each proposer received two minutes of dialogue. Questions followed: How many gates for your approach? How much µP processor power is required for your approach?  Access times/latency or latency comparison?  How much extra work to add Heberling algorithm?  What are the rules for the QoS for Kinney MAC?  What process technology do you envision this technology would be implemented?  How would you envision servicing Bluetooth and TG3 at the same time?  How long would it take to get to a draft standard with your approach?  

8:16P  Voting Process started. Voting results were 21 for Kinney MAC, 20 for Davis/Parks, and 1 none of the above.  Results were captured in document IEEE802.15-00/374r0.  T Siep commented that the confirmation vote should be thought of: can I live with this as a starting point not as a final draft?   S Shellhammer suggested that the two proposals work on a composite proposal.

8:36P Roll call vote to propose the Kinney MAC to the working group.  Results were captured in document IEEE 802.15-00/374 with the final tally being 57% yes and 43% none of the above.  

Each no voter was polled as to what would change his/her vote to affirmation:

C Stevenson: found Kinney's claim of 10K gates and an unknown processor being less than believable, he wants the Sharewave proposal. 

Shellhammer: wants to see an effort to merge the proposals

Schrader: TDMA scheme implemented in TDMA system, Parks proposal fed into the Heberling algorithm better.  Wants to see the attributes of Kinney MAC quick configuration into the Parks system.

Reede: Consensus building is important, majority wasn't here.  Did not believe in creating winners and losers combine best attributes of both proposals.  

O'Sullivan:  Implementation issue with high speed MAC, latency relates to power clarifications

Music: Merging of both proposals with best attributes.

Little:  Attempt at consensus, either a CSMA/CA or TDMA not a combination

Ling: Merge best attributes

Karaoguz:  Attributes of Sharewave onto Kinney MAC

Hinman: Needs more data on questions such as timing, cost, implementation.  

Harold: more information on QoS operation and high speed operation

Heberling:  merger of best attributes of Sharewave and Kinney

Gilb:  Sharewave multimedia folded into Kinney

Gifford: same as A Heberling

Dydyk: Parks had more confidence. Issue of QoS is critical. Adapt Parks attributes into the Kinney proposal.

Cooklev: Wants to see a merger of the best attributes of both proposals

Barr: Wants to see the two merge with a single access mechanism, preferably TDMA

Allen: Wants to know how the Kinney process scales and handle Multimedia.

Next vote resulted in a result of 21 yes and 20 no.  

J Barr ruled that we would go back to two proposals again.  Significant discussion ensued with opinion that the process was broken. 

Could you allocate time in Sharewave proposal for contention period?  Why can't the CSMA approach work? A Heberling commented that Kinney didn't fully understand the Heberling algorithm and its requirements.

Move for adjournment by J McCorkle was not recognized since there was an open committee action in process.  

9:39 
Roll Call vote: captured in document IEEE802.15-374r0. Results were 20 for Kinney, 20 for Parks, and 1 none of the above.  Since it was a tie B Heile voted for Kinney to bring the tally to 21 for Kinney, 20 for Parks, and  1 none of the above.  

I Reed made a motion to bring results back to the WG to let it be handled by the WG,  which was seconded by C Stevenson.  Discussion ensued.  Heile disagreed with the motion believing that the TG needed to resolve the issue.  Question was called by C Stevenson.  No objections.  The motion failed unanimously with two abstentions.  

J Barr mentioned that there was buffer time on Wednesday afternoon and on Thursday afternoon.  J Barr would entertain motion that a small group be formed to seek a consensus.  A Heberling moved that the issue involving the tie Parks/Kinney vote be given back to the MAC committee to generate a compromise proposal for consideration by the task group by Wednesday at 4:31 PM, this motion was seconded by B Heile. Discussion ensued. When questioned about the timing of this meeting, A Heberling agreed to 11:30 AM Tuesday in the Gasparilla.  Following no objection, the motion carried.  

10:00
Motion to recess was accepted following no objections.

Tuesday, 7 November, 2000

8:05
TG3 Vice Chair called meeting to order.  Chair reviewed the agenda that is captured in document IEEE802.15-00/327r2.  Chair then reviewed the voting process as documented in IEEE802.15-00/343r0.  Chair stated the goals of the proposal selection process as stated in IEEE802.15-00/343r0.

8:24
T O'Farrell presented his PHY proposal (IEEE802.15-00/210r9)

Q: how can you map onto BPSK? R: You would drop the data rate.  Q: Soft or hard decision? R: Soft Q: Why don't you need an equalizer? R: Because it's direct sequence.  Q: Perform as well as CCK?  R: No CCK is better in multipath but we have higher data rate. Q: What sort of delays can you expect in the processing?  R: TX delay is one symbol, receive side is same.  Q: You may need an equalizer for 33 Mb/s? R: Yes. MMSE equalizer with 12 taps~20Kgates.  Q: Dynamic channel performance? R: No dependence on a static channel model. Q: What are the similarities to your 802.11d proposal? R: The coding technique of MBCK is the only similarity, otherwise it is totally different. Q: Is there a cost difference between the two? R: Not much difference for the coding part. Q: 15 K gates for baseline method? R: 30Kgates for MBCK and Sync functionality. Q: For the ADC, is the number of bits effective or actual?  R: Actual Q: 5 dB in addition to the required Eb/No,s seems unbelievable for deep fades.  R: That scenario is not per the model.  Q:  Are there non IP techniques for your approach that are similar complexity? R: There are other techniques that are more complex.

9:12
A Dabak presented his proposal IEEE802.15-00/199r2.

Q: Performance measures were made with mode 1 and 3? R: No, just mode 3. Q: So running in dual mode 1&3 you'll have less performance? R: No, we use the preamble to help us to eliminate a performance hit.  Q: I disagree with that claim, dropping back to mode 1 will degrade your performance. R: (A Dabak didn't reply) Q: Is there really a Bluetooth™ fading margin?  R: Bluetooth™ doesn't specify a fading margin but if you use the same NF you'll end up with the same fading margin.  Q: Mode 2, is it geared to Radio2 of Bluetooth™?  And are you willing to pull it out? R: Mode 2 is not geared to Radio2 and we have no problem with dropping it. Q: Slide 6: 1 dBm is too much output power for 15.249? And how do you state your resistance to interference from Bluetooth™?  R: 1 dBm complies with 15.249 since it takes advantage of the measuring bandwidth.  On the second point, If you don't drop to less than 50% then you are resistant.  Q:  IP for the turbo code R: We don't own IP in the turbo code Cal Tech holds a patent for this code, but we could eliminate the serial concatenated code.  Q: You mentioned that the equalizer can tune into the interference? R: Yes Q: But what about an interferer appearing mid frame?  R: You could use shorter frames but we have seen some help even during the your case Q: Can you compare your Turbo code to Broadcom's code?  R: Not now.  Q: When you switch from mode 1 to mode 3 what about QoS issues?  R: That is a MAC issue. Q: How many iterations of turbo code and what's the latency? R: Eight iterations and the latency is under 50 µS Q: How many bits to a frame? R:1K information bits Q: Are we only voting on mode 3? R: Yes Q: 3G has only parallel turbo codes, not serial? R: Yes, but you can use most of the blocks.  But we are open to parallel codes.  Q: How do you get the high throughputs with these headers? R: We don't use turbo codes for the 40 Mb/s rates.  Q: If you don't use mode 1 how do you do perform channel assessment? R: We don't have a technique on our own but could use somebody else's. Q: If somebody took the ARQ schemes out of your proposal would it break down? R: It should be OK with other MACs.

  9:58
Break until 10:30

10:30
chair called the meeting back to order

10:31
D Skellern presented his proposal IEEE802.15-00/196r6.

Q: Would this proposal be incompatible with 802.11a and HiperLan?  R: We don't need complete compatibility we just need modes of compatibility and we have three such modes.  Q: Why are they not identical? R: Complexity issues make it advantageous to stick to a rate 1/2 decoder that reduces complexity, also eliminate the 64 QAM, etc.  Q: What percentage of savings? R: 30 -40 % in modem Q:  Does this detect HiperLan or 802.11a? R: In the spectrum listening mode and shift to another channel but we don't specify that algorithm. Or you can listen to signaling fields but that requires additional MAC functionality.  Q: 20 meters with no fading margin? R: No, the fading margin is built into the ITU model. Q: Could you clarify compatibility? Interoperate? R: At the PHY layer;  frame and signaling Q: If the implementer chose to build functionality in MAC could it also interoperate? R:Y Q: DFS doesn’t require you to demodulate but only to sense and change channels as appropriate? R: Yes Q: Backoff for transmit amplifier? R: Backoff for 16 QAM requires about 5 dB from the 1 dB compression point so a 0 dBm output would require a 5 dBm amplifier. Q: Could you use a 3/4 rate, 16 QAM to improve performance at high throughput? R: Yes, but at double the complexity of the Viterbi decoder. Q: 43 Mb/s system at 70% error defeats purpose of high rate mode.  R: Yes, but most of the channels are OK.  Q: Resolution of sampling rate of A/D and D/A? R: 40 Ms/s at 6.9 effective bits or 8 bits actual.  Q: 6.9 bits doesn't include AGC?  R: No, 10 bits would allow for AGC.

11:11
J McCorkle announced that he would withdraw his proposal.  The FCC had been making favorable movement but there still is no spectral mask made available today.

11:15 Meeting recessed

3:35
C Rios presented his proposal for the TG3 PHY (IEEE802.14-00/355r0)

Q (M Nafie): Your TI/22 and TI/33 results are inconsistent with our findings, why?  R: I didn't input your exact mechanism but my findings do show the trend Q: Is the equalizer part of spec? Should it be part of spec or should we leave it up to the implementer?  R: If you don't have an equalizer it won't work but you could leave it up to the implementer. Q: Is diversity part of your proposal? R: It’s a recommendation. Q: How can you use your coding to detect and correct errors?  Q: You don't have CRC? R: No.  Q: Then your system does not spec diversity or equalizer but it does spec coding? R: We recommend diversity and an equalizer.  Q: What is the latency of the code? R: <40 µS.  Q: Your proposal only cites long packet lengths, what about short ones?  R: With short packets the overhead goes up. Q: What about control messages? R: You can have up to 40 control messages per packet Q: With a different FEC could you reduce the need for ARQ? R: Still have an irreducible rate that is too high. Q: Could you have used a more powerful code or shorter code and smaller segments? R: Bursts of errors Q: Requirement on turnaround time? R: Latency is biggest component of turnaround time.  Q:  What is the minimum turn around time? R: <5µS. Q: For burst errors,  can you get all 20 bytes of burst errors with Reed Solomon?  R: Yes, any 10 bytes can be in error. 

4:17  J Karaoguz presented his proposal for a TG3 PHY (IEEE802.15-00/211r5)

 Q: 5 MHz FH at 1600 h/s? Yes. Comment (C Stevenson): this would have a disadvantage due to jamming potential. Q: 8 WPANs whole band? R: Yes as per requirements document. Q: Hop sequence 15 hops out of 16 possible? Q: 15.249 rules that emissions are -40 dBc at the edges, are you compliant? R: Should be Q: Linearity requirements for 64 QAM? R: TCM reduces it to 16 QAM. Q: Will you propose equalization as part of the standard? R: I believe that we should specify a place for the preamble but not mandate an equalizer. Q:  You don't need a preselector? R: No Q: How do you synchronize a hopper with a non-hopper? R: I don't know how.  Q: What is the latency of TSM/DFE? R: 20 symbols or about 2.5 µS  Q: On your block architecture, the IF is 5-10 MHz, are there image problems? R: I haven't implemented this architecture. Q: TCM prohibits a short symbol hop? R: No Q: Does Broadcom have any IP in the proposal R: No 

5:02
Chair recessed for 10 minutes

5:12
Chair recalled meeting together.  

A Heberling reviewed the MAC subcommittee's progress in reconciling the two remaining MACs into one merged MAC (IEEE802.15-00/383r0).

5:19
Chair discussed the process to resolve the MAC dead-lock.  He asked if there were any remaining "none-of-the-above" issues, i.e. any objections?  There were no objections.  Chair ruled that a roll call vote was in order due to the significance of this vote.  The roll call vote was taken and captured in IEEE802.15-00/374r1. The results were 42 yes and 0 no.  The Kinney/Parks MAC is accepted as TG3's baseline MAC.

5:28
First PHY vote of 7-6 is canceled.  Meeting recessed.

7:17
Chair called the meeting to order.

7:18
G Carlson presented his PHY proposal for TG3 (IEEE802.15-00/214r7)

Q:  Typical system configuration? R: Antenna diversity and no coding for a toy.  Gaming device would be 44 Mb/s and turbo code?  We're not looking at the upper end.  Q: 22 Mb/s mode with SuperGold coding, why do both? Why not use their system?  R: We want to preserve the fallback to Bluetooth.  Q: How similar is 22 Mb/s GMSK to O'Farrell's scheme.  R: Use the coding aspects but not the modulation aspects.  Q:  I/Q coherent demodulator is cheaper?. R: Don't need a D/A, data goes into the I/Q demodulator, and you save a filter.  Q: GMSK receiver is linear? R: Coherent modulation needs linearity which implies an AGC.  Q: 22 MB/s equalizer? R: No Q: Meet the minimum data rate of 20 Mb/s? R: No  Q: Will your 22 Mb/s mode require diversity? R: No  Q: But a straight forward GMSK won't work with Omni antennas? R: No Q: At 22 Mb/s you're GMSK, at lower rates you'll up the modulation index? R: Yes.  Q: Range-you mention sensitivity of -78 dBm using 11 dB Eb/No for BER of 10-4? R: Yes, that's what we measure.  Comment (C Stevenson) Theoretical is 12 dB  Q: With all the numerous rates that are optional how can all these devices interoperate in this Tower of Babel?  R: We don't want to burden the low cost devices with the high rate penalties. Q: If you don't need the high data rate, why don't use 802.11?  R: This is cheaper than 802.11b  Q:  Why GMSK vs. QPSK?  R: Why not GMSK? Since we need it for 802.15.1 compatibility.  Q: On the issue of scalability, your base rate is 22 Mb/s since it doesn't scale well you're using another modulation method?  R: You're not adding on all the options you're adding on what you need.

8:03
Chair announced that it was time to vote. 

8:14
Chair announced the results of the vote as captured in IEEE802.15-00/373r1 O'Farrell received 2, Dabak received 10, de Courville/Skellern 6, Rios 2, Karaoguz 8, Allen/Carlson 9.  This results mean that O'Farrell and Rios will not be considered from this point on.

8:26
Motion to recess moved by J Gilb.  Hearing no opposition this meeting was recessed until 8:00 AM Wednesday.

Wednesday, 8 November, 2000

8:08
TG3 called to order by chair, J Barr

Agenda:  The chair reviewed the agenda for today as per IEEE802.15-00/327r3. Motion to approve the agenda was made by James Gilb and seconded by Barry Harold, following no objections the agenda was approved by unanimous consent. 

8:11
Panel discussion.

Chair reviewed the panel process and presented a letter from the president of the OFDM forum. J Barr was asked as to why couldn't this letter had been shown after the voting? J Barr stated that he merely wanted it to be known to the group.  T Siep stated that J Barr was out of order since this was not in the "order of the day" (i.e. it wasn't in the agenda).

8:15
Panel started

Order was J Karaoguz, D Skellern, A Dabak, and J Allen.

Q(AD: Your noise figure is 2-6 dB better than many solutions on market today, why? R-AD: Our NF is from our designer, the implementation could have a degraded NF that will exhibit less fading margin. Q(AD: Are you saying that the fade margin isn't important? R-AD: No fading margin is important but it's an implementation detail Q(JA:  Concerning the "Tower of Babel": how will all these modes work? R-JA Analogy of IrDA service discovery, use the base rate to discover other nodes and then negotiate for higher rates. Q(DS: Why is the Skellern proposal appropriate given that the MAC is not 802.11a nor HiperLan interoperable?  R-DS:  Our PHY makes future interoperation possible, the spectrum is cleaner, and allows coexistence with other 5 GHz systems. Q(JK: How can you guarantee coexistence with 802.11b?  R-JK: FH systems won't cause any more interference than existing systems.  Existing devices can go up to one watt. Q(AD, JK: PHY independent PHY-SAP interface R: We believe we have a PHY which is independent of the MAC.R: Karaoguz-similar we didn't propose a MAC Q: (JK and AD using same scheme I believe they are different.  R,JK:QAM same receiver and coding linear, QAM constellation is different is all. AD: parameter not different modulation scheme 22.22,44 is 16QAM. Q: 64 QAM can demodulate anything, you're begging the question. Don't you agree? R-JK: No Q(JK: how is hopper work in Japan and Europe?  R: Europe is OK right now, I believe its OK in Europe. Q: Europe requires 20 hops R: issue didn't come up earlier but I do believe it's allowed. Comment it was agreed about Europe Q(all: not a lot of spreading and slow hop. Interference rejection? More susceptible than .11b? R- JA: Our prototypes showed that BT was more susceptible to us than we to them.  Use interoperability for coexistence.  Frequency deviation helped us with 20 dB suppression.  Coding processing gain helps too. AD: TI proposal uses interoperability for coexistence, equalizer gives 4 - 5 dB suppression, power level is less, link range is less than .11 JK: Use 1600 h/s, graceful degradation in BT, 1/3 degradation to .11. DS: dynamic frequency selection allows to use a channel that isn't used. Q(JA: You use a I/Q coherent detector, why is it low cost? R: Gaussian filter can be analog, , so why QPSK? But we are flexible. Q(all: how many panelists made prototypes vs. simulations? JK: we had a discrete breadboard. DS: we had semi-production versions of OFDM conform to 802.11a. AD: we have prototypes for .11 system, JA: we built 20 Mb/s prototype move to 22 Mb/s, and tested it via a certified test house. Q(JK: Since you have no guard bands how do you address the adjacent channel? Channel filter or bits?  R: Depends on this standard packing more channels will require filtering but using less will require less filtering. Q(JA: Discrete off-chip filtering is cheaper? R JA: No, the door is open, current applications using SAW filters will go away but from time to market position those front ends are better. Get samples out fast so the development can pace the production of components.  Q(AD: fading margin 24 dB ( 17dB - what is hard limit on fading margin?  R-AD: depending upon implementation fade margin will change % outage table shows all the numbers.  What do you believe the fading margin should be?  99% coverage requires 17 dB fading margin Q(all: what effect on system if no backward compatibility to Bluetooth? If SIG denies us to do combo radios? MAC is only able to talk via 802.2 must be standalone R: JA absolutely ~8Mb/s is important, AD: we're not dependent upon BT for setup DS: removing BT would reduce cost JK we don't depend upon BT Q(JK: Delay spreads to 105 nS? R: Lowest bandwidth signal, MSME equalizer, 8 tap feed forward, 6 tap feed back equalizer, accepted by subcommittee. Density of constellation? R: no as dense don't use all of the states. Q: Non-compatibility with BT what is cost differential for 5 GHz? What about future? R-DS: took a hit of .5 so we'd be 1.4xBt without BT.  In the future it will be in silicon so cost will be comparable.  Q(AD: turbo code complexity? R Turbo implemented for wide band CDMA, this code is simpler. Q: TCM question for JK  2/3 rate code comparable to QPSK? R: start with base QPSK so add trellis code 2 bits /symbol now 8PSK constellation points now do sequence detection more robustness than BPSK similar to 64QAM but have 3.77 dB gain over 32
QAM.  Q(DS: Essentially compatible with 802.11a and HiperLan at PHY level, cost introduced to achieve interoperable with .11a?  R-DS: no additional cost as defined.  Changed guard times to same as 802.11a. Q: Not including the MAC R: Yes MAC will increase. 

9:20
Voting Preparation.  

Chair called for voters who had not received ballots.. One: P Murray.  Proper ballot will be 1,2,3,4.  First vote will be 1:Dabak, 2:De Courville, 3:Karaoguz, 4:Allen/Carlson also none of the above or abstain.

9:39
Voting results 

Results are captured in IEEE802.15-00/374r2.  Summary of results were: 0-none-of-the-above, 11- Dabak, 10- de Courville/Skellern, 7-Karaoguz, 14-Allen/Carlson, 1-abstain.  Jeyhan Karaoguz' proposal will not be considered from this point onward.

9:47
Voting Preparation

1 for Dabak, 2 for de Courville/Skellern, 3 for Allen/Carlson

10:03
Vote Results

Results are captured in IEEE802.15-00/374r2.  Summary of results are: 2 abstaining, 15 for Dabak, 14 for De Courville/Skellern, 12 for Allen/Carlson.  Since the proposal for Allen/Carlson received the fewest votes it will not be considered from this point onward.

10:45
Meeting reconvened by Chair.  Were going to stick with the process as defined there are mechanisms to reach a conclusion and confirmation.  If we don't reach a confirmation we will back up to three proposals convene a panel and take another vote.  If that doesn't work we will go to the WG for resolution.  

Panel discussion. Total duration of 30 minutes, 2 minutes presentation.  

Q(AD: Your turbo code has promise but I have concerns of latency and IP. Would you consider leaving the coding method open at this point until better understanding later?  R-AD: We did assume a generic MAC and will have interface changes, so this request is not a problem.  Latency is a processor problem. There is no TI IP in this proposal of which our team is aware. A patent search on the USC author didn't find anything. Q(DS: Will you leave error correction as open? R-AD: Yes Q(DS: Costs at 5 GHz are higher how much more so?  R-DS: No. just silicon area. Question from C Stevenson: You're not tied to 15.1 mode and backward compatibility is a goal not a requirement.  Potential problems in IP and Bluetooth certification if 802.15.3 HR if not sufficiently differentiated. WG Chair immediately stepped in and declared a point of order stating that the C Stevenson (C Stevenson is the liaison officer with the Bluetooth SIG) comment was dangerously close to restraint of trade. R-TS: I can't say what the SIG will do and we are not charged with resolving this issue. Q-AD: Could you add a mode to handle 64QAM including error control?  R-AD: We looked at that possibility and our concern were the phase noise requirements of 64QAM adding cost.  But it is possible and would need further analysis.  Q(DS: No volume shipments at 5 GHz test issues and cost issues, .18 µ wafers are more expensive.  There doesn't seem to be a low cost mode in your proposal?  R-DS: many companies have 5 GHz systems and people are addressing the test issues.  We believe we have solved the test issues with Teradyne which is then open to the industry.  This standard won't be official till next year at that time 5 GHz will be shipping in production.  TI's solution has many of the same problems that we have.  Issues with phase noise hasn't been solved at 2.4 GHz but we have demonstrated its solution at 5 GHz.  Q(DS: Noise figure at 5 GHz validity? R-DS: We have designs which have proved our NF.  Q(DS: Discuss regulatory for Japan?  R-DS: I don't know all the details of ISM regulations in Japan.  We believe that there is 5.15 - 5.25 GHz band in Japan. Q(DS: Our solution cannot do 5.15 to 5.8 GHz without separate filters. Q: Talk to harmonization committee? Yes. Q(DS: Can you harmonize? R-DS: Yes, at the PHY level.  Q(DS Does your NF specification include the ceramic filter, the RF switch, and other losses? R-DS: No, that number doesn't include those losses. Q(DS: So 10 dB including those losses? R-DS: Yes. Q(DS: How does the OFDM forum stand on the WPAN? R-DS: They supported the proposal based upon compatibility at the lower rates.  Q(DS: But interoperation requires the MAC.  Do you believe that your proposal meets the PAR's requirement of uniqueness? R-DS: I believe it is sufficiently unique. Q(DS: Without a 2.4 GHz front end, would you save power? Improve net throughput? R-DS: There wouldn't be a significant  power savings. Throughput would need MAC analysis. Q(DS: Any idea of power consumption in the future? R-DS: The transmitter is the major consumption due to linearity. A linearized amplifier design would require less power.  Q(DS: You mentioned availability towards the end of year, do you have a road map to reduced power? R-DS: Estimate it to be one year cycle after standard is defined.

11:20
Voting

Ballot was 1-Dabak, 2-de Courville/Skellern

11:42
Voting results are captured in IEEE802.15-00/374r2. Summary of the results were 24 for Dabak and 16 for de Courville/Skellern.

11:57 Chair called the meeting back to order and advised group of the agenda.

11:58 Roll call vote for confirmation was taken.  The results of this confirmation are captured in IEEE802.15-00/374r2.  Summary of the results was 26 none-of-the-above and 16 yes.  Chair asked if any on the roll that didn't vote wanted to do so now? There were none. TG3 Chair asked that his vote be cast as non-of-the-above.  Chair recessed the meeting after advising that it  will reconvene at 4 PM.

4:00P TG3 Chair called the meeting to order.  Chair announced beginning of the resolution of the no votes.   Chair asked every voter who voted no what proposal changes would change their vote.

Aguardo:  Proposal is overcomplicated and I don't believe it can fulfill the time to market requirements, there are latency issues, and we need a layered approach with simple entry point.

Alfvin: Need to adopt a scalable PHY with the 22 Mb/s GMSK approach as in the Allen PHY

Allen : same comments as R Alfvin

Barr: same as Alfvin as long as the complexity is not overbearing

Dydyk: To change my vote this proposal would have to go to 5 GHz and adopt OFDM modulation

Gifford: Requested a reintroduction of the PHYs for discussion.  Chair ruled this statement out of order, at that time Ian Gifford stated that he would abstain.

Gilb: power levels are bizarre, and increasing sensitivity

Heberling: as per R Alfvin and Gilb

Harold: as per R Alfvin and J Gilb

Hinman: as per R Alfvin and Gilb

J Karaoguz: if TI adopts spectral mask with 10 MHz BW and coding scheme that’s not turbo codes

Kinney: Agree with Alfvin and Gilb but also concerned about latency.

Lansford: 

Ling: add 64 QAM, trellis code, 6 simultaneous users

Martin: agree with Dydyk

Music: same as JK and SL 

O'Sullivan: Tx power which varies so it can be low power, Bluetooth relationship, Turbo code latencies

Reede:  assurances that the PHY will work with MAC 

Rios: alternate modulation coding schemes also support robust low cost entry level schemes

Roberts: ability to not depend on 15.1, remove mode 2, latency of coding and J Gilb's concerns addressed

Rypinski: should be a separate solution for 2.4 GHz and 5 GHz

Schrader: same as R Alfvin and J Gilb, latency of turbo codes

Stevenson: agree with martin (5 GHz solution)

Williams: agree with Martin (5GHz solution)

Dabak's response to the no vote requests: 

· Willing to consider alternate codes, withdraw Turbo code? No not convinced that turbo code is not right.  

· GMSK at 22 Mb/s willing to consider GMSK vs. QPSK.  

· Can't change excess bandwidth. 

· S Ling 6 users might work will simulate.  

· Matt Martin 5 GHz NO. 

· Radiata Tx Power: inconsistent with DC power validation. 

· Reede :will work with the MAC. 

· Mode 2 has been formally dropped.  

· Acquisition to signal issues have been addressed. 

I Reede questioned the chair on the issue of ownership of the proposal after it is approved, i.e. is it the committee's right to change any property?  Chair deferred to J Gilb.  J Gilb stated that a total rewrite would not be appropriate due to the time it would take.  He would rather that the proposal be as close as possible to the final standard. J Karaoguz: wanted a proposal change not just verbal acknowledgments. Chair replied to I Reede that it would be the committee's property.

T Siep: There is a possibility that the Bluetooth SIG has modified their stance in its relationship to TG3.  It's possible that the Bluetooth SIG might not have an adverse relationship as before thought. T Siep's information came from a source at the promoter level.

Chair took a straw poll how many people would be interested in a standard that allows a piconet at the same time as a high rate link.  Vote was 23/10/24.

4:40
Second confirmation vote for the Dabak PHY.  Results are captured in documents IEEE802.15-00374r3.  Summary was 24 votes for none-of the above and 16 votes for the confirmation.

4:50
Panel discussion with A Dabak, D Skellern, J Allen.

Q(DS: listen before talk for coexistence.  MAC won't cooperate? R-DS: MAC would listen before using the channel Q(AD: I do not believe that the modulation and code are existing. R-AD: QPSK is same modulation as 802.11, Turbo code is similar to 3G. Q(JA: GMSK is simpler than QPSK because it can be built with discrete components? R-GC: amplifier is simpler, and time to market is quicker. Q(JA: Lower bandwidth mode, elaborate , trellis code coding, 22 Mb/s GMSK wont change? R-JA: May be a way of 6 channel request, higher modes need a bake off. What is unique difference between Kodak and TI.  AD: 22 Mb/s GMSK cannot be changed TI uses 16QAM with 1/2 rate coding. JA: layered implementation, Q(DS:  OFDM can give different rates w/o performance complexity.  Where is the scalability? R-DS: can produce a simple design for just the slow rates.  Q-entry mode? R: single system handle all rates since cost will be low for all.  Q(AD: 44 Mb/s mode drop non-coded mode and go to 64 QAM.  R-AD: Yes, we can agree if noise is not a problem.  Q: willing to find a scaleable method?  R-JA: yes within the PHY committee, not committed to GMSK but is willing to consider other methods that work better.  AD: agree open but JA mandatory GMSK is a problem.  Q(JA: Why are discrete component solutions important? R: Time to market is important. Q: how do two proposers justify changing anything.  R AD: Willing to take out turbo code, not changing symbol rate.  JA: if QPSK turns out to be as cheap as GMSK that will be the base modulation.  Q(JA: base mode of GMSK, open to allowing committee to change? R: Yes. Q: reason willing to accept change is that you're willing to listen to technical answers.  Yes. 

5:23
Chair advised the group of the next activities. Start tomorrow at 10:10 AM.  Organize a summary discussion of the true merits of the proposals. Voting starts at 10:30. Meeting recessed.

Thursday, 21 September, 2000

10:18AMeeting called to order by TG3 Chair, J Barr

Agenda: J Barr reviewed the agenda for today (IEEE802.15-00/327r3). Chair reviewed the voting process.  T Siep asked for more time for the convergence comments.  J Barr agreed for up to five minutes per proposal.  Hearing no objections the agenda was passed as amended.

D Skellern: stated that there was no possible compromise as far as frequency.

A Dabak:  clarified the TI proposal (IEEE802.15-00/xxxrx)

R Alfvin:  stated the similarities between QPSK and GMSK (IEEE802.15-00/xxry).  R Alfvin stated that TI was told that could not vote for any other proposal other than QPSK.  This point was objected to by T Siep and A Dabak.  

T Siep:
Rebuttal to Rick's statement.  We believe that there is an honest technical disagreement between the two proposals.  This being so this decision should be made in the committee upon a complete technical evaluation.  Other than that there are no disagreements with the Kodak proposal. 

10:40
Voting begins.  Process concluded at 10:45A

10:50
Voting results are captured in document (IEEE802.15-00/373r2)  Summary of the results are: 2 votes for none-of-the-above, 14 votes for Dabak, 9 votes for de Courville/Skellern, and 10 votes for Allen/Carlson.

10:59 Second round voting began.  Summary of results are 2 votes for none-of-the-above, 20 votes for Dabak, and 14 votes for Allen/Carlson.

11:13 Confirmation vote began. Results are captured in document (IEEE802.15-00/374r3).  Issues of "no" comment resolutions were discussed, the result of this discussion was that the TG technical editor would be responsible for resolving these comments, however the WG technical editor would have the responsibility of overseeing this process and ensuring its correctness.  Summary of the voting result was 17 votes yes and 16 votes "none-of-the-above"

No resolution statements (what it would take to change the no to yes)

Aguardo: TI introduce MBCK lightweight code for the base code

Alfvin: adopt GMSK base code

Allen: consider O-QPSK instead of QPSK , consider completely opening up turbo coding issue.

Cooklev: abstaining 

Dydyk: 5 GHz, OFDM

Gilb: agree to reconsider the NF,  levels of Tx power, cutback power spectral density, O-QPSK, verify turbo code is removed, < 10 µS latency for lightweight rate, and only include codes that have > 20 Mb/s

Heberling: adopt GMSK, evaluation of lightweight coding for high data rates

Harold: same as Allen

Hinman: adopt GMSK and lightweight coding for higher end

Karoguz: turbo code is removed, 32 or 64 QAM included as baseline, and not to fix mode to 11 ms/s (make it smaller)

Ling: remove 802.11 power spectral density template, any reference to 20 MHz signal bandwidth

Music: same as J Karaoguz

O'Sullivan: whether a Bluetooth™ mode is fundamental, Tx power is lowered, turbo code removed, there is a viable solution in 2.4 GHz space.

Rypinski: O-QPSK, reconsider of upper level coding schemes

Schrader: MSK  or O-QPSK is included, lighter-weight coding

Stevenson: same as M Dydyk

Chair asked how many people would be leaving before the 4:00 session: 4. Meeting recessed for five minutes

12:19 Chair reconvened the meeting.  

Came close to agreement did not reach agreement.  Siep and Dabak's statement (IEEE802.15-00/392r0):

· A Dabak agrees to adopt O-QPSK as their base modulation scheme

· A Dabak assumes that the TG3 committee will validate this approach and make a sound marketing technical decision in terms of equalization and other delay spread techniques.

· Agree to consider alternate coding schemes for the higher rates paying special attention to "lightweight" coding schemes.

Comment responses to individuals statement:

Aguardo: TI introduce MBCK lightweight code for the base code:  no response.

Alfvin: adopt GMSK base code :No

Allen: consider O-QPSK instead of QPSK yes 

consider completely opening up turbo coding issue.: Yes

Cooklev: abstaining 

Dydyk: Frequency change: No

Gilb: agree to reconsider the NF: yes,  

levels of Tx power: yes, 

cutback power spectral density yes, 

O-QPSK yes, verify turbo code is removed yes, 

< 10 µS latency for lightweight rate: yes, 

and only include codes that have > 20 Mb/s: removed mode 2

Heberling: adopt GMSK: No, 

evaluation of lightweight coding for high data rates: yes

Harold: same as Allen

Hinman: adopt GMSK: no

lightweight coding for higher end: yes

Karoguz: verify turbo code is removed: yes, 

32 or 64QAM to be included as baseline yes,

not to fix baseline mode to 11 ms/s (make it smaller): no

Ling: remove 802.11 power spectral density template: yes, w/11ms/s, remove any reference to 22 MHz signal bandwidth: yes

Music: same as J Karaoguz

O'Sullivan: whether a Bluetooth™ mode is fundamental: yes (it's not fundamental)

Tx power is lowered: yes 

turbo code removed: yes

there is a viable solution in 2.4 GHz space with regard to coexistence: yes (it's a systems issue)

Rypinski: O-QPSK: yes

reconsider of upper level coding schemes: yes

Schrader: MSK or O-QPSK is included: O-QPSK is included

lighter-weight coding yes

Stevenson: same as M Dydyk No

12:40
Confirmation vote captured in document IEEE802.15-00/374r3.  A summary of the results is 7 none-of-the-above and 26 yes yielded a 79% approved, the Dabak PHY is adopted as the baseline PHY.

C Stevenson voice his opinion that the process degenerated into unfairness due to people leaving, allowing the voting pool to decreasing/depleted.  T Siep added that the WG vote was still taking place as per the posted schedule.  R Alfvin noted that the attrition of voting members was 20%.  I Reede stated that the meeting times were posted and people who left did so on their own recognizance.

12:40 meeting recessed till 1:15PM

1:40
Chair reconvened the meeting.  Chair reviewed the agenda.  

Chair reviewed the closing report (IEEE802.15-00/349r0).  

It was noted that we didn't have time to review patents, we'll get to it next meeting.  

January meeting goals: Interim may not be a quorum, 15 January to 19 January in Monterey, CA.  

Meeting format: Sunday committee ad-hoc, Monday technical work to be completed, Tues-Wed-Thur-Friday presentations and approval. Straw vote to exclude Sunday one objection from T Siep.  Chair took it as a goal to eliminate Sunday meeting. 

WG chair requested that the MAC and the PHY baseline agreements be documented. The MAC document is IEEE802.15-00/383r0.  The PHY document number is IEEE802.15-00/393r0.

Motion to be put to the WG: 

That the 802.15 Working Group accept the recommendation of Task Group 3 to adopt the MAC subcommittee's merged "Kinney/Parks", doc 383r0,  (vote 42/0 100%) and the PHY committee's modified 2.4 GHz single carrier proposal ,doc 393r0, (vote 26/7 79%) as the starting points for the draft standard phase.  

Moved by A Heberling, Seconded by J Allen.  

First TG3 conference call will be 28 Nov (Tuesday).  

M DuVal suggested that Chair issue a call for volunteers from the group for sub-technical editor positions.

Chair requested that Vice Chair (J. Allen) take over meeting so he could make a proposal.

J. Barr requested that the committee consider pursuing two PHYs (2.4GHz and 5GHz) at the same time to capture interest in 5GHz solutions and actively pursue clean coexistence with other 5GHz standards.

J Karaoguz stated that the process was being changed from one PHY to two PHYs and knowledge of this change would have affected his proposal.  J Barr explained that there were many members who were interested in 5 GHz and not addressing 5 GHz might lead to the loss of these members.  T Siep desired to see a officially sanctioned group devoted to this task, i.e. a study group would be appropriate.

J Barr moved that:

That TG3 endorse a motion to the 802.15 Working Group for the formation of a 5 GHz Study Group within 802.15 to address the creation of 5 GHz PHY within the 802.15.3 WPAN HR framework.  Seconded by J O'Sullivan.  

Discussion: R Alfvin asked how this would affect the current PAR and 5 criteria.  J Allen answered that it wouldn't change it.  J Barr agreed.  PAR is ambiguous on the multiple MAC or PHY aspect.  B Heile believed it would come out two PHYs within the same PAR. 

Straw Poll:  yes 25, no 6, abstain 13

Vote: yes 15, no 4, abstain 10.  Motion passes.

2:23P
 motion to recess moved by B Harold and seconded by M Nafie.  Following no objections the motion carried.

Note: Certificates of appreciation for technical contributions were given to all proposers and their teams following their presentations during the week.
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