Tentative Minutes of the IEEE P802.11�Task Group A Meeting

Utrecht, the Netherlands

4 to 8 May 1998

Meeting 1: Monday, 4 May 1998

Opening

Meeting called to order by Dean Kawaguchi at 14.00, Geert Awater, volunteers to be act as secretary and take the notes for this meeting.

Objectives for this meeting

Assess Voting procedure.

NEC/Breezecom presentation.

Lucent/NTT presentation.

RadioLAN presentation.

Other presentations, independent of a particular proposal.

Comparison matrix.

There is no volunteer for maintenance of the comparison matrix. In the absence of an independent volunteer, Breezecom will maintain the matrix.

As soon as modulation type is selected Dean Kawaguchi will hand off chairmanship to Naftali Chayat.

1.1 Voting procedure

Selection process will eliminate one proponent at a time. There will be 2 voting rounds. Provided TG-A uses the same procedure as TG-B with the exception that there are just 2 rounds, and all voting happens at the same day, on Tuesday afternoon.

Motion 1.1: To accept voting procedure as described by Dean Kawaguchi.�Moved by Naftali Chayat. Seconded by Henry Moelard.�Motion passes 35–0–1

1.2 NEC/Breezecom presentation

1.3 Lucent/NTT presentation

1.4 RadioLAN presentation

1.5 Other presentations

NEC gives presentation on system capacity and the relation to Clear Channel Assessment threshold.

1.6 Comparison Matrix

All above agenda items are completed at 18.00, so the meeting can be adjourned earlier at 19.00. Remaining questions about the presentations moved to panel discussion the next day.

Motion 1.2: To adjourn at 7pm.�Moved by Don Johnson, seconded by Anil Sanwalka.

Motion to amend by addition of the sentence “provided the template has been presented and the issues have been discussed.”�Moved by Naftali Chayat�Second unknown�Motion passes by unanimous consent

Motion 1.2 now reads: To adjourn at 7pm, provided the template has been presented and the issues have been discussed.

Motion 1.2 passes by unanimous consent

Naftali Chayat presents the matrix template.

Reza Ahy points out there are 2 points of contention related to the matrix

Proposers have different interpretation for delay spread tolerance entry. (Lucent/NTT: delay spread 150ns, RadioLAN: 100 ns, Breezecom/NEC: maximum delay spread for every rate):

Power consumption data should be added to the matrix template.

Extended discussion on the interpretation of the power consumption entry. The general agreement is that this table can be derived directly from data already available in the matrix.

Motion 1.3: To add power consumption table to the comparison matrix.�Moved by Reza Ahy�Seconded by Johnny Zweig

Discussion on how the entry should be calculated. However, the question is called as the motion does not specify the contents of the entry.

motion to call the question�Moved by Johnny�Seconded by Anil Sanwalka�No objections: question is called.

Motion 1.3 passes 20–14–10

Chair declares this motion technical

Appealed by Bob O’Hare�Seconded by: unknown

Vic Hayes claims that this motion is procedural.

Motion to call the question�Moved by Vic Hayes�Seconded by Stuart Kerry.�Motion to appeal the chair passes: 14–10–19

Motion 1.3 is procedural.

Discussion on what should be put in table.

Motion 1.4: To use backoff for the 20% power amp efficiency at 3 Volts for 17 dBm transmit power in the lower band and 24 dBm for the middle band.�Moved by Reza Ahy�Seconded by Steven Zelubowski

Naftali Chayat objects that this is a particular scenario which would represent existing data in such a way that it emphasizes the advantages of one particular proposal.

Anil Sanwalka: calls the question�Reza Ahy opposed to calling the question.�Vote on calling the question: 29–2–5

The question is called�Motion 1.4 fails 2–26–9

Motion 1.5: To close the issue and let the proposers determine the intention of the group.�Moved by Anil Sanwalka�Seconded by Tom Tsoulogiannis

Johnny Zweig remarks that remaining issues and questions can be addressed in the panel discussion the next day.

Bob: calls the question�Seconded by: unknown.�None opposed�Motion 1.5 passes 34–0–5

Reza Ahy withdraws objection related to the multipath entry in the matrix.

Adjourn

Meeting is adjourned at 20.00.

�Meeting 2: Tuesday, 5 May 1998

Opening

Meeting called to order by Dean Kawaguchi at 14.25, Geert Awater is present and ready to take the notes.

Objectives for this meeting

Present comparison matrix data.

Question and answer to panel of proposing teams.

Voting on the three proposals.

Presentation of results.

Voting on the remaining two proposals.

Presentation of results.

Voting proposal 1,2,3 none abstain. Same procedure as for TG-B.

2.1 Present comparison matrix data

Naftali Chayat enters power consumption data in matrix. There was disagreement on what the data represent. It was agreed that every proposer provide what they want for this entry. Take note that the data of the different proposals are not directly comparable.

Discussion on format of matrix presentation. It is agreed that first Naftali Chayat gives a general presentation of the matrix. Then each of the proposers present their data.

2.2 Question and answer to panel of proposing teams

2.2.1. Questions from the meeting to the panel

Q: Why do the 20 Mbit/s and 30 Mbit/s ACK packets have the same duration for the Lucent/NTT proposal?

A: Caused by modulation granularity. ACK is less than an OFDM symbol, hence they have the same length.

Q: Are interleaving effects taken into account for timing data?

A: Yes.

Q: In RadioLAN proposal, how is raised cosine waveform maintained?

A: RF distortion is compensated by pulse shape predistortion.

Q: In RadioLAN proposal: how can presented CCA time be greater than slot time?

A: Is an error CCA time = 1.2 ms, SlotTime = 3 ms.

Q:	RadioLAN proposal has equal sensitivity as other proposals. How is that possible, given the larger bandwidth?

A: Insensitivity is lower than Breezecom/NEC by 1 dB.

Q: To each of the proposers: comment on the intellectual property issues. How do implementers judge the cost of the proposals?

A:	(Breezecom/NEC) We have no patents.

A:	(RadioLAN) We have patents, only on implementation. What has been presented is available and well known. Offers possibility to license our chips.

A:	(NTT) We have patents, but only in Japan.

A:	(Lucent): Details provided by Bruce Tuch. 5% of the selling price. 5% of ASIC chip, or 5% what it would cost for you to make it. We have two patents, and we will not make royalties on patents. Subjects: Use of fallback rates in OFDM. They do not overlap completely with the proposal at hand.

2.2.2 Proposers’ questions to each other.

Breezecom/NEC to RadioLAN

Q:	How did you test or simulate, the effect of the PA switching on the pulse shape? We do not believe that product will pass test with such low back-off. If you do not switch, then you have a higher utilization of the PA, and hence much higher power consumption.

A:	If the PA is not switched: the question is not applicable. If you do switch, compensate for distortion in the base band. We simulated PA non-linearity.

Lucent/NTT to Breezecom/NEC

Q:	In which table of the template is the non-linearity of the PA taken into account?

A:	In adjacent channel interference, there you must use it otherwise results are meaningless. All of the back-off related tables (regulatory issues) do take it into account.

Q:	Your out-off band is power 10 dB higher than ours. How can your adjacent channel performance better?

A:	Channel center is 20MHz from band edge: OFDM spectrum shape is low and wide. Yours is high and then drops sharply sharp. OFDM wins far away, Single carrier wins nearby.

	Not what we see in the proposal document. The OFDM spectrum has less out of band power, as can be concluded from the graphs you provided.

	Discussion about curves, drawn in channelization scheme.

Q:	You updated template twice recently and tolerable delay spread has improved. However, receiver sensitivity did not improve. Explain.

A:	Numbers improved by 10%, as we solved to problems in the carrier tracking loop algorithm in multipath environment. Receiver sensitivity is not very sensitive to delay spread. Phase noise tolerance also improved.

RadioLAN to Breezecom

Q:	Did you analyze error propagation effects of the equalizer?

A:	All number include all decoding and DFE effects.

Q:	Have you looked at what has been learned through the course of HiperLAN 1 (a 23 Mbit/s single carrier standard)? They are no products.

A:	The process of standardization of HiperLAN happened earlier. Technology was not yet mature. For this proposal, there are no time gaps related to availability of technology. Our preamble structure makes it easier to do better channel estimation.

Q:	You cited back-off advantage to Lucent/NTT proposal. Your actual numbers are very similar to those of Lucent/NTT, sometimes worse. Explain.

A:	Back-of advantage is watered down in most environments. Table shows that for the medium and low band data, there is no difference because of regulations. For lower power implementations, we do have full advantage.

Breezecom/NEC to NTT/Lucent

Q:	Do back-off result include any technique for peak-to-average reduction?

A:	No specific technology was assumed.



2.3 Voting on three proposals

The three proposers each give a 5 minute summary of their proposals.

Nobody is requesting a reading of the rules. There are 3 proposals. “None of the above” counts as a vote, abstain does not. If there is one which has more than a 50% vote, then the voting stops.

Votes are cast and processed.

2.4 Presentation of results

Votes cast:			56�non voters leaving the room:	12�ballots:				56�invalid: 				  0�valid:				56

Breezecom/NEC:			28  (50.0 %)�Lucent/NTT:			23  (41.1 %)�RadioLAN:			  4  (  7.1 %)�None:				  1  (  1.8 %)�Abstain:				  0  (  0.0 %)

Total: 				56

The Breezecom/NEC and Lucent/NTT proposals proceed to the next round of voting.

2.5. Voting on two remaining proposals.

2.5.1 Round of questions

Q: Power consumption of OFDM proposal.

A: what really matters for the users is battery life. Assume receive power is 10 times more important than transmit power. Lucent/NTT proposal uses 140mW of power (10% TX, 90% RX) versus 300mW power for 100% TX.

Q: Compare complexity of  the proposals.

A:	(Lucent/NTT): Equalizer is more complex than FFT based approach. DSP design much more difficult for DFE. Simple receiver is important if you’re transmitting only 10% of the time.

A:	(Breezecom/NEC): 6 iterations of the Gauss-Seidel algorithm are needed to initialize the equalizer. Each iteration takes about the number of feed forward filter taps, squared. Since you already have a vector multiplier for your FIR, you need about 6 times the number of taps in time units. Time units are less than 4 microsecond (since we have to make up for the extra delay caused by the equalizer initialization). In the case of 8 taps, we need about 30 microseconds to compute equalizer initialization. Then we have to close the time gap by doing equalization faster than real time.

Q:	Phase offset ripples through equalizer in he single carrier proposal. Do you take that into account?

A:	By the time samples reach equalizer, LO offset is already compensated, using a phase tracking loop. The echoes in the channel have different phase rotations. The FFE compensates for different phase rotations.

2.5.2 Final address

Breezecom/NEC: The single carrier system has an efficient transmitter, OFDM has an efficient receiver. Use of an asymmetric scheme would be ideal, but in the real world we need symmetric modulation scheme. In outdoor we use directional antenna’s, so that delay spread comes down to around 150 ns. This is what the equalizer can deal with.

Lucent/NTT: It would be a wrong approach to a choose system with a fixed delay spread. There would be a huge gap between what you can buy today in 2.4 GHz band and what you can buy in the 5.2 GHz band tomorrow. The only advantage of the single carrier system is its power back-off. However, in the restricted band OFDM is actually better than the single carrier proposal. Worst case back-off for the single carrier oposal is also higher than for OFDM. Battery life is determined more by the receiver than by the transmitter, and the equalizer is difficult. Equalizer training is also difficult. Technique presented by Breezecom/NEC to initialize is a novel subject, which is not well understood. OFDM is a mature technique for higher bit rates.

2.5.3 Voting

Votes are cast and processed.

2.6 Presentation of results of the second voting round.

Votes cast:			58�non voters leaving the room:	15�ballots:				58�invalid: 				  0�valid:				58

Breezecom/NEC:			24 	(41.4 %)�Lucent/NTT			31 	(53.4 %)�None:				  2 	(  3.4 %)�Abstain:				  1 	(  1.7  %)

Total				58

The Lucent/NTT proposal is selected and will be forwarded to the 802.11 plenary meeting.

Adjourn

Meeting is adjourned at 17.00.

�Meeting 3: Thursday, 7 May 1998

Opening

Meeting called to order by Dean Kawaguchi at 15.15, Geert Awater is present and ready to take the notes.

Objectives for this meeting

The original objective was: “To work on detailed text of selected proposal.” Since the selected proposal was approved by the plenary with a 65% vote, the objective is changed (see minutes) in:

Raise acceptance of Lucent/NTT proposal to 75% vote by plenary meeting.

3.1 Raise acceptance of Lucent/NTT proposal to 75% vote by plenary meeting.

Motion 3.1: To adopt an open comment resolution process on any concerns of anybody with the objection of getting 75% vote. Moved by John Fakatselis. Seconded by Hitoshi Takanashi.

Discussion on whether a 3 hour discussion is sufficient to replace a letter ballot, which is a 30 day process. Discussion on whether the single carrier proposal should be take in consideration for proposing to the plenary meeting.

Motion to amend by changing motion 3.1 into “Conduct a Q&A process on the OFDM and OQAM proposal select one by majority and ratify forwarding of it by a 75% vote.”�Moved by Reza Ahy.�Motion void, for absence of second.

John Fakatselis takes over the chair so Dean Kawaguchi can second the motion.

Motion to amend by changing motion 3.1 into. “Conduct a Q&A process on the OFDM and OQAM proposal select one by majority and ratify forwarding of it by a 75% vote. “�Moved by Reza Ahy, seconded by Dean Kawaguchi.�Motion to amend fails 8–17–10.

John Fakatselis hands the chair back to Dean.

Motion 3.1 passes 19–4–13

Discussion on how to conduct the comment resolution process. The chair proposes to have a 10 minute recess, in which everyone can write down their questions on the OFDM proposal.

Straw poll: How many voters are present and when do they intend to leave?

Voters currently present:			34�Voters leaving before Friday 8 May, 15.00:	  5�Voters leaving before Friday 8 May, 17.00:	  9

Straw poll: Until what time does the assembly want to continue?

indefinite: 	0 votes

until 23.00: 	1 vote

until 19:00: 	23 votes

The chair recommends to adjourn the meeting at 19.00, and decide to continue or stop at that time.

Questions and issues are posed and discussed answered. For an account, see submission IEEE P802.11 98�234. (file name 82347A�Question-answers-NTTLucent.doc).

At 19.00, chair proposes to extend meeting by half an hour. Approved by acclamation due to positive exchange of information and belief that most of technical topics can be covered. IP questions are deferred until the next day.

Adjourn

Meeting is adjourned at 19.30 hours.

Meeting 4: Friday, 8 May 1998

Opening

Meeting called to order by Dean Kawaguchi at 13.15, Geert Awater is present and ready to take the notes.

Objectives for this meeting

Cover IP questions related to the Lucent/NTT OFDM proposal.

Draft agenda for next meeting.

4.1 Cover IP questions related to the Lucent/NTT OFDM proposal

Motion 4.1: To recommend to the plenary to approve the 98/72r3 as a Draft TG-A standard and forward it to a WG ballot.�Moved by Naftali Chayat, Seconded by Hitoshi Takanashi.�Motion 4.1 fails: 19–19–4

Vic Hayes summarizes IEEE policy and bylaws with respect to patents. Discussion on whether we can discuss patents and Lucent Technologies IP position. The chair remarks that the bylaws mention patents, not IP position, and rules that the meeting can discuss Lucent’s IP position, without any mentioning fees.

No appeal.

Questions are asked and answered, as described in submission IEEE P802.11 98–234. (file name 82347A�Question-answers-NTTLucent.doc).

4.2 Draft Agenda for next meeting

The chair proposes an agenda item for next meeting

Responses to ballot questions.

Motion 4.2: A ballot for agree on a single carrier proposal.�Moved by Jim McDonald, Seconded by Kazuhiro Okanoue, (Keith Amundsen withdraws his initial second because of improper wording of the motion on the screen.)

Motion is reworded by the chair: 

Motion 4.2bis: To add an agenda item. A ballot to ask what it would take to agree on a single carrier proposal. Moved by Jim McDonald, Seconded by Kazuhiro Okanoue.

Motion to amend: To add and agenda item “Vote on the acceptance of the OFDM proposal before the previous agenda item.”�Moved by Anil Sanwalka, seconded by Carl Andren.�Motion is amended 31-0-6

Motion to amend: To rename the agenda in question item to “A discussion to ask what it would take to agree on a single carrier proposal if the vote fails.”�Moved by Reza Ahy. Seconded by Anil Sanwalka.�Amendment passes by acclamation.

Motion 4.2bis now reads: To add an agenda item “A discussion to ask what it would take to agree on a single carrier proposal if the vote fails and Vote on the acceptance of the OFDM proposal before the this agenda item.”�Naftali Chayat calls the question. Seconded by Anil Sanwalka�Motion 4.2bis passes 27–11–3



Agenda for July 1998 meeting

Responses to Ballot questions

Vote on acceptance of OFDM proposal.

A discussion to ask what would it take to agree on a single carrier proposal if the vote fails



Closure

Meeting is closed on 15.03



Attendance list



see 
the 
minu
tes of the plenary meeting, 98/
22
3


Future meetings

see the minutes of the plenary meeting, 98/
22
3
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