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Executive Summary (also see Chairs’ meeting doc 11-05-0095r6 and closing report doc. 11-05-0297r1):
1. Both the TGn Sync and WWiSE proposals were updated and presented
2. An additional 12 technical presentations we made; all were related to the proposals and associated Q&A

3. 8 hours was devoted to Q&A – responses to email questions and questions from the floor

4. A joint meeting with .19 was held to review the process of generating a Coexistence Assurance document

5. A Down Selection vote was held with the result: 331 respondents, Sync 178 (53.8%), WWiSE 153 (46.2%)

6. The 1st Confirmation Roll Call Vote was then held with the result: 322 respondents, Confirm 182 (56.5%) and Not Confirm 140 (43.5%). Since a 75% threshold must be met for the confirmation vote to pass, the vote failed

7. Sean Coffey, (RealTech) and Adrian Stephens (Intel) accepted nominations jfor Technical Editor

8. The election of the Technical Editor was tabled until the May meeting since a baseline document had not been confirmed

9. Plans for the May meeting include the 2nd Confirmation Vote and discussion of the Time Line
Note: 1) Relative to presentations, these minutes are intended to offer a brief summary (including document number) of each of the presentations to facilitate review and recall without having to read each of the presentations. Most of the ‘presentation related’ minutes are built directly from selected slides of the various presentations and therefore are not subjective. An effort was made to note obscure acronyms.

Note: 2) Relative to Q&A, Q&A was particularly hard to capture and is subjective.  Please contact the secretary regarding errors and omissions.
******************************************************************************
Detailed cumulative minutes follow:

Monday, March 14, 2005; 4:00 PM – 9:30 PM [~ 210 attendees];

1. Meeting was called to order by Task Group chairperson at 4:07 PM
2. Chairs’ Meeting Doc 11-05-0095r0
3. Chair read IEEE-SA Standards Board Bylaws on Patent Policy and additional Guidance
4. Chair reviewed topics not to be discussed during the meeting – licensing, pricing, litigation, market share
5. New participants in .11n  ~= 22
6. Chair gave a status update from Jan meeting in Monterey and interim period
7. In particular results of the Jan. down selection vote and tentative plans for this meeting as presented at the Jan meeting were summarized
8. Motion by Jon Rosdahl to approve Jan minutes, 11-05-1593r2, was seconded by John Eagan passed without comment
9. Chair reviewed plans for this meeting:
9.1. Update Both Complete Proposal presentations (2 hrs) 
9.2. “x” Comparison & Market Application Presentations 
9.3. “y” Technical presentations  regarding Proposals
9.4. Q&A    (8 hrs)
9.5. Hold Down Select vote 
9.6. Preliminary planning for generating Coexistence Assurance doc with .19
9.7. Hold Confirmation vote
9.8. Hold Technical Editor election
9.9. Formulate Plans for May
10. Discussion:
10.1. Chair reviewed where we are in the selection procedure and in particular step 17
10.2. Down selection will occur in Wednesday 4 PM slot as a special order?
10.3. Chair asked floor for comments on down selection vote procedure:
10.3.1. 5 minute summary speech prior to down selection vote was requested
10.4. Chair asked if the floor wanted a roll call down selection vote?
10.4.1. No one from the floor indicated that they would ask for a roll call down selection vote

10.5. Confirmation vote will occur in Thursday 9 AM session as a special order?
10.6. Chair asked floor for comments on confirmation vote process
10.6.1. Floor had none

10.7. Chair called for Nominations for Technical Editor and noted that the nomination period was open
10.8. The following nominations were received:
10.8.1. Steve Shellhammer nominated Adrian Stevens, Intel
10.8.2. Bill Carney nominated Sean Coffey, RealTek
10.9. Chair informed candidates of an 802.11 editors meeting tomorrow morning and suggested the candidates attend

10.10. Move technical editor election until the 10:30 to 12:30 slot in order that the results of the confirmation vote be known before the technical editor vote

10.11. Floor did not object to not having the election of the technical editor as a special order but simply during the 10:30 – 12:30 slot
10.12. .19 joint meeting will be Thursday 8-9 AM; no objection from the floor

10.13. Chair asked for latitude in scheduling this evenings agenda topics due to uncertainty related to number of  comparison presentations 
11. Motion to approve the agenda made by Adrian Stephens and seconded by David Bagby passed unanimously
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12. Documents which have been submitted were enumerated by the chair in doc 11-05-0095r0
13. Additional Presentations?
13.1. 11-05-0193-00-000n by TGn Sync
14. Email questions responses:

14.1. 11-05-0180 WWiSE Response to Questions

14.2. 11-05-0182 nSync Response to Questions

15. Technical/Comparison Presentations:
15.1. New: Richard Williams
15.2. New: Eldad Perahia
15.3. 11-05-0146 John Benko

15.4. 11-05-0183 John Ketchum

15.5. 11-05-0181r0 Chris Young

16. Presentation #1 John Benko, France Telecom: Advanced Coding Comparisons; 11-05-0146r2

16.1. Historical Perspective

16.2. Requirements

16.2.1. Better than PBCC

16.2.2. Low cost

16.2.3. Low latency

16.3. Recommendations

16.3.1. Modular so implementation independent
16.3.2. Difficult to compare complexity without further study
16.3.3. Rethink advanced coding

16.3.4. Form a separate advanced coding sub-group to consider this module?

17. Presentation #2 Chris Young, Broadcom: Legacy Device Testing with Mixed Mode Preambles; 11-05-0181r0
17.1. Yes WWiSE agrees there is an issue with their proposed preambles and legacy devices

17.2. WWiSE has updated its preamble

17.3. Test Set Up described

17.4. Tx Signal Details described
17.5. Results of new preamble were reviewed for legacy devices
17.6. Conclusions:
17.6.1. 200ns-400ns cyclic shift seems to be the best compromise

17.6.2. Make STS and LTS shifts the same

17.7. Questions:

17.7.1. Delay spreads > 50 ns are also of interest

17.7.2. Were antennas correlated? A – no

18. Chair recessed meeting until 7:30 at 5:48 PM
19. Chair reconvened the meeting at 7:30 PM

20. Sheung Li, vice-chair, proposed the following process for generation of the .19 CA document:
20.1. .11n will likely be the first group to produce a CA document

20.2. To generate the CA will require knowledge of other group activates in order to assess coexistence; this will take member participation
20.3. TGn will charter a sub-group which will use .11n session time as appropriate
20.4. .11n will be asked to also authorize ad hoc conference calls on the CA task
20.5. Discussion:
20.5.1. When would methodology doc be available? A – hopefully about 4 months

20.5.2. When is the first LB draft expected to be available? A – July per the official .11n time line published by Publicity SC

21. Chair lead the discussion of the confirmation voting process/clarification of the down selection procedure, 03-0665r9 step 17
21.1. Step 17 does not explicitly define when the reasons for the ‘no’ vote should be submitted in the case that the confirmation vote does not reach the 75% threshold?

21.2. Suggested procedure:
21.2.1.1. Hold Confirmation vote Thursday March 17

21.2.1.2. Submission of explanation for ‘no’ vote and cure by email by March 25 to TGn officers

21.2.1.3. Officers would compile results and distribute to the TGn reflector by April 1

21.2.1.4. Proposal authors would receive the compilation and post responses by April 29

21.2.1.5. Members would then have 2 weeks to review

21.2.1.6. Next meeting starts May 16 

21.3. Discussion:

21.3.1. So, in effect, you have a week to complete your vote? A – effectively yes since the rationale and actual vote are coupled
21.3.2. Merger activities could be impacted by this “artificial deadline”; why April 29 and not May 16? 

21.3.3. Post step 17, what happens if the draft does NOT reflect the successful baseline, can the TG edit the draft before issuing as a LB? A – yes; once accepted the baseline doc becomes the property of the TG
21.3.4. Two weeks will be needed for evaluation so April 29 is OK

21.3.5. Assuming the proposal has been changed to reflect the responses to NO votes or a merger occurs then what happens in May meeting? A – a new baseline candidate doc will be put forward and a new confirmation vote held; the process would be repeated

21.3.6. What constitutes a valid NO vote reason? A – not documented; just act professionally as the reasons will be made public

21.3.7. Proposal responders will be very busy; could the count be done at the meeting even though the rationale (i.e., NO votes) has not been submitted? A -  vote and explanation are coupled as the vote
21.3.8. Will an unedited result be given? A – no

21.3.9. The faster the results can be disclosed the more time for mergers will be gained

21.3.10. Could results be published when valid votes are in but not compiled; i.e., decouple compilation of ‘no’ vote rationale and distribution? A – yes that is possible

21.3.11. Could we modify the selection procedure to get the vote results faster? A – yes, if that is the will of the group.

21.3.12. There are no additional/changed votes after March 17? A – that is correct

21.3.13. What happens if the voter does not want to give his reasons? A – that is his right

21.3.14. Issue is the delay this coupling process creates

21.3.15. .15.3 does not use this process? A – true

21.3.16. ‘Request’ not ‘demanded’ is the language used in 665r9’ so the count should be released and then the reasons for the ‘NO’ vote collected; i.e., decouple? A – the body should decide
21.3.17. We need a mechanism to record the reasons but we also need time so this should be decoupled
21.4. Motion by Adrian Stephens: “As clarification to 11-03-665r9, on confirmation ballots, A ‘NO’ vote shall not be invalidated for lack of supporting reasons and cures”  was seconded by Jim Zyren

21.5. Chair ruled the vote as clarifying 665r9 and hence procedural requiring a majority vote
21.6. Chair asked for objections? There was one by Stuart Kerry so a counting vote was held.
21.7. Voting results were – (93,0,17) 
21.8. Discussion:
21.8.1. Since the reasons and votes have now been decoupled why not send the reasons to the officers and the reflector? A – OK

21.8.2. Is April 29 a good date? A – a compromise between time the proposers need and what the body needs to comprehend the changes
21.8.3. Propose changing April 29 to May 6? A – OK body has reached consensus

21.9. Motion to accept the Confirmation Vote Procedure on slide 41 of 11-05-0095 r1 as the procedure to be followed for the confirmation vote per 11-03-0665r9 by Tim Wakeley and seconded by Adrian Stephens passed unanimously.
22. Chair introduced for discussion the TG time line as follows:

22.1. PAR approval


Sept 11, 2003

22.2. 1st WG LB


July 2005

22.3. 1st SB



March 2006

22.4. Final WG/SEC approval
Nov 2006

22.5. Revcom approval

December 2006
23. As things stand now this is the official time line the Publicity Standing Committee will publish
24. There was no comments from the floor
25. Chair recessed the meeting at 9:00 PM until 1:30 PM tomorrow.

Tuesday March 15, 1:30 – 9:30 PM
1. Chair called the session to order at 1:31 PM

2. The agenda item is to hear the updated TGn Sync and WWiSE proposals

3. Chair updated document list for March in his opening report -11-05-0095r2

4. Eldad Perahia asked that his proposal be removed from the list

5. A coin toss was used to determine who would present their proposal first; WWiSE will go first.

6. Sean Coffey, RealTek Semiconductor presented WWiSE updated Complete proposal, doc. 11-05-0150r2
a. What’s new

b. New membership – Motorola, Nokia, NTT, Ralink, Itri, France Telecom
c. Enhanced support for Handheld devices

i. Asymmetric antenna support

ii. Support for heterogeneous traffic
iii. Simple yet robust

iv. Range extension for outdoor environments

d. Changes since Jan:

i. Enhanced single-receiver-antenna modes
ii. Enhanced design for backward compatibility

iii. New LDPC code design

iv. Beacon enhancement

e. Some Proposal Summary Highlights:

i. Phy:

1. BW (10,20,40)
2. Preamble (mixed, green field)

3. Spatial Streams, # TX antennas

4. Modulation/code rate

5. FEC code (convolutional or LDPC)

ii. MAC

1. Aggregation

2. High Throughput PHY (HTP) burst

3. NO-ACK, Block ACK

iii. Other

1. Rate recommendation from the receiver

2. Channel State Information from the RX
3. 20/40 coexistence mechanisms

4. N-Beacon, Long SIG
f. Bruce Edwards, Broadcom, presented the details of the MAC portion of the proposal

i. Built on EDCA, HCCA, and Block ACK from .11e => Backward compatibility

ii. Simplicity buys

1. shorter TTM

2. Faster certification

g. Sean Coffey returned to discuss Differences with TGn Sync
i. Major one is performance with asymmetrical antenna 

1. WWiSE – STBC

2. TGn Sync uses Beam Forming
ii. Aggregation: Larger packets are more efficient; multiple receive addresses in a frame make sense but this cannot be used with BF since beam is focused on one receiver.

iii. Summary:

1. Actually much convergence
2. E.G. - 40 MHz is now optional in both proposals
3. Sean outlined 9 differences which still seem to be issues

4. WWiSE goal was to meet FRCCs, simplicity, TTS (time to standard)
5. Baseline draft candidate exists
7. Jon Rosdahl, Samsung Corp, introduced the updated TGn Sync Complete proposal; doc 11-04-888r11

a. Overview

i. New emerging markets – Communications and Consumer Electronics (not just computer networking)
ii. Sync arch is scalable

iii. Broad applicability

iv. Fastest Path to .11n standard

b. Detailed MAC discussion by Adrian Stephens, Intel
i. Improved efficiency based on more than just aggregation

ii. Modifications in last two months

1. removed TRMS

2. removed header compression

3. Improved TSF Sync

4. Bounded MAX PSDU

iii. MAC is scalable

iv. Comparison with WWiSE

1. MRMRA (Multi-receiver, Multi-responder Aggregation) is critical for VoIP and not supported by WWiSE

2. Bi-directional data not supported by WWiSE

3. WWiSE cannot aggregate management frames

4. A-MPDU is superior to A-PPDU

5. IAC/RAC can be considered a form of RTS/CTS and facilitates VoIP
6. More efficient (18-55%) than WWiSE

v. Conclusion

1. Most effective

c. Detailed PHY discussion by Aon Mujtaba, Agere

i. Superior performance

ii. Complete spec

iii. Market driven architecture

iv. Modifications since Monterey

1. 40 MHz now optional

2. adopted 56 tones in 20 MHz (52 data + 4 tones)

3. Highest coding rate is now 5/6

4. Streamlined BF (beam forming)
v. Some Key Features

1. Q Transformation (maps Spatial Streams to # antennas)

2. Unified Data Path – seamless overlay of BF modes

3. Common receiver architecture

4. MIMO modes: Rx does not need to know that basic BF is being performed at the TX

5. Basic BF vs Advanced BF (extended MCS, bi-directional BF)
vi. Differences with WWiSE

1. Q Mapper
2. WWiSE RX must be STBC aware

3. 400 ns GI vs 800 ns

4. Preambles

5. Per spatial stream training

6. 2 pilots inadequate for single antenna RX

vii. Summary

1. Complete

2. Superior performance

3. Rapid launch possible yet extensible
viii. Jon’s Conclusion
1. Best Rate Range Efficiency Solution
2. Extensible/Future Proof
3. Get to standard sooner

8. Chair recessed the session at 3:30 until 4:00 PM

9. Chair reconvened the session at 4:02 PM and asked proposers to address email questions:
10. TGn Sync addressed the email questions; 11-05-0182r0; Aon Mujtaba addressed PHY questions and Adrian Stephens addressed MAC questions
a. Basic BF data? A – see 11-04-894r4; do not have simulation results for 4x2 spatial spreading yet
b. Can BF be used with single antenna legacy devices? A – yes; the AP can determine the channel without using sounding packets by using RTS/CTS; a single antenna which does smoothing will not have a problem
c. In Table 31 why are MCS 0-6 needed? A – legacy PPDUs do not support advanced features (e.g., aggregation, sounding, coding)

d. Why do we need explicit MCS feedback? A – frankly because we don’t understand all the error mechanisms and explicit MCS feedback provides faster adaptation
e. Why not define a handheld capability class? A – probably a good idea but too early at the moment
f. Can TX always over ride the RX rate recommendation? A – yes

g. Is RX feedback given to the TX immediately? A – not constrained; may need to time stamp the feedback ultimately

h. What do range curves look like with 5/6 rate with 1/2GI and 5/6 with full GI? A – beyond scope of CC simulations

i. How much memory buffer for aggregation? A – it all depends on memory partitioning and on-chip/off-chip memory as it impacts aggregation packet length

j. GI? A – yes, we should have provided a GI bit

k. Why not longer GI for out door environments? A- worth considering in the draft phase

l. PHY RX sensitivity going to be spec’d? A – it is work in progress

m. Mandatory or optional features wrt AP and STA? A – Adrian Stephens presented a spread sheet for the MAC (slides 21-24)
n. Advanced coding – since it is modular, should it be selected separately? A – possibly but this was not asked for in the FRCCs

o. LDPC codes are untested and complex so why spec them? A – not unknown technology; for a complexity estimate see 11-03-0865 for example.
p. Are all LOAs wrt LDPC codes received? A – each company has an independent obligation to supply LoAs to IEEE
11. TGn WWiSE addressed their email questions in doc 11-05-0180r0; Chris Hansen, Broadcom presented
a. Why not extend 20 MHz MCS down to BPSK code rate ½? A – to limit complexity
b. Range difference at 2.4 and 5.3 GHz between 2x2 Nss=2 6.75 Mbps and STBC Nss=1 6.75 Mbps? A – no time to simulate

c. BSS performance?

i. .11n Greenfield mode with RTS/CTS protection for 11bg?

ii. .11n mixed mode preamble? 
1. A – work in progress, will report soon
d. Why not spec minimum CCA sensitivity? A – insure interoperability

e. Preamble testing on legacy devices; what about Cisco radios? A – see 11-05-0181r0

f. One antenna and STBC, how are 2 pilots adequate? A – see 11-05-161r1; average over two symbols

g. LDPC codes are untested and complex so why spec them? A – whatever the body wants

h. Need accurate complexity estimates? A – WWiSE has adopted a design based on Layered Belief Propagation which we feel lends itself to low complexity
i. Why LDPC codes?  A – superior performance

j. Are all LOAs wrt LDPC codes received? A – each company has an independent obligation to supply LoAs to IEEE

12. Jeff Gilbert from TGn Sync handled questions submitted by WWiSE just before the break 11-05-0182r1

a. Is 256 QAM rate 5/6 practical for TX BF? A – use 256 with beamforming when channel permits, also, diversity with more than 4 TX antennas can take advantage; offers extensibility
b. Why is top open loop rate higher than the top closed loop rate? A – closed loop just allows to pick the optimal MCS
c. Why not use 3 spatial streams instead of ABF if streams are different in quality? A – see slide 43 from 11-04-888r11
d. Why two methods for auto-detect (BPSK axis shift and pilot polarity)? A – one is fast and the other is more robust albeit more complex

e. Why such a long HT-SIG field mode? A – one mode meets PER req’ts, reduces complexity and improves interoperability
f. Why a Interaction between ABF and LDPC codes TBD? A – still not resolved

g. ½ length Cyclic Prefix constraints? A – see 11-05-0222-00-000n; good cost benefit trade-off
h. Why so many choices to TX legacy portions of pre-amble? A – flexibility without complexity

i. Why no STBCs? A – TX BF is superior to STBC

13. Control returned to Chair

14. Chair asked for questions from the floor

a. Sync - 40 MHz channel; VoIP needs channel continuity; how will channel overlap be mitigated? A – 29 independent channels in 5 GHz band
b. Sync - Were all legacy cases tested? A – I am sure there are more, we did the best we could
c. Sync - Why two methods of auto-detect? A – BPSK robust and simplest, QPSK more robust and slightly more complex; flipping 4 pilots
d. WWiSE - Nx1 STBC bidirectional? A – yes
e. WWiSE - Delay spread function wrt antennas? A - Total delay spread assumed to be50 ns

f. Sync and WWiSE - Status of LOAs; we need a better answer? A – it is a dynamic situation which is not within our control was the answer by both teams

g. Sync - Why is the most complicated spec (TGn Sync) the fastest to a standard? A – because Sync has a well documented spec which will therefore provoke less controversy.
h. WWiSE - Why only delay Block ACK when that generates jitter? A – because it is most efficient but it is not a requirement
i. WWiSE - Which features are mandatory and optional? A – Chris Hansen put up slide 11 from 11-05-0150r1 and verbalized result

j. Sync - Short preamble turned out to be very important for .11a; doesn’t overhead of Sync mixed mode preamble defeat advantage of TX BF? A – actually due to aggregation there is still a large advantage
k. Sync - How useful is 256 QAM given complexity? A – actually simulations show 256 QAM is very effective even under full impairments.
l. Sync - What would range be? A – need to simulate

m. WWiSE –STBC vs BF? A -  slide 35, 11-05-0150r1; large gain for BF are when conditions are ideal
n. Sync, why are there differences in performance of their respective LDPC codes? A – the WWiSE coders gets .1 or .2 dB better but their coder is much more complex

15. Chair recessed the session at 6:01 PM until 7:30 PM
16. Chair reconvened meeting at 7:31 PM
17. Presentation: 11-05-0213; David Tung, Ralink Tech; On the Efficiency of TGn Sync Preambles

a. Review legacy preambles

b. Impact of longer Sync preamble can be significant for 1536 B packets
c. Conclude that TGn needs a Greenfield preamble

18. Rebuttal Presentation by John Sadowsky, Intel; 11-05-0229r0

a. Packets were too short given aggregation
b. MAC protection (RTS/CTS) is required for Greenfield preambles; for short packets this would be a prohibitive penalty

c. Calculation over simplified and counter productive

d. Suggest we rely on the formal CCs for TGn

19.  Chair asked that the queue before break be rebuilt by vice-chair
20. The floor was opened for questions:

a. Sync - Mandatory versus optional; what about preferred modes? A – on PHY no preferred mode but rather a progression; on MAC side depends on application

b. Sync - A-MPDU when combined with BF; how would that work in an AP case? A – BF is on a per station basis

c. WWiSE - How would a RX detect the different signal fields? A – use a correlator which is already in the RX
d. Sync - EDCA coordination fnc were used in the CC simulations; is HCCA really best? A – HCCA is rarely implemented in .11e solutions today except for application specific solutions.

e. Sync - Video application requirements are essentially 3 x 19.6 streams per house; preambles will make a difference? A – Sync does have the most efficient MAC for large pay loads

f. ? - FRCCs use constant EIRP and use back-off as more antennas are added; this reduces power efficiency? A – don’t really have a choice.
g. Sync - Are the authors of 11-05-0229 aware that the formula used in 213 paper was from a text book and not arbitrary? A – no but it was still used inappropriately.

h. Sync - In WWiSE only 5 mandatory date rates whereas Sync have 32 mandatory rates; how can that additional complexity result in a faster standard? A – because it is well documented.

i. Sync - did not use STBCs because BF is more efficient; what about multiple receivers? A – in that case the packets would be short and so BF would not be applicable.
j. WWiSE - how does your proposal handle channels with a large delay spread such as 500ns as would be found in a hot spot? A – have not run the simulations

k. Sync - Data rate and preamble crossover for Sync occurs at 3700B; aren’t there going to be useful applications having shorter packet sizes than 3700B? A – of course
l. WWiSE - Channel estimator (time domain estimation); the WWiSE proposal has hidden complexity what impulse response did you assume in the channel estimator? A – cannot recall
m. Sync - Was rate feedback frame included in simulations? A – no

n. WWiSE - Home Video Gateway to multiple HD TVs; same program to multiple TVs in the house; how? A – aggregate and send to TVs in round robin fashion; multicast mechanism may work but it would introduce complexity; range may play a roll; WWiSE can send same aggregate to multiple stations whereas Sync would use spatial spreading

o. What happens if a 40 MHz channel can’t sustain the channel, how quickly can the TX switch to 20 MHz? A - ?
p. WWISE - does delayed block ACK impact buffering requirements? A – A–PPDU device can aggregate by station and accommodate buffer issues accordingly

q. Sync - which MAC features are mandatory and optional? A – see simulation methodology doc; bi-directional data, RX assisted link adaptation, MRMRA, aggregation are the alternatives
r. Sync - what happens to ABF efficiency if there is an error in the channel estimation; are 100 estimations enough? A – yes
s. Sync - Other channel estimates? A – throughput is better measure than PER

t. WWiSE - what is n-Beacon? A – new beacon with optional STBC

u. WWiSE - So how will that work with a broadcast beacon? A – will clarify tomorrow

v. Sync - what limitations does implicit channel feedback impose? A – calibration is defined in spec; some mismatch 

w. WWiSE - are pure Greenfield preambles really practical? What about neighboring BSS that is not Greenfield; how does one autodetect legacy in mixed mode? A – multiple decodes
21. Chair recessed at 9:33 PM until 8:00 AM tomorrow morning.

Wednesday March 16, 2005 8-10 AM
1. Chair reconvened the meeting at 8:01 AM

2. Chair reviewed agenda for the day

3. 5 Presentations are scheduled
4. Question queue from last night was rebuilt by vice-chair
5. WWiSE; in spec 9.13.1 How does this OFDM Protection (spoofing) work? A – ours is similar to TGn Sync

6. WWiSE; in preamble of 40 MHz mixed mode; what is SS40GF in Fig 12, 14, 16 used for since there is not a comparable field in the 20 MHz mixed mode? A – SS40GF is defined on page 51 and it is to train the AGC to access the tones in the middle between the two 20 MHz bands
7. Presentation by John Ketchum; 11-05-0183r1; Preamble requirements of Beamforming (Continuation and Elaboration of Presentation on Smoothing of Steered MIMO channel estimates 11-05-1635r1)
a. Mathematical Issues related to Channel Estimation which is essential for good BF and Spatial Multiplexing
b. If Eigen vectors are close then smoothing (interpolation) can result in large errors

c. For S/N <20 dB there does not seem to be a problem
d. Concludes – TGn should not mandate smoothing

8. Presentation by John Ketchum; 11-05-0255r0; Response to WWiSE Presentation (slide 40,41 of 11-05-0150r2) on Beam Forming
a. Tx BF actually simplifies receiver design; the RX does not need to be BF aware
b. WWiSE comments are completely without merit

9. Return to Questions:

a. Sync re: A–MSDU; What is throughput and MAC efficiency without this feature? A – can achieve 100 Mbps without A-MSDU.
b. Sync; Since A–MSDU is optional (pg 29 line 24 thru 27, 11-05-0149); how will the network know when to use this feature; what is the mechanism? A – TBD

c. WWiSE; When will your BF details be made available to the body? A – we have offered a frame format to facilitate channel feedback and will be offering more details on our BF techniques shortly
d. Sync; 2 or 4 Pilot tones; what was the rationale for choosing 4 pilots? A – performance but it is true that the interleaver must be optimized.

e. Sync; Is 256 QAM practical? A – very practical in good channels
f. WWiSE; Considering Carrier Phase noise sensitivity; why would you want 2 pilots? A – extra data in other tones justifies the choice

g. WWiSE; slides 38, 39 from 11-05-0150r2, Power Discontinuity, what is the issue the legacy stations would have? A – potential large power discontinuity cannot be handled by some legacy devices.
h. Comment - Wi-Fi does test RF performance in this case

i. WWiSE; for a RX in a WWiSE network how do the stations know whether to use a double SIG field or not? A – do a correlation and, also, there is a bit in the beacon for the extended mode.
j. WWiSE; what support for VoIP; issues and your solutions? A – market requirements; latency issues; short preambles, flexible MAC

k. WWiSE; duplicate beacon – is there a new RTS/CTS required for legacy and .11n capable STAs some of which support STBC? A – no new protection mechanisms; poll stations to make silent in extended range modes; this may be problematic for overlapping BSSs

l. WWiSE; A-PPDU; 4k and 8k MSDUs are inconsistent with .11e MSDU limit? A – take off-line

m. WWiSE; where are the address fields for the sub-frames; would you use Sync fields? A – yes
n. Sync; calibration – when will the spec be more quantitative on channel estimation? A – sounding packets are transmitted within SIFS; action item – see 6.2.3.2 for details 
o. WWiSE; slide 22 of 11-05-0150r2 is the configuration single TX and 40 MHz,  mandatory? A – no, all optional and all at 40 MHz

p. Sync; re interleaver design with 52 tones in Jan but now 56 tones; has interleaver been redesigned? A - it is true the tones have changed and the interleaver has been redesigned and reflected in our latest spec

q. Sync; substantial power drop in switch from omni-directional to BF is possible; for OFDM there is no CRC in header so is there a test that you have run to verify that when the switch occurs the packet will not be rejected by a legacy device? A – legacy should have decoded the SIG field and backed off but it is true we may have to test
10. Chair recessed the meeting at 9:58 until 1:30 PM

Wednesday March 16, 2005 1:30 – 6:00 PM
11. Chair reconvened the meeting at 1:31 PM

12. Two papers remain – Richard Williams and Anuj Batra
13. Two new presentation requests – 1) Switch to Beam Forming Power Step and 2) Issues with an N-Beacon
14. Chair recommended:

a. Old Papers

b. Old Q&A queue

c. New Papers

15. Group, through a straw poll, wanted to hear papers and, time permitting, return to Q&A

16. Presentation 11-05-0214r0; WWiSE LDPC Performance; Dale Hocevar, TI
a. Most of the benefit from the WWiSE LDPC codes can be achieved after 15 iterations

b. Standard Belief Propagation versus Layered Belief Propagation Comparison
17. Presentation 11-05- 0211; Beamforming Should be Smooth; Richard Williams, TI
a. Premises:

i. To allow arbitrary beamforming to be received without prior knowledge the receiver must use a certain class of techniques for stream separation
ii. A general receiver structure doesn’t allow all types of beamforming but can approach optimal performance without channel knowledge
b. A general receiver can outperform a constrained receiver by 5dB
c. A general receiver restricts beamforming techniques to those that produce a smooth transmitted signal

d. Preambles can be shortened with a Smooth BF Techniques

e. The throughput burden of additional 12.8 us of preamble was quantified

f. Conclusion

i. Unrestricted Beamforming is not a good idea

ii. The increased preamble size required by TGn Sync requires huge data payloads to compensate for its inefficiency
iii. The WWiSE approach of minimizing preambles by requiring smooth beamforming techniques is the right technical solution
18. Presentation, Mark Webster, Conexant, 11-05-0265 r0; Switch to Beamform Power Step

a. LOS scenario

b. NLOS scenario

c. Conclusion: This submission has illustrated that more than a 10 dB power jump can occur in switch-to-beamform packets in some cases
i. Unlike 802.11b, OFDM does not have a CRC check on the Signal Field (header)
19. Presentation, 11-05-0270r0; Sanjiv Nanda, Qualcomm; Issues with an N-Beacon

a. Optional STBC beacon – increases range for STBC stations, but cannot be understood by devices not implementing this option

b. Need MAC protection for stations that do not understand STBC packets; this adds overhead
c. Conclusion:
d. MAC level support required for optional feature: SIG-N, STBC

e. This is a particularly critical issue since the only single stream modes that the WWiSE proposal supports are using STBC
20. Return to Q&A from the floor:
a. Sync; Block ACK, 7.3.1.14 of .11e; A-MDSU would require a footnote update? A - ?
b. Sync (Ketchum, Qualcomm and Jeff Gilbert, Atheros) presented 11-05-0269r0; Updated Answers to some WWiSE Questions
i. ABF and LDPC Interaction TBD - is an editorial oversight

ii. Interleaver impact because of using 52 tones and 4 pilots? – Interleaver was redesigned and has performance equal to the WWiSE interleaver
iii. Calibration accuracy (on the part of the RX) of transmit beamforming and BF exchange – no additional accuracy req’t
c. Sync; slide 16 of 11-05-183r1; for channel E delay can exceed window size, have you looked at longer window size? A – no

d. WWiSE; STBC with Multi-cast; consider the following scenario - 4 TVs watching same channel; how is this accomplished? A – higher level multicast protocols
e. Sync; Should all BF functions be mandatory? A – since there are not very many functions it should not be problematic

f. Comment - Duplication of SIG field; need add a description to spec for STBC device working in a non-STBC environment
g. WWiSE; do you have any further results related to BF ? A – not yet

h. WWiSE; N-Beacon and duplicate SIGs; when will merger with MITMOT be complete? A – it is; we cannot be experts at everything

i. Sync; how do you handle overlapping BSS? A – simulation and hardware show good receiver design mitigates the situation.

j. Sync; What about BF calibration? A – true, calibration could fail and so recalibration will be required but that is a simple background task
k. WWiSE and authors of 11-05-0214 r0; good that the LDPC has been changed to be closer to TGn Sync but still in error? A – could still be an error

l. WWiSE re HT diversity 11-05-0016r2; what is PHY config? A – see the spec for TX power and number of TX antennas
m. WWiSE; What is Richard proposing? A – Richard said WWiSE not sure that the combination of short preamble and Beamforming is viable and therefore reluctant to make a proposal in detail on BF at this time
n. Sync; slide 30 of 11-04-0888r11 re EDCA and HCCA; why not just use HCCA since it is consistently better than EDCA? A – sort of agree but EDCA is our baseline and so we need to do both

o. WWiSE; re PHY; how does the RX distinguish the preambles (Greenfield and mixed mode) a for single vs dual antenna cases? A – yes there is some latency but that was taken into consideration in defining the preambles.
p. WWiSE; slide 34 of 11-05-0150r1 says WWiSE supports BF; slide 40 states Sync BF requires calibration; does WWiSE require calibration? A - Implicit feedback would result in the same performance as Sync; explicit feedback has not been defined yet.

q. WWiSE comment - 11-05-0271r1; N-Beacon Clarification has been uploaded.
r. WWiSE; why did they focus on optimizing the LDPC code when it resulted in fractions of a dB ( inches to feet); A – reduced complexity
21. Chair recessed until 4:00 PM at 3:29 PM
22. Chair reconvened the session at 4:03PM
23. Chair noted that the down selection vote would be held in this time slot

24. By means of a coin toss the WWiSE team, Sean Coffey, presented a 5 minute summary first, 11-05-0273r0

a. Keep complexity low

b. Leverage AP to the benefit of the STA (asymmetric antenna configurations)

c. Need STBC AND Beamforming

d. WWiSE MAC much less complex

e. Next steps – much work no matter what

25. TGn Sync team lead by Jon Rosdahl presented a 5 minute summary; 11-05-0266r0
a. Broadest support
b. Well documented/fastest path – WWiSE proposal is incomplete and, like TGe will result in a protracted Letter Ballot process
c. Best Performance

d. Most Extensibility

e. Backward compatibility

26. Chair reviewed next steps:

a. Reviewed the ballot itself
b. Noted - Only one mark per ballot

27. TGn will reconvene at 8:00 AM tomorrow morning with the joint meeting with .19
28. The down selection ballot results will be given at this time

29. The joint meeting will be followed by the confirmation vote

30. NO confirmation votes are expected to provide a reason and remedy by email by march 25

31. Jon Rosdahl moved that TGn proceed with down selection step 16; the motion was seconded by Dave Bagby and passed without objection
32. The down selection vote was completed at 5:53 PM

33. A representative of WWiSE, Jim Zyren, and TGn Sync, Jon Rosdahl witnessed Stuart Kerry destroy the sheets mapping vote numbers to voting members names. Stuart said he mapping was used to make sure votes were not misplaced/lost/destroyed/duplicated.
34. Chair recessed the meeting at 5:58 PM until tomorrow morning at 8:00 AM without objection.

Thursday March 17, 2005 8:00 – 12:00 noon

1. Chair called the meeting to order at 8:00 AM
2. Stuart Kerry, Chair of WG, announced the results of the down selection vote as

a. Returned votes 100% of 331 ballots issued
b. WWiSE 153 (46.2%)

c. TGn Sync 178 (53.8%)

d. Chair turned the podium over to Steve Shellhammer, Chair .19 to lead the group in a discussion of Compatibility entitled “What is a CA Document”; 19-05-06r0.
e. Steve referenced the 802 Policy & Procedures document on main 802 web site

f. Changes to 802 P&P to incorporate Coexistence were:
i. Added a procedure to PAR called “Coexistence of 802 wireless standards specifying devices for unlicensed operation”
ii. Added Procedure #22 in 5C for Coexistence Assurance document

iii. Steve clarified the related paragraphs

1. For example, the CA document is purely internal to 802.11 and does not get published with the final standard

2. No threshold of acceptability, it depends on the application
3. Shall – Currently approved relevant standards

4. Should – other wireless systems, draft standards

5. Purpose – provide letter ballot pool with additional information

6. CA Model components

iv. Goal for producing a CA methodology document 1st draft – July 2005
g. Questions for Steve? none 

3. .11 chair returned to the discussion of the confirmation voting process
4. Noted that if a member issues a NO confirmation vote the member is expected to give the reason in an email and a cure that would result in the member changing the NO vote to a YES vote by March 25
5. Confirmation voting process discussion – verbal roll call vote?

6. Discussion:

a. Chair confirmed - Providing a reason and cure is NOT required as part of a vote
b. Floor asked that the reason/cure is purely “voluntary” be added to the procedure slide, slide 66, to chairs 11-05-095 r5 document.
c. Paper ballot is preferred by members whose first language is not English
d. Step 17 calls for a roll call vote

e. Use 11:59 instead of mid-night on process slide

f. Change to ‘Paper’ roll call vote

g. Verify “return of ballot” only to speed up process

h. “Printed” Name must go on the paper roll call ballot

7. Straw Poll held:

a. Paper Ballot Confirmation Vote process - 108

b. Verbal Ballot Confirmation Vote Process – 32

8. Motion to recess for 5 min by Steve Shellhammer and seconded by Al Petrick to allow the Chair to edit the roll call voting procedure slide #66 passed unanimously
9. Chair reconvened the meeting at 9:08 AM

10. Chair noted that the confirmation vote requires a 75% majority
11. March 25 for submission of reason for no vote and cure IFF the 75% threshold is not achieved

12. David Bagby made a motion to hold a “paper” ballot roll call vote and was seconded by Aon Mujtaba.

13. Discussion:

a. Does this vote include the name issue? A – No only paper vs verbal

14. Motion passed (215,3,4)
15. Chair noted that PRINTED name must be on the ballot and that only the “returned” ballot will be recorded
16. Motion by Jon Rosdahl and seconded by Clint Chapman that we proceed with the roll call vote passed unanimously.

17. Discussion:

a. Jon Rosdahl reviewed the reasons for why the group needs to confirm the baseline and provide the reasons as soon as possible – start working on compromise/proposal enhancements
b. Floor remarked that it would be bad to pass this confirmation now so that merging and compromise between TGn Sync and WWiSE is encouraged

c. Question was called without objection

18. The confirmation vote was held starting at 9:22 AM

19. The confirmation vote was closed at 10:56 AM
20. Chair lead process of electing a technical editor

a. Chair called for additional nominations and none were offered

b. Sean Coffey made his candidacy speech (doc 11-05-0288r0)
i. Noted that the tech editor job is too demanding for a single person and would recommend adoption of an editorial team

ii. Noted Clear ‘chain of evidence’ is important

c. Adrian Stephens made his candidacy speech (doc 11-05-0287r0)

i. Noted that the tech editor job is too demanding for a single person and would recommend adoption of an editorial panel

d. Questions from the floor?

i. How would you structure an editing team in the TGn?

ii. Adrian – about 5 folks – 2 MAC, 2 PHY, 1 process

iii. Sean – need F2F meetings during session; enlist experts in particular areas from time to time

e. What about a joint editorialship?

f. Move to postpone election until the May 2005 session by Dave Bagby and seconded by Jim Zyren

g. Discussion:

i. Wait on this motion until the results of the confirmation vote is known

21. Stuart Kerry announced the results of the confirmation vote as:

i. TGn Sync confirm – 181 (56.4%) [later changed to 182 (56.5%)] see roll call vote results below
ii. TGn Sync Not Confirm – 140 (43.6%)
22. Discussion continued:

i. In favor since such a move would encourage compromise

ii. Not in favor, need an identified leader

iii. Move to call the question by Dave Bagby seconded by Chris Hansen passed without objection

1. Discussion:

a. Clarification - Postpone means that the process would be picked up where we left off here in the interest of expediency (i.e., no further nominations will be considered)

b. The motion passed (115, 60,6) as the motion is procedural

23. Chair returned the discussion to the selection procedure
a. Slide 71 of 11-05-0095r5

24. Plans between now and the May session
a. Review updated TGn Sync proposal 

b. Consider Reasons and cures submitted

c. Hold confirmation vote #2

d. Submit Responses to ‘Reasons and Cures’ by May 6

e. Email questions will be allowed

f. Update proposals
g. Q&A 

h. Confirmation Vote

i. Technical Editor vote

j. If still don’t reach 75% then we reset to step 16

k. CA document discussion
l. Plans for July

25. Discussion:

a. Reasons and Cure discussion 6 hours rather than 4 (discuss reasons, remedies, updated proposal)
b. Q&A – 4 hours about right

c. New technical information

d. Confirmation vote #2
e. Hold Technical Editor election

26. Chair introduced discussion of time-line

a. No discussion or comments

27. Motion by Jon Rosdahl and seconded by Tim Towell to adjourn session until May passed unanimously

28. Chair adjourned the session at 11:47 AM

The results of the first TGn roll call vote were:

	March 2005 First Confirmation Roll Call Vote
	

	Last Name
	First Name
	Middle Initial
	Ballot returned
	TGn Sync
	None of above
	

	
	
	
	
	
	
	

	Zyren
	James
	 
	1
	 
	1
	

	Zuniga
	Juan-Carlos
	 
	1
	1
	 
	

	Zhu
	Jeffrey
	C.
	 
	 
	 
	

	Zhu
	Chunhui
	 
	1
	1
	 
	

	Zhang
	Jinyun
	 
	1
	1
	 
	

	Zeira
	Eldad
	 
	1
	1
	 
	

	Zaks
	Artur
	 
	1
	 
	1
	

	Yurtkuran
	Erol
	K
	 
	 
	 
	

	Yung
	Hon
	M
	1
	 
	1
	

	Yu
	Heejung
	 
	1
	 
	1
	

	Young
	Chris
	 
	1
	 
	1
	

	Yin
	Jijun
	 
	 
	 
	 
	

	Yee
	Jung
	 
	 
	 
	 
	

	Yee
	James
	 
	1
	1
	 
	

	Ye
	Huanchun
	 
	1
	1
	 
	

	Yasuhiro
	Tanaka
	 
	 
	 
	 
	

	Yaqub
	Raziq
	 
	1
	1
	 
	

	Yang
	Lily
	 
	 
	 
	 
	

	Yamaura
	Tomoya
	 
	1
	1
	 
	

	Yamamoto
	Takeshi
	 
	 
	 
	 
	

	Yamada
	Katsuhiko
	 
	 
	 
	 
	

	Yagi
	Akiyoshi
	 
	 
	 
	 
	

	Xia
	Bo
	 
	1
	1
	 
	

	Xhafa
	Ariton
	 
	1
	 
	1
	

	Wu
	Gang
	 
	 
	 
	 
	

	Wright
	Charles
	R
	 
	 
	 
	

	Worstell
	Harry
	R
	1
	 
	1
	

	Woodyatt
	James
	 
	1
	 
	1
	

	Wong
	Timothy
	G
	1
	 
	1
	

	Wong
	Jin Kue
	 
	 
	 
	 
	

	Wojtiuk
	Jeffrey
	J
	 
	 
	 
	

	Winters
	Jack
	H
	1
	1
	 
	

	Wilson
	James
	M
	1
	1
	 
	

	Williams
	Richard
	 
	1
	 
	1
	

	Williams
	Michael Glenn
	 
	 
	 
	 
	

	Wilhoyte
	Michael
	E
	 
	 
	 
	

	Whitesell
	Stephen
	R
	1
	1
	 
	

	Weytjens
	Filip
	 
	1
	1
	 
	

	Wentink
	Menzo
	M
	1
	 
	1
	

	Wendt
	Jim
	 
	 
	 
	 
	

	Wells
	Bryan
	 
	 
	 
	 
	

	Webster
	Mark
	A
	1
	 
	1
	

	Wax
	Mati
	A
	1
	1
	 
	

	Watanabe 
	Fujio
	 
	1
	 
	1
	

	Warren
	Craig
	D
	 
	 
	 
	

	Ware
	Christopher
	G
	1
	 
	1
	

	Ward
	Robert
	 
	 
	 
	 
	

	Wang
	Stanley
	 
	 
	 
	 
	

	Wang
	Huaiyuan
	 
	1
	 
	1
	

	Wandile
	Vivek
	 
	1
	1
	 
	

	Walrant
	Thierry
	 
	 
	 
	 
	

	Walker
	Jesse
	R
	 
	 
	 
	

	Wakeley
	Tim
	 
	1
	 
	1
	

	Vogtli
	Nanci
	 
	1
	 
	1
	

	Vlantis
	George
	A
	1
	 
	1
	

	Visscher
	Bert
	 
	1
	 
	1
	

	Victor
	Dalton
	T
	1
	 
	1
	

	Varsanofiev
	Dmitri
	 
	 
	 
	 
	

	Varas
	Fabian
	 
	1
	1
	 
	

	Vandenameele
	Patrick
	 
	 
	 
	 
	

	van Zelst
	Allert
	 
	1
	 
	1
	

	van Waes
	Nico
	J
	1
	 
	1
	

	Van Poucke
	Bart
	 
	1
	1
	 
	

	Van Nee
	Richard
	D.J.
	1
	 
	1
	

	van Leeuwen
	Richard
	 
	1
	 
	1
	

	Van Erven
	Niels
	 
	 
	 
	 
	

	Valle
	Stefano
	 
	1
	 
	1
	

	Uchida
	Yusuke
	 
	1
	1
	 
	

	Tzannes
	Marcos
	 
	 
	 
	 
	

	Tzamaloukas
	Mike
	E
	 
	 
	 
	

	Turner
	Sandra
	L
	 
	 
	 
	

	Tung
	David
	 
	1
	 
	1
	

	Tsoulogiannis
	Tom
	 
	 
	 
	 
	

	Tsien
	Chih
	C
	1
	1
	 
	

	Tseng
	Rodger
	 
	1
	1
	 
	

	Tsao
	Jean
	 
	 
	 
	 
	

	Trerotola
	Ron
	 
	 
	 
	 
	

	Trainin
	Solomon
	B.
	1
	1
	 
	

	Trachewsky
	Jason
	 
	1
	 
	1
	

	Towell
	Timothy
	 
	1
	1
	 
	

	Tomcik
	James
	D.
	1
	1
	 
	

	Tolpin
	Alexander
	 
	1
	1
	 
	

	Tokubo
	Eric
	T
	1
	 
	1
	

	Ting
	Pangan
	 
	1
	 
	1
	

	Thrasher
	Jerry
	 
	 
	 
	 
	

	Thornton
	Timothy
	J
	 
	 
	 
	

	ten Brink
	Stephan
	 
	1
	 
	1
	

	Temme
	Carl
	 
	 
	 
	 
	

	Taylor
	James
	 
	1
	1
	 
	

	Tao
	Jeffrey
	 
	1
	1
	 
	

	Tang
	Kevin
	 
	1
	1
	 
	

	Tanaka
	Yasuhiro
	 
	1
	1
	 
	

	Tanaka
	Hideki
	 
	1
	1
	 
	

	Tan
	Teik-Kheong
	 
	1
	1
	 
	

	Tan
	Pek-Yew
	 
	1
	1
	 
	

	Tamaki
	Tsuyoshi
	 
	 
	 
	 
	

	Tal
	Nir
	 
	 
	 
	 
	

	Takeda
	Daisuke
	 
	1
	1
	 
	

	Takaoka
	Katsumi
	 
	 
	 
	 
	

	Takai
	Mineo
	 
	 
	 
	 
	

	Takahashi
	Seiichiro
	 
	1
	1
	 
	

	Takagi
	Masahiro
	 
	1
	1
	 
	

	TAGIRI
	HIROKAZU
	 
	1
	1
	 
	

	Surineni
	Shravan
	K
	1
	1
	 
	

	Sun
	Sumei
	 
	1
	1
	 
	

	Sun
	Feng-Wen
	 
	1
	 
	1
	

	Sugawara
	Tsutomu
	 
	1
	1
	 
	

	Strutt
	Guenael
	T
	1
	 
	1
	

	Stolpman
	Victor
	J
	1
	 
	1
	

	Stevenson
	Carl
	R.
	 
	 
	 
	

	Stevens
	William
	M
	 
	 
	 
	

	Stephens
	Adrian
	P
	1
	1
	 
	

	Steck
	William
	K
	 
	 
	 
	

	Staszak
	Martin
	J
	1
	1
	 
	

	Stanley
	Dorothy
	 
	1
	1
	 
	

	Stacey
	Robert
	 
	 
	 
	 
	

	Srinivasan
	Ranga
	 
	1
	1
	 
	

	Spiess
	Gary
	N
	 
	 
	 
	

	Spalla
	Filippo
	 
	1
	 
	1
	

	Soranno
	Robert
	T
	1
	 
	1
	

	Soomro
	Amjad
	 
	 
	 
	 
	

	Sood
	Kapil
	 
	1
	1
	 
	

	So
	Tricci
	 
	1
	1
	 
	

	Smith
	Matt
	 
	1
	1
	 
	

	Skidmore
	Roger
	R
	 
	 
	 
	

	Skafidas
	Efstratios (Stan)
	 
	 
	 
	 
	

	Siti
	Massimiliano
	 
	1
	 
	1
	

	Singh
	Manoneet
	 
	 
	 
	 
	

	Simpson
	Floyd
	 
	1
	 
	1
	

	Siep
	Thomas
	M
	1
	1
	 
	

	Shyy
	D. J.
	 
	1
	 
	1
	

	Shvodian
	William
	M
	1
	 
	1
	

	Shirakata
	Naganori
	 
	 
	 
	 
	

	Shimada
	Shusaku
	 
	 
	 
	 
	

	Sheu
	Ming
	 
	 
	 
	 
	

	Sherman
	Matthew
	J
	 
	 
	 
	

	Sherlock
	Ian
	 
	1
	 
	1
	

	Shen
	Yangmin
	 
	 
	 
	 
	

	Shellhammer
	Stephen
	J
	1
	1
	 
	

	Seth
	Vikram
	 
	 
	 
	 
	

	Sensendorf
	Joe
	 
	 
	 
	 
	

	Seals
	Michael
	 
	 
	 
	 
	

	Schylander
	Erik
	 
	1
	1
	 
	

	Schreder
	Brian
	 
	 
	 
	 
	

	Schnier
	Steven
	D
	 
	 
	 
	

	Schnacke
	Richard
	N
	 
	 
	 
	

	Schiffer
	Jeffrey
	L
	1
	1
	 
	

	Schaffnit
	Tom
	 
	 
	 
	 
	

	scalise
	fabio
	M
	 
	 
	 
	

	Saxena
	Monica
	 
	1
	 
	1
	

	Sawamura
	Mariko
	 
	 
	 
	 
	

	Sastry
	Ambatipudi
	R
	1
	1
	 
	

	Sashihara
	Toshiyuki
	 
	 
	 
	 
	

	Sarrigeorgidis
	Konstantinos
	 
	1
	1
	 
	

	Sarca
	Octavian
	V
	1
	 
	1
	

	Sanwalka
	Anil
	 
	 
	 
	 
	

	Sandhu
	Sumeet
	 
	1
	1
	 
	

	Sampath
	Hemanth
	 
	 
	 
	 
	

	Salhotra
	Atul
	 
	 
	 
	 
	

	Sakurai
	Shoji
	 
	 
	 
	 
	

	Sakoda
	Kazuyuki
	 
	1
	1
	 
	

	Saifullah
	Yousuf
	 
	1
	 
	1
	

	Saed
	Aryan
	 
	 
	 
	 
	

	Sadowsky
	John
	S
	 
	 
	 
	

	Sadot
	Emek
	 
	1
	 
	1
	

	Sadeghi
	Bahareh
	 
	1
	1
	 
	

	Rudolf
	Marian
	X
	1
	1
	 
	

	Rude
	Michael
	 
	 
	 
	 
	

	Rosdahl
	Jon
	W
	1
	1
	 
	

	Rosca
	Justinian
	 
	1
	 
	1
	

	Rommer
	Stefan
	 
	 
	 
	 
	

	Rollet
	Romain
	 
	 
	 
	 
	

	Roebuck
	Randy
	 
	1
	1
	 
	

	Robar
	Terry
	M
	1
	 
	1
	

	Rios
	Carlos
	A
	 
	 
	 
	

	Riess
	Eilon
	 
	1
	1
	 
	

	Riegel
	Maximilian
	 
	 
	 
	 
	

	Ribner
	David
	 
	 
	 
	 
	

	Ribeiro Dias
	Alexandre
	 
	 
	 
	 
	

	Reuss
	Edward
	 
	 
	 
	 
	

	Repice
	Joe
	A
	1
	1
	 
	

	Reible
	Stanley
	A
	1
	1
	 
	

	Reede
	Ivan
	 
	 
	 
	 
	

	Rayment
	Stephen
	G
	 
	 
	 
	

	Rasor
	Gregg
	 
	1
	 
	1
	

	Rappaport
	Ted
	 
	 
	 
	 
	

	Rangwala
	Noman
	 
	 
	 
	 
	

	Ramesh
	Sridhar
	 
	1
	 
	1
	

	Rajkumar
	Ajay
	 
	 
	 
	 
	

	Raissinia
	Ali
	 
	1
	 
	1
	

	Raab
	Jim
	E
	 
	 
	 
	

	Quinn
	Liam
	B.
	 
	 
	 
	

	Qian
	Luke
	 
	1
	1
	 
	

	Qi
	Emily
	H
	1
	1
	 
	

	Purkovic
	Aleksandar
	 
	1
	1
	 
	

	Ptasinski
	Henry
	 
	1
	 
	1
	

	Potter
	Al
	 
	 
	 
	 
	

	Portaro
	James
	D
	1
	1
	 
	

	Pope
	Stephen
	P
	 
	 
	 
	

	Pitarresi
	Joe
	 
	1
	1
	 
	

	Pirzada
	Fahd
	 
	1
	 
	1
	

	Petrick
	Al
	 
	1
	 
	1
	

	Petranovich
	James
	E
	1
	 
	1
	

	Perahia
	Eldad
	 
	1
	1
	 
	

	Peleg
	Yaron
	 
	 
	 
	 
	

	Patel
	Vijay
	 
	1
	 
	1
	

	Parker
	Steve
	 
	1
	1
	 
	

	Park
	Jong Ae
	 
	1
	1
	 
	

	Panish
	Paul
	W
	 
	 
	 
	

	Palm
	Stephen
	 
	 
	 
	 
	

	Paljug
	Michael
	J
	 
	 
	 
	

	Paine
	Richard
	H
	 
	 
	 
	

	Pai
	Pratima
	M
	 
	 
	 
	

	Ozer
	Sebnem
	Z
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Abstract


Cumulative minutes of the High Throughput Task Group meetings held during the IEEE 802.11 Plenary session in Atlanta, GA. from March 14 through 18, 2005. The session was chaired by chair person elect Bruce Kraemer from Conexant.
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