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Abstract

Minutes of the High Throughput Task Group meetings held during the IEEE 802.11/15 Interim meeting in Singapore from September 15 through 19, 2003.

Executive Summary:
1. Approved document 11-03-665r9 as the official 802.11n Selection Procedure
2. Approved document 11-03-355r11 as the official 802.11n Usage Models
3. Elected Garth Hillman (garth.hillman@amd.com) as the IEEE 802.11n Secretary
4. Formed the TGn Channel Model Special Committee
a. Colin Lanzl (clanzl@aware.com) appointed chair pro tem
5. Formed the TGn Functional Requirements and Comparison Criteria (FRCC) Special Committee
a. Adrian Stephens (Adrian.P.Stephens@intel.com) appointed chair pro tem
Detailed minutes follow:

Monday September 15, 10:30-12 noon [~102 attendees]

:

1. Meeting was called to order by Task Group chairperson Matthew Shoemake at 10:50 AM

2. Agenda doc. 11-03-0724-r0

3. Objectives = Adopt

a. Usage Models (UM) Special Committee Output document – Adrian Stephens

b. Channel Models (CM) Special Committee Output document – Venko Erceg is not here; Colin Lanzl will handle Venko’s duties this week

c. Selection Procedure – doc. 03-0665 r3

d. Call for Proposal time permitting

e. Functional Requirements and Comparison Criteria time permitting

f. Hold elections for secretary – 8 AM Wednesday morning

4. Chairperson read IEEE Patent Policy – standard IEEE slide #1 

5. Inappropriate topics were reviewed by Chairperson – standard IEEE slide #2

6. Voting Rules were reviewed by Chairperson

a. Voting restricted to WG members only except for straw polls

7. Chairperson reminded members to format documents correctly and get them on the server BEFORE presenting them

8. Agenda time intervals and objectives reviewed:

a. Selection Procedure (probably one day)

b. UM reports (report [15 min], 4 hours of F2F not in parallel with other TGn activity)

c. CM reports (two docs – report [5] and channel model doc [15] => 30)

d. Submissions (doc. 03-0700 Rahul Malik [15], 03-0662 [30] Adrian Stephens; Frans Hermondsson 03-0690 [30], Jan Boer 03-0714 [20], Dave Skellern (doc.03-0717-00 [40]) => 2 hours 15 minutes total for general submissions

e. Approve CM

f. Approve UM

g. Approve Selection Procedure

h. Motion to approve the agenda – by Colin Lanzl and seconded by Dave Skellern

i. Discussion

i. Motion to Amend - to add an agenda item to discuss election of vice –chair and editor at the November meeting in Albuquerque by Adrian Stephens

1. Discussions - Nominations on Monday in November with elections on Wednesday in November 2003 session; motion to amend seconded by Colin Lanzl

ii. Motion to amend passed (34,0,0)

iii. Motion to approve agenda passed unanimously

9. Nominations for secretary

a. Colin Lanzl nominated Garth Hillman

b. No further nominations

10. Motion by Adrian Stephens to hold elections for Vice-Chair and Editor at the November 2003 session seconded by Ali Sadri.

11. Discussion:

a. TG Will rapidly become more complex especially with requirements, models, simulations and selection drafts therefore an editor and vice-chair will be needed quickly;

12. Vote passed (28,0,8)

13. Selection Procedure Report:

a. History reviewed by Chairperson

i. 03-626 r0 was straw poll document at July meeting

ii. Two conference calls on August 27 and September 3 [minutes of those meetings are in doc. 03-0740r0]

1. Doc. 03-665r3 selection procedure was iterated as a result of these calls

2. Now 21 step procedure

3. We got to about step 7 on the CCs

4. Adrian Stephens modified the flow chart as promised

14. Usage Model Report – (doc 03-0702 r0) by Adrian Stephens

a. Cumulative minutes – 03-0354r10

b. Output Document – 03-0355r8

c. Reviewed residential usage model

d. Methodology for turning into simulation scenario

e. Status update and Future work

f. Noted Simulation scenarios are largely untested; expect some bumps!

g. How do we handle maintenance?

15. Channel Model Report -  (03-0715r0) by Colin Lanzl on behalf of Venko Erceg

a. Doppler model now spec’d

b. Individual Tao angular spread has been updated

c. Doc 03-161r2 = model document

d. Matlab program – publicly available at http://www.info.fundp.ac.be/~lsc/Research/IEEE_80211_HTSG_CMSC/distribution_terms.html
e. Fluorescent lights included in models D and E

f. Possibly one or more model scenarios related with large outdoor stadiums may be added

g. Polarization and antenna orientation deemed not germane to simulations

16. Meeting was recessed until 1:30 PM at 11:53AM

Monday September 15; 1:00 –5:00 PM [~104 attendees] 

1. General Submissions:

a. Presentation - Doc. 11-03/0662 by Adrian Stephens; Selection Criteria and Functional Requirements Document [20 min.] included:

i. Selection Requirements Document Format Proposal:

1. Unambiguous

2. Relevant to PAR and 5C

3. E.g., Throughput and Range

4. Spectral efficiency

5. Backwards Compatibility

ii. Functional Requirements Document Format Proposal

iii. Summary:

1. Needed metrics

2. Fnc Req’ts document outline

3. Possible Selection Criteria Format to present results

b. Presentation – Doc 11-03/0690 by Frans Hermodsson; A More Efficient MAC; ( co-author Lars Falk with TeliaSonersa)

i. Focus of presentation is on Hot Spots

1. Requirements

a. 100 Mbps

b. Different traffic types

c. Many users per AP

d. Short set up and tear down times

e. Reliable and robust

f. Spectrally efficient

g. Low power consumption

h. Interface robustness

i. Backwards Compatibility

2. Implications

a. Efficient MAC

b. Small packet size

c. Reservation based

d. Centralized control

e. Admission control

f. Various classes of QoS

g. Power control

h. DFS

i. Adaptive Phy modes and ARQ

3. Current Status

a. With today’s MAC limit is about 75 Mbps

b. Large PDU => too high ARQ overhead

c. But today 30-40% of SDUs are <100 Bytes!

d. TPC and DFS currently only for .11h and 5 GHz

4. Reservation Based Service (RBS)?

a. RBS better than CSMA even with HC

5. Suggests concatenating into super frames

6. Backwards compatibility possible by:

a. Using PCF

b. RTS/CTS

c. Other

7. Conclusion

a. Centralized RBS worth looking at

8. Discussion

a. ATM like and ATM not successful

b. HL2 not successful

c. Should try and build on .11 strengths

d. Rebut – not suggesting HL2

e. Management of multiple subnets problematic (i.e., overlapping BSSs)

c. Presentation – doc. 11-03/0700; Rahul Malik; Panasonic, HT WLAN a CE Perspective

i. Market to date has been PC/Enterprise centric

ii. CE market not ready but this is changing

1. Home

2. Hot Spots

iii. CE Requirements

1. Hot Spot and CE are diametrically opposite in terms of requirements

2. CE market – no single data rate > 28 Mbps but, many of them

3. Therefore solution should be

a. Adaptable

b. Scalable

iv. Issues to address

1. Highly portable devices (e.g. cell phones)

2. Large # of users (e.g., cell phones)

3. Aggregate network throughput

4. Not just cable pt to pt replacement

v. Discussion

1. Why does a cell phone need large BW; why not just use cell phone and cellular network

2. Rebut – lower cost via VoIP

3. How can we please everyone?

4. Could we see a straw poll to help guide Adrian – Is higher # devices (e.g., 100) using average BW more important than smaller number of devices (e.g., 10) each consuming higher BW

5. Straw Poll Discussion:

a. Add single STA to single STA mode?

b. Why was 28.8 Mbps selected as highest application? Answer HDTV. What about picture in picture; that would be higher than 28.8.

c. What is meant by ‘large number of devices’? Answer - 100 is large, small is 10

d. High throughput on handheld device – VoIP phones

e. We need to address both extremes especially if range is factored in

f. The MACs will be inherently different so optimising for both will be very difficult

6. Results of straw poll – more devices (12); smaller number of HT devices (62)

7. Presentation Discussion cont’d:

a. Range?

b. Answer – home 10 meters and LoS;

vi. Presentation – doc. 11-03/0717-01; Paul Feinberg, WFA; WFA HT Market Req’ts Input to .11n

1. Background

a. Liaison with .11n

b. MRD output doc.

2. Summary of Req’ts

a. Models

b. Timing

c. Performance

d. Coverage

e. Capacity/Interference/Robustness

f. Network Topologies

g. Mixed Mode Operation

h. Power Consumption

i. Backward Compatibility/Coexistence

3. Target Markets

a. Domestic Entertainment and Commercial Information – Infotainment

b. Rate <-> Range continuum; e.g., 80 Mbps at 20 meters and 10 Mbps at 100 meters

c. Identified 7 reference applications

d. Environments – 8 total based on demographics

e. Backhaul – consensus was that this is of lower priority

4. Status

a. 1st draft has been submitted

b. .11n has already provided feedback

c. Straw Poll held in WFA to continue work on this topic passed

5. Next Steps

a. More liaison

b. Generate final draft

c. Consider WFA final input at quarterly meeting in December

vii. Discussion

1. IEEE UM opposite from WFA point of view; how can we align?

2. WFA viewpoint is market focused

3. IEEE viewpoint is simulation focused

d. Presentation doc. 11-03/0714; Jan Boer, Agere; Backwards Compatibility (BC) for a MIMO system

i. Recalled the BC statement in .11n PAR

ii. MIMO systems can operate in a SISO mode but they have to be able to detect the SISO transmission

iii. Coexistence requirements

1. :Lower order system must defer as it can detect the preamble and length info to recognize higher order transmission

2. Preamble Structures which could be made compatible

a. Repeating preambles n times where n=number of transmitters

b. Example of compatibility of 3x3 MIMO system with an .11a system

c. Use bit 4 in signal field to indicate a MIMO transmission is ongoing

3. Rate field and length fields now- per antenna

4. Add extra signal field to indicate the number of antennas

5. Length field – known if number of antennas known

iv. Alternative to repeating preambles could be diagonally loading preamble subcarriers

1. Diagonally load so subcarriers are orthogonal

2. Signal field – similar diagonal loading to indicate number of antennas and rate per antenna

v. Alternative to both of these Protection Mechanisms would be RTS/CTS

1. as in .11g or .11a

vi. Preamble overhead considerations

a. Effect of preamble length is not negligible and should use other techniques such as frame aggregation or bursting

vii. Conclusion: MIMO and OFDM systems can be made backwards compatible and coexist with .11g and .11a systems

viii. Discussion:

1. If use bit 4 should a SISO system ever set r4 to 1? A = NO

2. Range? A = next phase of investigation

3. What is impact of Diagonal load approach on the channel Estimator? A = probably yes but tbd

4. Channel state feedback, is it necessary? A = not use in .11a or g and was not considered here

5. Could PER be used? A = don’t know

6. Protection mechanism is least complex approach; is overhead part of your throughput considerations? A = no, throughput is at the data SAP.

7. Diagonal loading; does it allow a rate adaptation mechanism on top of this? A = same signal field which encodes the rate info

8. Impact of protective mechanisms; how would we deal with an all MIMO BSS? We need to include this consideration in our requirements spec.

9. Slide #4; deferring not on power only? A = cannot defer on power only since you must know length

10. Diagonal loading versus preamble; is it exclusive OR? A = both could be used; diagonally loading will work with up to 3 antenna

2. Selection Procedure Discussion (doc. 11-03/0665r3)

a. Chairperson reviewed current Draft r3

b. General discussion indicated still many issues such as :

i. Allow second confirmation vote with additional technical input and time constraints if submission was compromised due to server malfunction? A = need clarification?

ii. Need time constraint and clarification of members or just proposers can make additional inputs at the start of step 17.

iii. Step 18 should be followed by an opportunity for presentations? A = yes

iv. Logical error in flow chart between step 14 and step 16; new step needs to be added

v. Flow Diagram Step 6 – who determines if proposal is complete? A = per text for step 6

vi. .3a did not independently verify proposal performance in channel models; should we add such a step?

vii. How do we handle MAC simulations when MACs are considered proprietary

3. Started discussing selection procedure paragraph by paragraph:

a. Changes of the Procedure

i. can be done at any time motions are in order

ii. Do we allow retroactive changes? A = yes if the body agrees by a 75% vote

b. Definitions – Complete and Partial

i. ‘Complete’ determined by Self-classification or the body? A = Self-classification with a 75% vote to override required from the body

ii. When can this override vote be held? A = during the process of the step

iii. Change text to specify “Microsoft Word format”

iv. How many proposals may a member make? I.e., what is to stop a proposer from dividing his proposal as well as offering it as a complete proposal? A = don’t know how to prevent that

v. Verification issue – how do we verify as complete; difficult to get around self-classification due to 75% threshold

vi. Should .11n define a “completion” template?

vii. Modify definition of ‘Complete’ to add “All complete proposals must disclose how the PAR requirements, Functional requirements and mandatory requirements of the Comparison Criteria are met in the format required in the respective documents”

viii. Modify definition of Partial to add “All partial proposals shall disclose which Functional Requirements and Comparison Criteria they meet and how they meet them. This disclosure shall be done using the format required in the Functional Requirements and Comparison Criteria documents.”

4. Recessed until 7:00 PM

Monday September 15, 7:00 – 9:30 PM

1. Chairperson called the meeting to order at 7:07 PM

2. Returned to ‘should’ versus ‘shall’ discussion

3. Decision made to change shall to should carried without objection

4. Definitions of Complete and Partial proposals were adopted without objection

5. Step #1 was adopted without objection

6. Step #2:

a. Assumes proposal may adopt ‘some’ of the channel models but not all

b. Yes there is some discretion; at the moment none of the 8 scenarios are marked as optional or mandatory

c. In fact the channel model for stadiums has not been created

d. Stadium channel model would take 6-8 months

e. Remember, we are trying to build channel models to compare proposals rather than build a product

f. Insert the word ‘mandatory’ before ‘usage models’?

g. Who decides which ones are mandatory and optional?

h. Delete ‘corresponding to the usage model’? Straw poll favoured this (no count taken)

i. Our goal is to limit mandatory work

j. Step #2 was adopted without objection after deletion

7. Step #3

a. Straw poll

i. Add A - ‘These Functional Requirements shall be based on the Usage Models and the Channel Models.’

ii. Add B - ‘The Usage Models and Channel Models shall be taken into account in setting the Functional Requirements’

iii. Add neither A nor B

b. Straw poll – A (5), B (13), Neither (23)

c. Straw Poll: Change ‘must be met’ to ‘shall be addressed’ as used in Step #4; 

d. straw poll ‘must’ (19), ‘shall (19) so further discussion

e. Can Functional Requirements be addressed later on? A – yes but very difficult since requires 75%

f. Motion by Rolf Van Vegt to change “must be met” to “shall be addressed” and seconded by John Kowalski

g. Motion failed (12,17, 2)

h. Add – “The Functional Requirements shall contain a template that defines the format the presenters shall use to declare compliance with requirements”

i. Define Channel Models, Usage Models, Functional Requirements, Comparison Criteria

j. Chairperson proposed definition

i. Functional Requirements#1 – A list of essential features, performance and behaviours of the amendment. The Functional Requirements shall contain a template that defines the format the presenters shall use to declare compliance with requirements

ii. Discussion – 

1. Adrian presented a page from his earlier proposal and it included:

a. Minimum

b. Binary

c. Meet PAR and 5C

2. Functional Requirements #2 - A list of mandatory features, performance and behaviours of the amendment. These requirements shall be consistent with the PAR, the 5Criteria and Usage Models. The Functional Requirements shall contain a template that defines the format that presenters shall use to declare compliance with requirements.

3. Comparison Criteria -A - - A list of optional features and metrics related to the usage models. The Comparison Criteria shall contain a template that defines the format that presenters of proposals shall use to compare responses

4. Comparison Criteria B- - A list of metrics and their definitions by which proposals shall be compared. The Comparison Criteria document shall contain a template that defines the format that presenters shall use to compare responses.

5. It was noted that metric could refer to mandatory as well as optional features.

6. Functional Requirement#2 and Comparison Criteria Definition B were adopted without further discussion

iii. Steps #3 and #4 were adopted without further objection

iv. Step #5 ‘Call for Proposal’ Discussion

1. Straw Poll:

a. A – 1 thru 4 in parallel and then 5 (visual majority)

b. B – 1 thru 5 in parallel (little support)

2. How much time after call for proposal? A = at least 2 months

3. Add a statement to indicate that Selection Procedure text takes precedence over the flow chart in the event of a conflict.

v. Step #6 discussion

1.  Add “Prior to the first vote the presenters shall classify their proposals as partial or complete” as the first sentence.

2. Why 75% to change classification? Is it not more of a procedural issue and therefore should require only 50%

3. Straw Poll – 75% (23) or 50% (9)

4. Assume all proposals are partial until the group agrees it is complete was not supported.

5. Step #6 was adopted without further objection

vi. Step #6 ‘Aside’ discussion

1. Adopted without objection

vii. Step #7 discussion

1. Discussion should NOT be limited to voting members

2. Move to delete “Discussion shall be limited to voting members passed unanimously

3. Replace ‘All presentations of proposals’ with ‘All proposal documents and related materials (Presentation Material, Functional Requirements Declaration, Comparison Criteria Declaration and Technical Specification)’ passed unanimously

4. Straw poll to delete ‘presentation material’

8. Motion to recess until 1 PM Tuesday

Tuesday September 16; 1:00-9:30 PM

1. Continue with Selection Procedure, now Reference Doc 03-0665r4

a. Step #7 discussion continued

i. Remove Presentation Material

ii. Actually adds value

iii. Straw Poll – remove presentation material (12) or, leave it in (16)

iv. Could be interpreted to freeze discussion within that 30 day window so add text like “Any mergers resulting from the initial proposals shall be posted at least 10 days prior to presentation”

v. Straw poll A – mergers should be allowed during the 30 day period (29); B – mergers shall not be allowed during the 30 day period prior to the FIRST showing (11)

vi. Therefore add “Any mergers resulting from the initial proposals shall be made available to the voting members at least 10 days prior to the session at which they will be presented. Merged proposals shall also include documents and related material.

b. Step #8 discussion

i. Panel discussion – panel composed of surviving proposers?

ii. Why should questions not be impromptu as opposed to written before hand?

iii. Why not do both – submit questions in writing and impromptu?

iv. Replace “The questions should be submitted to the TGn chair in advance and in writing.” with “Questions to the Panel shall be taken from the floor” received majority support (visual)

c. Step #9 discussion

i. Reconcile this text with the new Step #7

ii. When does this step occur?

iii. We need to provide a time bound for this step (prevent phillabuster)

iv. 3 types of time – time to create merger. time to make merger available, time to present; all need to be bounded

v. This is prior to any vote

vi. Generally ‘special orders’ are associated with proposals which automatically bound times

vii. Partial proposals will only survive if they merge

viii. Replace “In the event that such a merger occurs, additional time will be provided such that the merger proposal(s) may be presented to the TGn voting members” with “The Task Group shall set the time for the presentation of merged proposals as a special order in the agenda”

ix. Replace “with complete proposals” in the first sentence with “that result in complete proposals”

x. Straw Poll – A – A time constraint such as 60 days should be added between Step #9 and the down selection (9) B – No time constraint should be added (7)

xi. OK, so what should time constraint be?

xii. Avoid long gaps

xiii. Add “In the event of a merger there shall be at least 60 days allocated before the down selection begins”

xiv. Merged technologies require time for simulations; should we define a merging cycle?

xv. A continuum of possibilities

1. Allow proposers to ask the body for time?

2. Allow group to decide?

xvi. Straw Poll: A – In the event of a merger, there shall be at least 60 days allocated before down selection begins (2) or B – Partial proposals will be given the opportunity to solicit mergers that result in complete proposals. In the event of a merger, presenters of mergers shall be allowed to request additional time ‘to generate the merged proposal and present to the Task Group’. The Task Group will approve and/or determine the amount of time allowed prior to presentation of the merged proposals, and the time for presentation shall be fixed in the agenda. The Task Group shall set the time for the presentation of merged proposals as a special order in the agenda (visual majority)

xvii. The proposers need time to simulate and the body needs time to digest the merged proposal

xviii. Are we not encouraging merging candidates to delay merging?

xix. Doesn’t this encourage partial proposals until the last minute? I.e., playing games

xx. We simply can’t define a ‘gaming’ proof procedure

xxi. Step #9 was accepted without further discussion

d. Step #10 discussion

i. No discussion believe it or not!

e. Step #11 discussion

i. Not reflected in the flow diagram

ii. Add “During step 9 and during …” to the start of the step.

iii. Change ‘75% majority’ to ‘2/3 of the voting members present’

iv. How do we resolve the ‘completeness’ of a merged proposal at this late stage?

v. Answer – self-certification as before with override from the TGn if 75% vote

vi. No further objection

f. Step #12 discussion

i. Shall ‘chairs discretion’ be retained?

ii. Change ‘At the chairs discretion’ to ‘An elimination vote shall then be taken’

iii. Change last sentence to read “The Task Group shall eliminate from consideration all proposals that do not obtain at least 25% support from the ballots cast”

iv. No further objection to Step #12

g. Step #13 discussion

i. No comments

h. Step #14 discussion

i. Do we need this step?

ii. Delete Step #14

i. New Step #14 (former Step #15)

i. No discussion

j. New Step #15 

i. “In the event that there is only one proposal remaining Step 16 shall be skipped and the procedure shall be advanced to Step 17”

k. Step #16 discussion

i. Remove parentheses

ii. No further discussion

l. Step #17

i. Do we need to submit the NO votes verbally and in writing?

ii. Insert ‘state in writing’ after “who voted NO  shall” => “who voted “no” shall be requested to provide to the chair their reason(s) for voting no and what would be required to change their vote ….”

iii.  Straw poll 0 A – remove “to affirmative” (2) or keep “to affirmative” (7)

iv. Change – ‘working group’ to “be submitted to the 802.11n editor”

v. No further objection to Step #17

m. Step #18

i. Insert “or a proposal withdraws” after “decide to merge at this point”

ii. Straw Poll – remove last sentence Yes (4) No (22)

iii. What about low hurdle proposal, would we bring it back?

iv. What happens if only 2 proposals exist at Step #16

v. Add “unless there were not three proposals that initially entered step #16” to the last sentence

vi. Why 75%; do the operating rules require 75%

vii. Need at least 75% in a TG if you hope to get 75% at the WG

viii. Add “remaining or all proposals that initially entered step 16, if there were less than three.” after three proposals 

ix. No further objection to Step #18

n. Step #19

i. Accepted without change

o. Step #20

i.  Ref Aside – Change “a resolution identified with 75% support” to “resolved”

ii. No further discussion

p. Step #21

i. Should we allow ourselves the opportunity to improve the draft before forwarding to the working group?

ii. Answer = no (visual)

iii. No further objection to Step#21

2. Channel Model – (doc. 03-161r2) presented by Colin Lanzl for Venko Erceg

a. Colin reviewed the proposed Channel Model document; some points emphasized

i. First and foremost the channel models are meant for comparisons of proposals and not for optimal design of products

ii. Extended .11a Medbo model to MIMO systems

iii. 6 channel models

iv. Model E is warehouse model not to open stadium model

v. Section 4.4 references an Appendix where a fixed set of distributions are calculated to generate means for AOA and AOD for each channel model since they will be used in many usage models and will not have to be recalculated each time

vi. Elevation AS (angular spread) significantly smaller than Power AS

vii. Each Tap AS assumed to be the same as the cluster AS

viii. Doppler model for interferers 6Hz at 5 GHz and 3 Hz at 2.4 GHz

b. Discussion

i. Does it apply equally to all taps or just the taps of a single cluster

ii. Answer – to all taps individually

iii. 60 MPH => 100 Hz at 2.4 GHz

iv. Background noise is assumed to be Gaussian; is this true given microwave ovens (only at 2.4) and the like?

v. Intent is to adopt this model with Gaussian noise because it is adequate to compare proposals

vi. Model A is not meant to be a real channel and that should be explicitly stated.

vii. Model B – small room and large k factor; how can this be?

Break for Dinner

Reconvened at 7:06 PM

viii. Note that for the channel models:

1. 200 Hz at tap 9 on Model F

2. Added fluorescent lights

ix. Any dependency on antenna separation? No, if within a half of wavelength separation

x. Matlab program is available at http://www.info.fundp.ac.be/~lsc/Research/IEEE_80211_HTSG_CMSC/distribution_terms.html
xi. Interferers are considered as external to the model e.g., microwave ovens

xii. Again, the model is really a set of tools to use to compare proposals

xiii. What parameters have not been included?

1. Answer – unique antenna configurations; polarization, 

xiv. Channel model team feels the User Model team should select the appropriate parameters for comparison

xv. Should a set of realizations be created by the channel model team?

xvi. Models express more multi-path than is actually encountered in real environments and therefore the gain by MIMO systems is overestimated? 

1. Response was that the parameter is in fact realistic

xvii. Doppler spectrum is overly conservative; in a real environments there is much more rapid changes due to people and pets moving for instance; Coherence time of the channel is smaller than 10 ms

1. Response was that the parameter is in fact realistic

xviii. Should Model F contain a LOS?

1. Answer – not meant to be a model to design a product to

xix. Need models that actually do reflect reality; the problem with .11a was that the model did not 

xx. Rahul Malik - Has commented on Table II but his comments were not recognized; much larger K factors suggested for models B and C

1. Response that a K factor of much greater than 10 has not been seen in the data

2. Look at Intel’s rather detailed measurements for enterprise and townhouse environments

xxi. Use case for large stadiums that would ordinarily be LOS; could not find data in literature; we would have to take that data and that could take 6-8 months!

xxii. IEEE does not hold ownership of the Matlab model; Dr. Schumacher and the Un of Namur in Belgium owns the copy right of the code

3. The Chairperson noted that both the Study Group Usage Model (UM) and Channel Model (CM) Special Committees have expired as of this September meeting since the TGn has been officially formed.

4. Time for Channel Model team to meet in ad hoc session to receive comments on doc 03-161r2 was set for tomorrow at 2:00 PM during the TGn time slot .

5. Adrian Stephens asked that TGn recess at 8:00PM and restart as an ad hoc at 8:10 PM for the UM team to meet; the TGn members agreed and the meeting was recessed at 8:00 PM. The UM team ad hoc meeting will end at 9:30 PM.

6. The UM committee appointed a secretary and separate notes were taken and published as doc.03-354r10

Wednesday September 17, 2003-09-16; 8:00 – 10:00 AM

1. Secretary nominations were closed with only one nomination, Garth Hillman. Garth was elected secretary without objection.

2. Remainder of this morning will be devoted to discussion of the Usage Models

3. 1:00 PM – 3:00 PM will be devoted to adopting the Channel Model doc. 11-03/161r2, and adopting Selection Procedure

4. We will return to the Usage Model discussion for the remainder of the day, 3:30 – 5:30 PM

5. Goal for today – adoption of Usage Model, Channel Model and Selection Procedure documents.

6. The remaining 2 hour meeting time on Thursday will be spent on:

a. Formulating a method to maintain the Channel Model and Usage Models going forward

b. Formulate a method to develop Functional and Comparison Criteria; Actually developing the Functional Criteria and Comparison Criteria will be the primary activities at the plenary meeting in Albuquerque in November since our selection procedure agreed to yesterday says that we must complete Step #4 before we can issue a call for proposals, Step #5

7. Meeting was recessed at 8:13 AM in order to go into ad hoc meeting to complete Usage Model doc. 11-03/355r9.

8. The UM committee appointed a secretary and separate notes were taken and published as doc.03-354r11

9. TGn will reconvene at 1:00 PM today.

Wednesday September 17, 2003; 1:00 – 5:30 PM

1. Chairperson called the meeting to order at 1:06 PM

2. Will start with Channel models

3. Colin Lanzl asked for Channel Model concerns 

a. K factor in Model B (residential) too large

b. Need for K factor in models D&E (small and large enterprise) questioned

c. Others

i. Outdoor case; yes but let’s defer until after concerns on the channel model are captured

ii. How will Interference model be handled? Answer - not planned by channel model committee

iii. Channel model A assumes no delay spread and no K factor; it should explicitly be stated that this model is a limiting case to generate maximum rate and range and that it is not meant to be representative of a particular usage case environment.

4. How to proceed given the serious issue related to K factors

a. Form Sub committees?

i. Channel Model and Simulation subcommittee?

ii. Functional and Comparison Criteria Sub-committee?

b. Appoint chair pro tem now because many of the channel model experts are not at this meeting and appoint chair at Albuquerque when attendance is expected to be better

c. Discussion:

i. Why not try and approve the document

ii. Keep simulation and channel models as separate

iii. Straw poll on approving Channel Model document now?

1. Introduce Channel model motion now (6) or wait for Albuquerque (26)

iv. Straw Poll – hold interim conference calls on Channel models passed (26,0)

v. Straw Poll – form Channel Model sub committee (14,3)

1. Combine with simulation committee?

2. Doc almost there so hold conference calls just for Channel Models issues

3. Keep Simulation and Channel Models separate

4. Channel model committee discussed the simulation issue and felt it should be handled separately

5. Simulation ‘Methodology’ instead of Simulation only subcommittee

6. Let simulation methodology come out of comparison criteria?

7. Phase I for simulation committee – methodology to create comparison criteria; Phase II for simulation committee- after down selection to allow maintenance of simulation

8. Want a simulation that always reflects the draft

9. Do we have the resources to develop a generic simulation; that is a major work commitment

10. Simulation before proposals is key to be able to evaluate proposals

11. Why not just challenge the simulations used by the proposer

12. A generic simulation is extremely difficult

13. Most simulations will be proposal specific

14. Simulation must be for the complete system; this is a large task which could be reduced by using a common baseline simulation

15. Surviving proposer should put their simulation into the public domain

16. Doing a generic simulation will introduce significant TGn delay

d. Motion to form a Functional Requirements and Comparison Criteria (FRCC) special committee that is chartered ton draft the 802.11n FRCC documents per the 802.11n Selection Procedure by Colin Lanzl and seconded by Bjorn Bjerke

i. Discussion

1. Procedure?

a. Documents would be created for approval by TGn – Functional would typically be technical and Comparison Criteria would typically be a procedure

b. Can TG make modifications? Answer – yes

c. Who votes – voting members of TGn as a whole

d. Functional Requirements must be as defined in the Selection Procedure

e. What/Who specifies how the Functional Requirements will be used? Answer – the TGn

f. If we don’t have a separate simulation subcommittee then will the FRCC be responsible for simulations? Answer – TBD by TGn

2. Motion passes (34,0,3)

e. Motion to form a Channel Model special committee that is chartered to complete and maintain the Channel models for 802.11n by Srini Kandala and seconded by Adrian Stephens passed (26,1,3)
f. Any objection to the Chairperson appointing pro tem chairs for each committee now and have a formal election at the November – none heard
g. Colin and Adrian were appointed and accepted the pro tem chair positions without objection from the floor
h. Motion to enable the TGn Channel Model Special Committee and the TGn Functional Requirements and Comparison Criteria Special Committee to hold conference calls after the September 2003 sessions and until their work is completed by Colin Lanzl and seconded by Srini Kandala was adopted by unanimous consent

i. Due to the 30 day rule the first CC cannot be held until 30 days after the announcement in the WG
5. Chairperson reviewed Selection Procedure document 11-03-0665r8

a. Step #16  Insert “and/or make technical changes to their proposals. If a merger occurs or if technical changes are made to a proposal, all presenters shall” before “have the opportunity” in the middle of the clause

b. Annex A modifications to make annex reflect text of the Selection Procedure

i. Comments

1. Step 11 - Changed the initial Sentence “during Steps #9, 16 and 18” from “after Step #9and during the down selection voting selection”

c. Changes reflected in 11-03-0665r9draft 9

6. Motion to adopt doc 11-03-665r9 as the official Selection Procedure document made by Colin Lanzl and seconded by John Kowalski passed (35,0,1)
7. TGn was recessed at 2:48 PM until 3:30 pm

8. TGn session was called to order at 3:35 PM

9. TGn was recessed until 8:00 AM tomorrow immediately and reconvened as an ad hoc meeting to focus on Usage Models doc. 11-03-355 r9 as lead by Adrian Stephens.

10. The ad hoc meeting appointed a secretary see doc 03-354r12

Thursday September 18, 8:00 – 10:00  AM

1. Meeting was reconvened at 8:19 AM

2. Chairperson gave control of the meeting to Adrian Stephens and his Usage Model Committee. The TGn secretary became secretary for the Usage Model meeting and the minutes of that meeting follow:

3. Changes to UM document was reviewed:

a. Added mean and standard deviation scores to the model Table

b. The lowest scores received were for Public park and Multi-point

c. The highest scores were for Residential at 2.8 and Enterprise at 2.7

4. Straw Poll – How many favour limiting the ‘mandatory’ usage models to the top 5 namely:

i. Legacy

ii. Co Channel

iii. Residential

iv. Enterprise

v. Hot Spot

b. And leaving the remaining cases as optional

c. Result (34,0)

5. Adrian then added a new ‘Status’ column to the Table indicating ‘mandatory’ and ‘optional’

6. So the optional models include:

a. Residential IBSS

b. Conference room

c. Public Park

d. Multi-point

7. Adrian recommended that when we vote to accept the document we do so with the simulation scenarios temporarily removed because they are not consistence with the models that have been modified.

8. Straw Poll – Should we focus on the 5 mandatory models rather than all of the models? Agreed unanimously

a. Discussion

i. We don’t have a mandatory usage case for outdoors

ii. We don’t have adequate ‘outdoor’ channel models

b. Straw Poll – should we add an outdoor case to the Hot Spot usage model? Failed (6,14)

9. Discuss Enterprise mandatory model

a. Discussion

i. How realistic is it?

ii. Not enough VoIP stations

iii. Are the number of VoIP stations [6] in this scenario adequate?

iv. Straw Poll – too low (11); about  right (12)

v. Notice that aggregate offered load is > 100 Mbps; does this mean QoS is implied?

vi. Yes, it is assumed that .11e will be in the legacy standard

vii. So, we should assume QoS in our simulations?

viii. Yes

ix. Co-channel interference is clearly needed but could we simplify the simulation by assuming the co-channel interferers are collocated

x. Is this too complex an issue to discuss here?

xi. It is relatively easy to replicate a BSS (i.e., collocate)

xii. What about simulation time?

xiii. Worst case, the simulations scale as n2
xiv. Each BSS in this scenario has 27 STAs
xv. At Intel, using Op Net, they have simulated over 100 STA BSSs in a reasonable time so this should be OK
b. Straw Poll – should we deal with the simplification issue now (5), should a special committee address this issue (17), let’s just leave things as they are (0)
c. Decision was to instruct the UM maintenance committee to consider simplification of the co-channel interference simulation
d. Discussion cont’d
i. What happened to the printing application
ii. Answer – it was merged with the local file transfer application
e. Adjacent channel interference effects; should it be treated similarly to co-channel environment?

f. Yes just as complex as co-channel

g. Could usage model maintenance committee consider adjacent channel interference as well?

10. Unanimously agreed to instruct the maintenance committee to simplify the co-channel interference simulation and the adjacent channel interference simulation

11. Have we finished with Enterprise ? Yes(18,0)

12. Turned to Mixed-Mode legacy

a. Discussion

i. Which legacy systems:

1. b

2. g

ii. Need both

iii. What results will this give us? 

iv. Is this a deliberate low bar? 

v. Answer - yes since we are trying to demonstrate coexistence but not how well the systems coexistence 

b. Straw poll – should load in this usage case be significantly increased?  Failed (3,15)

c. Are we done with this usage case? Yes (25,0)

13. Turned to Co-channel Model

a. Discussion

i. Are APs considered as completely overlapping? Answer - No

ii. Adrian indicated that this is another case of inconsistency and therefore recommended simulation scenarios should be made informative in this revision of the document since they are not consistent with the modified usage models. After consistency has been restored the simulation scenarios will be restored to normative status. There was no objection

iii. Done discussing this usage case? (22,0)

14. This concludes discussion of mandatory Use Cases

15. Returning to optional use cases; consider the Conference Room

a. Reasonable to have VoIP component?

b. Replace VoIP with best effort (BE)?

c. Straw Poll – replace VoIP traffic with BE traffic at the same volume as VoIP traffic failed (5,10)

d. Proposed to change to VoIP application in table to Conference Room VoIP

e. Done with this use case (11,0)

16. Public Park/Outdoor

a. Discussion

i. Add note that, “at this time, there is no outdoor channel model”

ii. Channel model committee needs guidance – does UM special committee want channel model committee to develop an outdoor channel model?

iii. Straw poll – 1) delete any mention of outdoor channel model (3), 2) Invent an outdoor channel model(3) 3) Develop and validate an Outdoor Channel Model (9)

iv. Why only 12 or 13 voting when prior votes were at the 25 level?

v. Answer - Want to Spend time on mandatory modes not optional items

vi. Validation of model will not be quick since there is little to no data in the literature and therefore the data will have to be gathered; generation of the outdoor channel model itself can be quick

vii. Too long of a delay in the process for an optional mode!

b. Adrian asked the Chairperson to hold a vote on this important issue at the TGn level

c. Are we finished with this optional use case/ Yes (25,1)

17. Point to Multi-point Backhaul Optional case

a. Discussion

i. None

b. Are we done? Yes (12,0)

18. This completes consideration of all of the Usage Models

19. Consider Coexistence paragraph (in Models 9 and 11)

a. Discussion

i. .11h like mechanisms will be mandated anyway

ii. What will adding that complexity accomplish?

b. Adrian added a statement that .19 may require we consider at least interference from the primary users in the 5 GHz band

c. How will we simulate this?

d. Answer – we will need guidance from 802.19

20. Simulation Scenarios

a. Discussion

i. TX Power

ii. RX Noise Figure

iii. Simulation duration

iv. Effective loss due to lumped TX/RX errors

b. Scenario #1 – reviewed

i. Location

1. Why are stations along the wall? 

2. It was just the characteristics of the real life test case considered

3. Walls will not be considered in the simulation since they are already in the channel models

ii. Rate

iii. Delay

iv. MSDU size

v. Channel model

vi. Data Type

vii. Source

viii. Destination

c. No further discussion

21. This completes the discussion of the document

22. Return control of meeting back to TGn

23. Motion – “to adopt doc. 11-03-355r11 as the IEEE 802.11n Usage Models and direct the IEEE 802.11n Functional Requirements and Comparison Criteria Special Committee to perform maintenance as needed” was made buy Adrian Stephens and seconded by John Kowalski passed (35,0,1)

24. New Business – None

25. Unfinished Business – None

26. Session adjourned at 9:49 AM until the Plenary meeting in November

27. Secretaries note – the FRCC document 03-355r11 was given a new documentation number after the meeting, which is consistent with the new server and numbering system – doc. 11-03-0802-000n.
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