March 2004

doc.: IEEE802.11-03/0233-00



 IEEE P802.11
Wireless LANs

Minutes of High Throughput Task Group Meetings

Date:
March 14-19, 2004

Author:
Garth Hillman

Advanced Micro Devices

5204 East Ben White Blvd, Austin, TX 78741


Mail Stop - PCS4

Phone: (512) 602-7869

Fax: (512) 602-5051

e-Mail: garth.hillman@amd.com

Abstract

Cumulative minutes of the High Throughput Task Group meetings held during the IEEE 802.11/15 Plenary meeting in Orlando from March 14 through 19, 2004.

Executive Summary (see closing report doc. 11-04-0357r0):

1. 17 FRCC submissions presented

2. Functional Requirements were adopted

3. Decision was taken to not make a Simulation Methodology mandatory; Simulation Methodology special committee was disbanded

4. All Comparison Criteria (CC) were addressed and minimized; vote to adopt will occur early at May meeting

5. FRCC special committee will continue to hold bi-weekly conference calls until the May meeting to clear up any CC concerns and address the Usage Models
6. Resolution of Usage Models is the major remaining activity before a Call for Proposals (CfP) can be issued
7. Goals for May meeting are to agree on a timeline, issue the CfP and receive technical presentations

8. Key Document Numbers for quick reference:

a. TGn Schedule 04- 0381 r2

b. TGn Selection Procedure  03-0665 r9

c. Selection Procedure Minutes  03-0740 r2

d. Channel Models  03-0940 r2; adopted
e. Usage Models  03-0802 r14

f. Functional Requirements  03-0813 r12; adopted
g. FRCC Cumulative Minutes 03-0815 r10

h. Comparison Criteria 03-0814 r22; 
i. FRCC Comment Resolution  04-0343 r3
j. Time Line Alternatives 04-0381 r2
1. 20 submissions were received and are listed in doc. 11-03-0891r3

2. Four conference calls will be held before the January meeting

3. Goal of January meeting will be to issue a “call for proposals”

Detailed minutes follow:

Monday March 15; 4:00 –6:00 PM [~ 110 attendees at first meeting]

:

1. Meeting was called to order by Task Group chairperson Bruce Kraemer at 4:09 PM

2. New participants in .11n ~30

3. Voting for the week – Straw Polls are open voting unless indicated differently; otherwise voting members only

4. Chairs’ Meeting Doc 11-04-0271r1

5. Chair read IEEE Patent Policy as per doc. 11-04-0271r1; and call to make patents know

6. Topics NOT to be discussed – license T&Cs; litigation, pricing, territorial restrictions

7. Review of January Session – 0079r3 has the 24 submissions given at that meeting
a. 73 new .11n submissions since close of Vancouver session!!!!

b. Subcommittee commissioned in January

i. PHY Simulation methodology

8. Minutes from Vancouver meeting were approved without comment

9. Objectives for March

a. Selection Procedure

i. UM

ii. FRs

iii. CCs

b. Simulation methodology

c. Presentations

d. CFP/Timeline

10. Chair reviewed rationale for proposed agenda
1. History

2. Simulation ad hoc Monday evening

3. Formal voting Tuesday on FRs and CCs

4. So send FRCC comments to Adrian before 9AM Tuesday

5. 6 FRCC presentations and resolution thru Tuesday evening

6. Vote on FRCCs on Wednesday

7. Review call for proposal letter (CFP) and timeline discussion Thursday morning

8. Presentations Thursday afternoon 

11. Chair cautioned to carefully watch for most recent doc revisions especially on key docs

12. Called for new FRCC related presentations:
a. 218r2 Bruno Jechoux; Sim Methodology [45 min] 

b. 302r1 George Vlantis Comments on CCs [10-15]
c. 307r0 Bjorn Bjerke; Simulation effort required (FRCC) [10]
d. Hujun Yin; 303r0; System Issues of rate adaptation; sim methodology [15]
e. 183r2; Hemanth; Sim methodology; record and playback method [25, add on to Jeff Gilbert]

f. 0304;  John Sadowsky PER prediction for 802.11 MAC simulation; [30]

g. 0316r1; simulation methodology comments on PHY abstraction; John Sadowsky [10]

h. 0300r0; Opinion; Adrian [10]
13. There are three primary sim methodology proposals – Intel, Qualcom, ST Micro

14. Request gap between MAC-PHY simulation presentations and voting

a. Running out of time for presentations on Thursday

15. Special order to commence FRCC at 10:30 on Wednesday was discussed but later rescinded
16. Request simulation methodology voting BEFORE CC discussion since it will have a bearing on the CC discussion
17. Agenda Proposed as amended to add additional slot for simulation methodology
a. Monday 7:30 PM – simulation methodology

b. Insert sim methodology discussion into 10:30 AM Tuesday slot

c. Insert sim methodology voting at 1:30 PM Tuesday

d. 4:00 PM Tuesday – FRCC discussion starts
e. 7:30 PM Tuesday evening – FRCC
f. Agreed to look for additional time, i.e., the Thursday evening slot if it is still open
18. Colin Lanzl – moved to accept agenda as amended; seconded by Adrian Stephens
19. Agenda accepted as amended without objection

20. Chair reviewed list of presentations that had been submitted
a. New paper added – 11-04-0298; Stephen Ten brink; “General Puncturing Scheme for .11n”

21. Colin Lanzl; reviewed Channel Model document 11-03-0940r2 to refresh memory

22. Adrian Stephens; reviewed FRCC and Usage Model progress since Vancouver; document 11-04-0261r0
23. Adrian issued a call for Comments to be submitted as a document before 9:00 AM Tuesday morning
24. Wants the session to be structured around comment resolution not presentations

25. Use template 11-04-0262r0

26. Send comments to clanzl@ieee.org , adrian.p.stephens@intel.com
27. Adrian walked through FR doc # 11-03-0813r9
a. These are MANDATORY and are 
i. 100 Mbps at MAC data SAP

ii. 20 MHz ch

iii. 5 MHz bands

iv. Backwards Compatible .11a

v. Backwards Compatible .11g

vi. .11n AP can reject legacy STA
vii. Must meet PAR and 5C

viii. Support .11e

ix. Spectral Efficiency
28. Adrian walked thru CCs; doc 11-03-814r17

a. These are OPTIONAL
b. MAC related CCs depend in MAC-PHY interface simulation

29. Adrian walked thru Usage Models; doc 11-03-802r13

a. Usage Scenarios

b. Usage Environment

c. Use Cases

d. No comments
30. Jeff Gilbert reviewed Simulation Methodology Special Committee and status in doc. 11-04-0301r1

a. Two primary decisions to be made at this meeting

i. Mandatory or optional
ii. Intel and Qualcom et al have one proposal based on PER simulation, Atheros et al have one based on Black Box and PHY tables while a third proposal is based on Black Box using PHY record and playback
31. Session was recessed until 7:30PM at 6:01PM

Monday Evening 7:30-9:30 PM

32. Simulation Methodology discussion lead by Jeff Gilbert; speakers list in doc 11-04-0320
a. Presentation: John Ketchum: Qualcom; Phy Abstraction based on PER Prediction; doc. 11-04-0269r0

i. Why bother?
1) Provide ‘post detection SNRs’

2) Predict PER

3) Rate Adaptation Details

4) Full Disclosure

ii. Add PHY model in channel model under MAC simulation

iii. PHY Abstraction Assumptions

1) one or more spatially segregated streams of OFDM symbols

2) Each stream at a specific coded rate

3) Channel is stationary over a packet

Questions
5) Does this really model interference from other users? A – not exactly but could be extended; AWGN is good enough

6) Weighted coin toss? A – coin toss says if there is an error or not

7) What form of stream separation? A – linear

8) Comment - Scalability is not an issue

9) AWGN is not a good approx
10) What coding was assumed? A - .11 convolutional codes

11) What about turbo codes? A – actually they would be simpler

12) Assumptions to separate PER from BER? A – assume errors occur in bursts

13) How is proposer to proceed; does the proposer select the curve fitting constants? A – yes with justification
33. Presentation: Bruno Jechoux: Unified Black Box PHY Abstraction Methodology; Atheros, Mitsubishi, ST Micro; doc 11-04-0218r3

a. Two Basic Approaches

i. Simply use tables

ii. Incorporate Phy simulation into MAC simulation

b. Black Box = table
i. One table for each packet length

c. Questions

i. Slide 19; assume waterfilling and 48 frequencies, will tables be small? A – no
ii. Slide 15; how is time variation accounted for in the table? A – abstract rate adaptation

iii. Optionality (say # antennas); how is this reflected in table? A – must spec rate adaptation

iv. Since no formula approx; how are tables generated?  A – use actual phy or phy simulation results for table

34. Presentation: Hemanth Sampath; Marvell; 11-04-0183r3; Record and Playback PHY Abstraction for 802.11n MAC Simulations
a. Merge of Record and Playback with Table Look-up

b. Questions

i. How is Delay Jitter handled? A – don’t have slides here

ii. Slide 3; how to address different feedback delays? A – see slide 14; included in alternate rates

35. Presentation: John Sadowsky; Intel; PER Prediction for 802.11n MAC Simulation ; 11-04-0304r1

a. Strong advantage is ability to handle interference

b. Intel estimated OFDM error Prob within one OFDM symbol; compare with Qualcom approach which is similar

i. Zero diversity (e.g., 2x2) is Worst case performance
c. CV (coefficient variation) is variation from AWGN line in slide #13

d. Ensemble averaging is just averaging the error to zero

e. Common fit works across all channel models

f. Question

i. Symbol error rates map to large PER? A – agree; ensemble average would give a much different answer
ii. Comment - Worst case since no diversity

iii. Comment - CV is per OFDM symbol

iv. How to handle different codes and code rates? A- Fixed QAM order and code rate
36. Session was recessed at 9:31 PM

37. Time for two presentations was requested after recess:

a. Limitation on Range Extension Using Multiple Antennas; Heejung Yu [15]

b. Maximizing MAC Throughputs by Dynamic RTS-CTS Threshold; Woo-Yong Choi and Sok-Kyu Lee; ETRI
Tuesday 10:30 – 12:30; March 16
1. Chair indicated the process to fix last evenings attendance snafu –> send Harry Worstel an email 

2. Simulation methodologies continued under leadership of Jeff Gilbert

3. Presentation: “A Comment on Black-Box Adaptation for MAC-PHY Simulation”; 11-04-0300r0; Adrian Stephens; Intel

a. How does Adaptation work?
b. Adaptation techniques are numerous

c. How can we include it in the Black-box method without building the entire MAC simulation into the Black-Box?

d. Discussion

i. Straw Poll request to cease discussion of MAC-PHY simulation was ruled out of order by chair pending presentation of remaining two presentations

ii. Black Box does not force only PHY simulations but also the link between the PHY and the MAC

iii. Q – periodic rate adaptation; how? A – new tables
iv. Comment – drifting from providing a MAC – PHY interface; let’s decide on proposals then decide on mandatory versus optional

4. Presentation: John Sadowsky; Intel; Comments on PHY Abstraction; doc. 11-04-316r1

a. Comparison of the two proposals
i. Both use channel models

ii. PER method – point of abstraction – viterbi decoder

iii. Black Box (BB) method – point of abstraction - ensemble averaging over channel realization

iv. PER method not new; used in WWAN studies (GSM)

v. Issue is how to capture rate adaptation in BB approach without complexity explosion?

vi. Post detection SNRs inherently capture rate adaptation

vii. PER can capture major impairments although not all as BB approach can do

b. Discussion

i. Comment – record and playback is better than look-up table
ii. Position – none should be mandatory including PER although if one becomes mandatory it should be PER

iii. Complexity – must include post detection SNR? A – yes. Per sub carrier per spatial stream

iv. Compatibility with Turbo codes? A – replace symbol with block code error probability

v. Comment -Issue really is – rate adaptation + some impairments versus impairments and some rate adaptation? 

vi. Q - don’t use idealized PHY? A – agree

vii. Q – don’t provide exact PER but rather an ensemble average? A – yes

viii. Comment – issues have been articulated well

ix. Comment – this is a complex problem and it will consume much time

x. Complexity – 10 sec of real time PER simulation in NS in 10 minutes

xi. Q - is there any way of getting bounds on the two simulation approaches so the audience can make a decision? A – see last night’s presentation slide?
xii. Q – what is relevance of this complex methodology; should it be mandatory? A – no

xiii. Q – is either of the proposals complete now? A - no

xiv. Q – how long would a complete simulation with documentation take? A – probably more than 2 months!

xv. Comment – better to debate now not during proposal discussions
xvi. Q – PER with rate adaptation errors must be included? A – yes

xvii. Q – rate adaptation algorithm does not change the PER statistics at the viterbi decoder; A – yes

xviii. Comment – in .17 similar situation; focus on scenarios and environments not simulations

xix. Response – impossible to include common MAC simulators between system simulations

5. Presentation: System Issues of Rate Adaptation; Hujun Yin; huyun_yin@vivato.net; 11-04-0303r0
a. Link adaptation depends on:

i. Channel condition (SNR)

ii. Activity of other links

iii. Rate adaptation considering PHY only is sub-optimal in random access MAC

iv. Rate adaptation in PHY simulation may provide biased results for random access MAC

v. Limiting PHY PER at low level may be artificial if the nature of MAC contention is not considered

vi. Data rate adaptation has to be considered at system level

b. The black-box approach can not provide accurate PHY-MAC interface abstraction for all possible MAC proposals 

i. Partition rate adaptation

1) Coarse rate adaptation at MAC

a) Deals with the network aspect of rate adaptation

2) Fine rate adaptation at PHY

a) Deals the channel aspect of rate adaptation
c. Link adaptation localization

i. Other links only impacted if the rate of one link varies significantly

ii. Coarse adaptation at MAC sets constraints on the fine rate adaptation at PHY
6. Directed Questions from Jeff Gilbert
a. Comment – prefer to resolve mandatory vs optional first

b. Comment – lets decide on methodology first

c. Voting members only

d. Straw Poll – Are you in favour of making some MAC-PHY interface simulation mandatory?

i. Yes (32)

ii. No (51)

e. Comment – previous straw poll poorly worded so change and repeat

f. Straw Poll – Are you in favour of making some PHY abstraction for MAC simulation mandatory? (Y=25, N=57)

g. Straw Poll - Are you in favour of defining a PHY abstraction for MAC simulation that is optional? (Y=20, N=38)
7. Motion by John Kowalski and seconded by Colin to “Remove from further consider the specification of a standardized PHY abstraction for MAC simulations in the Comparison Criteria”

a. Discussion

i. Procedural? Chair responded yes

8. Motion passed (56,23,15)

9. Directed Questions cont’d
a. Could each of the 4 companies have something by May if a proposal became mandatory?
b. Four Proposals for reference are:
i. 0269 – PHY Abstraction based on PER Prediction – John Ketchum

ii. 0218 – Simulation Methodology – Bruno Jechoux

iii. 0183 – Record ands Playback Method – Hemanth Sampath

iv. 0304 – PER Prediction for 802.11 MAC simulation – John Sadowsky
10. Session recessed by Chair until 1:30 this afternoon
Tuesday, 3-16-04;  1:30-3:30 PM
11. Session reconvened at 1:36PM by Chair
12. Chair turned meeting over Adrian to discuss CCs

13. Presentation List doc is 11-04-0271r1

a. Added another FRCC presentation: 11-04-302r2 by George Vlantis

b. Added another FRCC presentation: 11-04-0214r1, Rate Adaptive Version of CC67 by John Ketchum

c. Added another FRCC presentation: 11-04-0211r0, Multiple Channel Modes in a Simulation Scenario by John Ketchum

14. Body wanted to follow a “comment directed” process

15. Adrian prepared a consolidated FR,CC,SM comment resolution doc. 11-04-0242r4

16. 6 comment forms were submitted to Adrian by 9AM this morning

17. Start with Functional Requirements; FR doc – 11-04-813r10
a. Comment – editorial, remove TBDs
b. Comment – Remove reference to Sim#16 in FR1

c. Comment – add usage model in FR1 no longer relevant

d. Comment – make wording in FR2 consistent with FR1

e. Comment – FR2 does not specify a simulation context; 

f. Adrian said , in his view, mandatory meant mandatory to include in the proposal rather than mandatory to include in the final product
g. Straw Poll - Does mandatory mean that products complying with 802.11n standard must support all features in the functional requirements (Y=49, N=12)

h. Moved by Colin Lanzl and seconded by Jim Zyren that  “For the purposes of this document, all products complying with the 802.11n standard must support all features in the requirements”  be added to Section 2 ‘Functional Requirements’ of the Functional Requirement
i. Motion to amend by Dave Bagby and seconded by Colin Lanzl to change ‘requirement’ to ‘document’ in the statement of the motion was accepted without objection.
j. Motion to amend amendment by completely rewording as “A mandatory functional requirement shall appear as a mandatory feature in a proposal for a proposal to be considered valid” by Mathew Fischer and seconded by Carl Temme passed (41,7,29).

k. Back to main motion – Carl Temme proposed amending the main motion to “A Functional Requirement (unless specifically noted as optional) shall appear as a mandatory feature in a proposal” seconded by Colin Lanzl.
l. Motion by Adrian to table the motion was seconded by Colin Lanzl and is not debatable passed (37,0,31).
m. Returning to Comments

i. Editorial – remove ‘and interoperable’ from FR4 was accepted without objection
ii. Editorial – remove ‘and interoperable’ from FR5 was accepted without objection since backwards compatible is a superset of interoperable

iii. No objection to moving the definition of Backwards Compatible to FR document and removing notes in FR4,5 (?)
18. Motion by Colin Lanzl and seconded by Bruce Edwards to recess until 4 PM passed unanimously
Tuesday March 16, 4:00-6:00 PM
19. Adrian continued discussing CCs (11-04-0814r17)

a. Interoperable is included in the PAR and therefore we should consider reinstating the definition of interoperable; decided not since interoperable is a subset of backward compatible
b. Section 4.4.1 – add a note stating statistics are gathered during steady state conditions
c. Delete contents of ‘Pri’ column for entire CC table

d. Section 5 (Impairments) – [ref 11-04-0239r0] IM6 change to “Effective loss due to all other unspecified PHY errors. Value 2 dB”

e. Straw Poll – do we want a 2 dB lumped impairment regardless of where it is specified (UM or CC) (e.g., represent I/Q imbalance, filter losses, …)? (Y=0, N=23)

f. Therefore proposed IM6 removed 
g. [ref 11-04-0240r0] proposed a new IM6 as “The antenna configuration at both ends of the radio link shall be a uniform linear array of isotropic antennas with a separation of ½ wavelength, with antenna coupling coefficient = 0. All antennas shall have the same vertical polarization.”
h. Discussion

i. Condition or impairment?

ii. Accepted without exception
i. Impairments – where is ACI spec’d; add to CCs after 67.2
j. Presentation – Bjorn Bjerke; Qualcom; Simulation Effort Required to Satisfy the 802.11n Comparison Criteria” 11-04-0307r0

k. Estimated 22 days (24 hours per day) to simulate the PHY simulation without overhead

l. Straw Poll – “Do we add CC 67.3 to show simulated ACI performance?” (Y=4,N=38)
m. Does commenter object to eliminating CC67.3? Yes unless ACI can be recognized some other way

n. Commenter withdrew his comment
o. Comment relative to presentation formats was withdrawn

p. Comment - on ALL CCs? Closed by additional impairment previously introduced

q. CC51 – do we really intend to list ALL the data rates? No, Motion to change text accordingly

r. CC 67.2 – specify packet length at 1000B

s. 11-04-0209r2 on Offset Compensation reflecting conference call discussions

t. Move IM2 to a CC, a standalone simulation
u. This proposal also suggests 1000B packets

v. Discussion
i. Let’s have an impairment free CC to test the algorithm and then add impairments which are implementation specific

ii. Proposed text for CC 67.2
1) Provide the impact on PER of carrier frequency offset and symbol clock offset by comparing to the PER achieved at the lowest average SNR that achieves a 10% PER for 1000 byte frames in channel E with no carrier and symbol clock offset. The symbol clock shall have the same relative frequency offset as the carrier frequency offset. 

Also, provide that same impact on PER using the highest average SNR possible for the proposed system in channel E.   

The carrier offset difference at the receiver relative to the transmitter shall range from -40ppm to +40ppm.  The results shall be presented in such a manner that it is clear whether there are specific values of offset for which the proposed system has better or worse performance relative to no offset.

iii. Proposed Text for new replacement for IM 2
1) Simulations for all comparisons except Offset Compensation shall be run using a fixed carrier frequency offset of –13.7 ppm at the receiver, relative to the transmitter.  The symbol clock shall have the same relative frequency offset as the carrier frequency offset. Simulations shall include timing acquisition on a per-packet basis.
a. Straw Poll – 
Do you favor a range of offsets in CC67.2 (2)

 or 

Two fixed offsets at the extrema (20)
b. Straw Poll – to adopt IM2 as proposed  (11,0)
c. Returning to text of CC67.2, consider the following changes in green
i. Provide the impact on PER of carrier frequency offset and symbol clock offset by comparing to the PER achieved at the lowest average SNR that achieves a 10% PER for 1000 byte frames in channel E (NLOS) with no carrier and symbol clock offset. The symbol clock shall have the same relative frequency offset as the carrier frequency offset. 

Also, provide that same impact on PER using the highest average SNR of 50dB possible for the proposed system in channel E (LOS).   

The carrier offset difference at the receiver relative to the transmitter shall be -40ppm and +40ppm.  The results shall be presented in such a manner that it is clear whether there are specific values of offset for which the proposed system has better or worse performance relative to no offset.

d. Returning to Proposed Text for new IM 2 as:
i. Simulations for all comparisons except Offset Compensation shall be run using a fixed carrier frequency offset of –13.7 ppm at the receiver, relative to the transmitter.  The symbol clock shall have the same relative frequency offset as the carrier frequency offset. Simulations shall include timing acquisition on a per-packet basis.
ii. IM2  - both comments withdrawn given new text
20. Chair recessed until 7:30 PM at 6:00 PM

Tuesday March 16, 7:30-9:30 PM

21. Chair  reconvened meeting at 7:35 PM

a. Continued with discussion of IM2

i. Straw Poll – Do we want to use frequency offset in Hz for carrier offsets or in ppm? Hz (2); ppm(18)
ii. Change -13.7 to -13.675 without objection

iii. Straw Poll – Modify IM2 and IM3 as proposed by Colin Lanzl and Richard Williams (Y=18, N=1)

b. CC11 – add text “None required” to all CCs with a blank entry in the simulation scenario column. Was accepted without objection

c. CC11 – remove interoperability reference
d. Change title of section 4.3 to Backward Compatibility

e. CC11 – include .11g as well as .11a was accepted without objected

f. CC15 – change to “Report the following measurements” and delete formulas was accepted without objection
g. CC18 – enumerate the scenarios which are being considered namely scenario 1,4,6,9 and 11. Note the goodput is measured with QoS flows turned on; accepted without objection
h. CC18 – ‘Count backward TCP ACK flows as non-QoS flows’ was accepted without objection

i. CC18 – remove scenarios  9 and 11 from CC18
i. Straw Poll – Keep 9 and 11 in none (10), one (3) or all (7) of the CCs

j. Remove scenarios 9 and 11 from the entire document

k. CC18,19 – remove one of the metrics columns was accepted without objection

l. CC18 – remove mandatory

i. Straw Poll – “Do we want to report statistics in addition to those reported in CC20” (Y=1,N=25)

m. CC20 – do we need to separate ‘uplink’ and ‘downlink’ flows and DLP flows? ‘No’ based on Straw Poll

i. Straw Poll – “Should CC24 be removed” because base numbers are more valuable than aggregate efficiency measure. (Y=9,N=19) so CC24 will be kept
n. CC24 – how should efficiency be measured?
i. Straw Poll – Should the definition of average rate in CC24 be amended as proposed by Sanjiv (17,0)

ii. Straw vote – Alternative #1 i.e., including PLCP overhead(14) or Alternative  #2 i.e., excluding PLCP overhead (6)

o. CC24 – should only calculate efficiency over data frames and not management frames (RTS/CTS)
22. Session recessed by chair until tomorrow at 1:30 PM

Wednesday March 17; 1:30-3:30 PM

1. Chair reconvened the meeting at 1:35PM

2. Adrian resumed leading comment resolution of FR and CC s

3. His plan for the day 11-04-261r1

a. Changed format of comment resolution doc from word doc 11-04-0242 to excel doc 11-04-343r1

b. Current status of comment resolution in total:
i. CCs – resolved 40, open 53, withdrawn 3

ii. FRs – 7 resolved, 4 open, withdrawn 1

iii. UM – 18 resolved, open 46, withdrawn 0

iv. Summary - resolved 65, open 103, withdrawn 4 
v. Total = 172
c. Finish FRs and then consider CCs

4. Consider Functional Requirements (doc. 11-03-0813r11)

a. FR4 - define interoperable and backward compatible; closed as a result of removing Interoperable from FR doc yesterday

b. FR 5 – as FR4 above

c. FR7 – change “options” to “amendment” in order to show that TGn is indeed built on the baseline that includes .11e

d. This concludes comment resolution of FR 11-03-0813r12

e. Motion by Colin Lanzl and seconded by Bjorn Bjerke to accept doc. FR 11-03-0813r12 as the Functional Requirements document for TGn passes (29,9,23)
f. Discussion

i. What was resolution of motion tabled related to mandatory vs option meaning in FR doc?

ii. Chairs answer – it remains tabled as it was not resolved before FR acceptance vote
iii. What time conditions are in play relative to voting? Chair responded that condition is that the latest revision has been on the server for 4 hours and that all changes are made in session so no additional time is necessary
5. Consideration of Comparison Criteria (doc. 11-04-0812r18)

a. CC11 – too broad;

i. Resolution –  Add “and 802.11g” after 802.11-1999 (rev 2003) and “if any” and after 
ii. Comment – as written it assumes backward compatibility with .11b and .11a
b. Comment – add a separate Mandatory/Optional column?
c. Straw Poll – Should we add a column to the CC document containing the heading mandatory/optional and add the word “mandatory” to each CC in that column? ( Y-27,N-22)
d. Discussion – question poorly phrased

e. Motion to recess for 10 minutes by Adrian Stephens and seconded by Colin Lanzl in order to edit the document to add the Mandatory/Optional column passed (23,16)

f. Meeting recessed at 1:35 PM

g. Reconvened by chair at 1:50 PM

h. Chair noted that

i. Voting will be procedural

ii. Not everyone has been able attend the conference calls

iii. We do need to make progress

iv. The CC doc has NOT been accepted by vote

v. There is still disagreement on the mandatory/optional vote

i. Straw Poll proposal – “Should we add a column to the CC document containing the heading mandatory/optional and add the word “TBD” to each CC in that column? Passed (33,19)
j. Discussion on wording paragraph 1.4

i. Straw Poll – Who would be in favor of deleting the entire section 1.4? passed (34,10)

ii. Section 1.4 was removed

iii. Editor recommended proceeding with comment resolution and then discuss M/O for each CC in order; the body agreed  (40,0)
k. CC15 – OK, closed
l. CC18 and 19 – OK, closed

m. CC19 – eliminate 3,6 and 11; only 1,4,6 remain; 6 offers VoIP scenarios

n. Straw Poll – Should we remove simulation scenario 6 from CC19? (32,15)

o. CC20 – too many scenarios; remove 3,6,11; type of traffic not relevant; scenarios were meant to stress proposals; these scenarios do represent the three markets
p. Straw Poll – Should we remove simulation scenario 6 from CC20? (38,15)

q. CC24 – remove? Already had this debate and voted to retain and change definition of average rate.

r. Returned to discussion of Alternative #1 as definition of average rate.

i. Restrict to “data” MPDUs

ii. No, management frames (RTS, CTS) are should be included
iii. IP ACK frames are considered as data

iv. Amend definition of goodput to reflect
6. Session was recessed by Chair until 4:00 PM at 3:33 PM

Wednesday 3-17; 4:00 – 6:00 PM

7. Continue with discussion of CCs

a. Returning to the definition of MAC efficiency = goodput/simulation time defined by Sanjiv

b. Straw Poll – Should we accept the definition of average physical layer data rate as displayed on screen? (26,0)

c. CC42 – remove “Results should include analysis performed on the transmit waveform independent of any channel model”

i. Discussion

1. add “any” in front of analysis

2. preamble serves too many different functions
3. perform analysis independent of channel model

ii. Straw Poll – remove “Results should include analysis performed on the transmit waveform independent of any channel model”  (Y=28,N=8)

d. CC42 – remove “Summarize the important properties of each part of the proposed preambles”

i. Discussion

1. No one in favor of comment; comment was rejected

e. CC50 – remove
i. Discussion

1. No one spoke against his proposal and it was accepted

f. CC52 – Add “List the spectral mask req’ts for each channelization of the proposal” and remove the first sentence

i. Discussion

1. No one spoke against and the comment was accepted

g. CC59 – run with “frequency offset compensation unit shall be switched off or turn impairments off. Perfect timing acquisition and perfect frequency acquisition and perfect channel estimation shall be considered. No phase noise modeling is required”
i. Straw Poll – “Define impairments to be used for each CC separately in the “simulation scenario” (33,3)
ii. Straw Poll – “Should we define the impairments to be used for all CCs now or later in conjunction with the ‘optional/mandatory’ decision?” (Now-0, Later-32)

h. CC 59 – Simulations should use a set of at least 3 representative antenna configurations including 2x2. Averaging should occur over a minimum of 100 packet errors down to 1% PER

i. Discussion

1. Have at least one common antenna configuration such as 2x2
2. No impairments are to be used

3. Lets leave it open; after all a SISO system may be proposed
4. Exclude “at least 3”

5. MIMO is not a given!!

ii. Straw Polls – Do we need any antenna configuration requirement in CC59? (Y=8,N=38)
iii. Agreed to delete ‘antenna configuration text’ in CC59
iv. Straw Poll – Results reported for CC59 & CC67.x should include the following antenna configurations in common (Some constraint=17, No constraint=28)
v. Note - Antenna spacing is included in one of the impairment

vi. Replace ‘1000B packets’ by ‘PSDUs of length 1000B’ in CCs 59, 67, 67.1 and 67.2.

i. CC67 – remove “in – 10 dB signal bandwidth” and define SNR
i. Discussion

1. Define SNR in an IM or separate Definition

j. Definition of SNR –“ The SNR is defined as the ratio of the signal power in the aggregate of the -10 dB signal bandwidths divided by the noise power in the aggregate of the  -10 dB signal bandwidths”  was accepted
k. CC6 – remove

i. Discussion

1. What do we mean by complexity?

2. Straw Poll – Keep CC6 or delete (keep=29, delete=21)
3. Decided to keep
l. CC67.1 – proposal in 11-04-0214r2

i. Discussion

1. Take it off line

m. CC67,.1,2 – let’s use a single CC with 3 impairments and not have one for adaptive and one for non-adaptive (doc. 11-04-0302r2)

i. Discussion

1. Take it off line

n. Comment Resolution Status (Total=172)
i. CC – closed 60, open 21, withdrawn 4, declined 4, deferred 1, duplicate 1; Total CC = 96
ii. FR - closed 11, open 0, withdrawn 1, declined 0, deferred 0, duplicate 0; Total CC = 12

iii. UM - closed 18, open 46, withdrawn 0, declined 0, deferred 0, duplicate 0; Total CC = 64

8. Session recessed by Chair until tomorrow at 8:00 AM at 6:03 PM

Thursday March 17, 8:00 – 10:00 AM

1. Chair convened session at 8:04 AM and turned control of meeting over to Adrian
2. Adrian presented  status doc. 11-04-0261r1

3. Continue with CC comment discussion

4. 11-04-0343r2 is latest comment doc and is on server

a. CC67 & 67.1 – text proposed to merge the two CCs was presented and will be put on server
i. Proposed text in 11-04-0397r0 is as follows:
This document presents text that merges the intent of CC67 and CC67.1.  Propose to use as a replacement for CC67, and to remove CC67.1.

Show either or both of the following two sets of performance curves:

1.) Show the PER curves for 5 supported data rates representative of your rate set including your maximum and minimum rates.  If the proposal supports fewer than 5 data rates, all supported data rates should be shown.  Plot PER versus SNR averaged over time per receive antennas for PSDUs of length 1000B.  Averaging should occur over a minimum of 100 MPDU errors down to 1% PER.

2.) Show curves for both achieved average physical layer data throughput and PER, as a function of total SNR for 1000B PSDUs.  These results should be generated with a rate selection algorithm active.  Data throughput is defined as the total number of bits successfully received in the data portion of the PPDU, divided by total transmission time, not including overheads such as preamble and backoff.   The throughput shall be averaged over at least 100 independent realizations of the channel.  PER is computed by averaging over a minimum of 100 MPDU errors. 

Total received signal power is summed over all transmit antennas.  Each packet should use an independent channel realization.  There shall not be any a priori knowledge of the channel at the receiver.  This should be simulated for channel models B, D, and F.  The simulations should all include the Doppler affect as specified in the text of the channel model document.  All models should be run without the fluorescent affect but additionally model D should be run with the fluorescent effect on the highest data rate.  The shadowing variance should be 0.  

These simulations are performed using the NLOS version of the specified channel models.
i. Discussion – purpose was to unify CC67 

ii. Straw poll – replace C67 and CC67.1 with the text above in the proposal 11-04-0397r0 (Y=26,N=0)

iii. Does “These results should be generated with a rate selection algorithm active.” mean the rate of adaptation must now be included in the simulation? A – not explicitly
iv. Straw Poll – should we delete the second part of CC67 (related to rate adaptation) (Y=6,N=23)
b. CC67.2 – change 1% to 10% and include NLOS and LOS and 50 dB and -40 ppm and +40 ppm as in 11-04-0209r3 as:
Provide the impact on PER of carrier frequency offset and symbol clock offset by comparing to the PER achieved at the lowest average SNR that achieves a 10% PER for 1000 byte frames in channel E (NLOS) with no carrier and symbol clock offset. The symbol clock shall have the same relative frequency offset as the carrier frequency offset. 

Also, provide that same impact on PER using the highest average SNR of 50dB possible for the proposed system in channel E (LOS).   

The carrier offset difference at the receiver relative to the transmitter shall be -40 ppm and +40 ppm.  The results shall be presented in such a manner that it is clear whether there are specific values of offset for which the proposed system has better or worse performance relative to no offset.
i. Discussion:

1. Straw Poll – Add a note that the simulations would be performed under the same conditions as those in CC59, 67  (Y=18, N=9)
2. Really Two parts – 1) antennas and 2) IM6

3. CC59 does not allow for antenna config to be specified
c. CC67 – Add a simulation using LOS channel model
i. Discussion

1. Keep it simple

2. Need LOS simulation

3. Straw Poll – Use LOS for one of the channel models for CC67? (Y=12, N=30)
d. CC7 – remove this CC

i. Discussion

1. Straw Poll – remove CC7 (Y=16, N=26)

e. CC7 – add 802.11i to the CC

i. Discussion

1. favor of leaving ref. to .11e 

2. Straw Poll – should we refer to any unpublished amendments in CC7? (Y=13,N=33)

3. change wording of CC7 to “implementations of  802.11-1999 (rev. 2003) and published amendments” was accepted
ii. CC80 – clarification of  “802.11 legacy PHY” and what aspects of the ‘PHY’

1. Discussion

a. Add “compared to the 802.11a/g PHY”

b. Going back over old ground

c. Straw Poll – change CC80 as follows “Give a summary description of changes to a legacy 802.11a/g PHY.  Give references to sections in your specification the give the complete details.” (Y=0,N=8)
iii. CC9 – delete or fix by adding “give an indication of receive power consumption relative to current .11a PHYs”
1. Straw Poll – “Add to CC9 an indication of receive power consumption” (Y=13,N=11)

2. Straw Poll – “Make receive power consumption relative or absolute” (relative=16, absolute=13)

3. Straw Poll – “delete CC9?” (Y=36,9)
4. CC9 deleted

5. Impairment Discussions

i. IM1 – Change to “Specify the PA backoff from full saturation calculated as PABackoff =-10 log10(Average TX Power/Psat) used in the simulation” accepted as editorial

ii. IM1 – what is the point of this IM? Clarification is needed

1. insert “output power” between ‘PA’ and ‘backoff’?

2. Add note – “intent of this IM is to allow different proposals to choose their output power operating points”
3. Does -10log10(average TX Power/Psat) apply per antenna?

4. Refer ‘way’ back to 11-00-294 relative to backoff or compression point

6. Chair recessed until 10:30 AM at 10:01 AM

Thursday Mar 18, 10:30 – 12:30

7. Meeting convened by chair at 10:31 AM

8. IM discussions cont’d

a. Return to clarifying IM1
b. Caucus results – defer until look at next comment

c. IM1 comment maximum power in band allowed not clear
i. Discussion

1. Proposal to delete Psat statement and add – 
“To make a fair comparison between all proposals everybody has to use the same total transmit power and EIRP. The total TX power shall be 40 mW. The maximum antenna gain shall not exceed 6 dB in any 1 MHz of bandwidth. (This is according to the FCC regulations in the 5.15-5.25 GHz band.)”
Specify the EIRP. This shall be no more than 22 dBm.

Specify the total TX power, this shall be no more than 17 dBm. 

The maximum antenna gain shall not exceed 6 dB in any 1 MHz of bandwidth. (This is according to the FCC regulations in the 5.15-5.25 GHz band.)

2. Straw Poll – Accept “Specify the EIRP. This shall be no more than 22 dBm. Specify the total TX power, this shall be no more than 17 dBm.” (Y=34, N=6)

3. Psat still needs to be specified
a. Discussion

i. We are trying to specify the nonlinearity of the PA (RAPP model which includes Psat)
ii. Since we have total power why not have proposer state what Psat is used in the proposal

4. Straw Poll – do we need to define in IM1 a particular Psat value (Y=14,N=17)
5. Should disallow the use of arbitrarily large Psat values

6. Straw Poll – re Psat (disclose in IM1or limit here or elsewhere in CC=50, do nothing=0)
7. Straw Poll – should we disclose Psat in IM1 (51,1)
8. Straw Poll – Should we require limitation of Psat here or elsewhere (Y=5,N=27))
9. RAPP model only needs P specified
10. Straw Poll – does RAPP model include both P and Psat? (Y=37,N=1)

11. Straw Poll – should all the RAPP model parameters (P and Psat) in IM1 be disclosed by the proposal and not specified in IM1? (Y=26,N=0)
12. Decision to add “Disclose the P-parameter value used. Disclose the Psat value used per PA”

13. Straw Poll – recommend using the values of P=3 and Psat=25 dBm in IM1 (Y=24 ,N=12)

14. Decision  to add – “Note: values P=3 and Psat = 25 dBm are recommended”
15. Straw Poll  to add – “The same values for P and Psat shall be used for all relevant CCs?”  not completed
16. Decision by body to form an ad hoc at lunch to decide on working for IM1 to be used at the 1:30 meeting to clear up the IMs 
d. IM4 language proposal (11-04-0224r1)

i. Discussion

1. Based on ‘pole – zero’ Phase Noise PSD filter model
2. Debatable points are plateau and base values

3. More aggressive or less aggressive?
4. Straw Poll – should phase noise be modeled at both TX and RX (Y=37,N=0)

5. Decision – a note will be added “this IM is modeled at both the transmitter and receiver”

6. Straw Poll – should the Phase noise plateau be -100dBcarrier/Hz (current CC) or -94dBc/Hz (Colin) (current=28, new=3)
e. IM5 – delete? 

i. Discussion

1. Which CCs should it be applied to

2. Does noise figure make sense

3. Does it make sense given the IM1 discussion?

4. Defer

9. Return to Deferred CCs

a. CC59 – deferred to IM discussion

b. CC67 – deferred

10. Start discussion of  Mandatory/Optional CCs and simulation scenario/IM columns

a. CC2 – no impairments, M
b. CC3 – none, M; *****
c. CC6 – none, straw poll – M=26,O=34

d. CC7 – none, O

11. Chair recessed session until 1:30 PM at 12:30

Thursday, March 18, 1:30 – 3:30 PM
12. Chair called session to order at 1:32 PM
13. Chair outlined plan for the afternoon

a. First hour on CCs

b. Last hour on time line and prep for May meeting
14. IM1 Sub-committee Recommendation

a. Keep P=3

b. Remove a fixed spec on Psat to accommodate multiple antennas

c. Calculate backoff as the output power backoff from full saturation: PA Backoff = -10log10(Average TX Power/Psat)

d. TX limited to 17 dBm

e. Disclose a) EIRP and how it was calculated b) PA backoff c) Psat per PA

f. Note: the intent of this IM is to allow different proposals to choose different output power operating points.

g. Note: the value Psat = 25 dBm is recommended
h. Straw Poll to accept new IM1 (Y=37,N=2)

15. Delete “These impairments are to be used in section 4.5.” at start of Section 5 as no longer applicable 
16. Continuing discussing Mandatory/Optional CCs and simulation scenario/IM columns

a. CC11 – none, Mandatory

b. CC17 – none, M

c. CC18 – 1-6; 1,5,6;1,5? Straw Poll – (1-6=8; 1,5,6=16;1,5=12); Straw Poll – (1,5,6=34; 1,5=14) so 1,5,6; M
d. CC19 – same as CC18; M=28,O=29 so Optional
e. CC20 – same IMs as CC19&18; M=39, O=21 therefore Mandatory

f. CC24 – same IMs as 18,19,20; M=33,14 therefore Mandatory
g. CC27 – 1,5,6 as a good compromise; 1-6 for more realism; none; Straw Poll – (1,5,6=31; 1-6=26; none=3); Mandatory

h. CC28 – same as for 27; mandatory

i. CC46 – none, mandatory

j. CC47 – none, mandatory
k. CC51 – none, mandatory

l. CC42 – none, mandatory

m. CC51.5 – none, M

n. CC52 – 1 need at least 1; 1&4 phase noise and PA; Straw poll – (1=25; 1,4=18); mandatory

o. CC58 – same as CC18;  M

p. CC59 – none since perfect channel assumed was majority; 1,2,4,5 was minority; M
q. CC67 – 1-6; M

r. CC 67.2 – 1-5; Mandatory=30, Optional=19 so Optional

s. CC80 – M

17. IM7 – is not used so let’s remove; removed

18. Control turned back to Chair to discuss Planning

a. Timeline 11-04-0381r2

b. Recall selection criteria 11-03-0665r9
c. Key points from Sellection criteria

i. Can be changed with 75% approval

ii. Proposals classified as Partial or Complete

iii. Presentation – 60 min.

iv. Presentations posted 30 days prior to presentation

d. CFP->Intent to Present->Post Presentation->Presentations

e. Option 1:Presentations in July => CFP Monday after May session; Letter of Intent May 24; post June 11, present in July
f. Option 2: Bias to “time to Review” – 30 days for Intent, 30 days for prep and post, 50 days for review; Sept 20 Presentation
g. Option 3: Bias to “Presentation prep time” – 30 days for Intent, 50 days for prep and post, 30 day for review; Sept 20 Presentation
h. Intent to present event is for planning purposes to allocate time etc.
i. Straw Poll – Begin presentations in July (19); Begin presentations in Sept (54)
j. Chair addressed ‘Request additional times’
i. Could use, on an ad hoc basis, this room at 4:00PM;  very few indicated they would be available

ii. .11e and .11i will be holding an interim in April; should .11n participate;  very few indicated they would be available

iii. FRCC conference calls will continue between March and May 

k. Goals for May session

1. Complete and approve CCs

2. Complete and approve UMs
3. Confirm Time Line

4. Issue Call for Proposals

5. Receive Presentations

19. Returned control to Adrian and discussion of CCs

a. Straw Poll – since all comments have been addressed should we vote on approving the doc now or wait until May to allow time for review

i. Delay until May meeting (64)

ii. Vote now (14)

b. Proposal for using FRCC telecom time (next one scheduled is Tuesday April 6)
i. UM resolutions

ii. Look for FRCC inconsistencies

iii. Propose resolutions
iv. Address editorial inconsistencies

v. Plan for May
c.  Final Comment Resolution Status (Total=172)

i. CC – closed 79, open 0, withdrawn 4, declined 10, duplicate 3; Total CC = 96

ii. FR - closed 11, open 0, withdrawn 1, declined 0, duplicate 0; Total CC = 12

iii. UM - closed 18, open 46, withdrawn 0, declined 0, duplicate 0; Total CC = 64

20. Chair adjourned meeting at 3:29 PM
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