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Executive Summary (also see Chairs’ meeting doc 11-05-0557r1 and closing report doc. 11-05-0760r0):
1. Proposal Updates were received from MITMOT (11-05-0735r0), TGn Sync (11-03-0888r13) and WWiSE (11-05-0737r1).

2. Formal announcement to merge by MITMOT-TGn Sync-WWiSE (MTW) was made.

3. MTW opening report (11-05-0688r0) gave their time line goal as:

a. July – Formal announcement of Joint Proposal (JP) team and activities

b. Sept. – Draft JP

c. Nov. – JP for Confirmation Vote

4. MTW closing report (11-05-0786r0) updated progress and process.
5. Coexistence Assurance ad hoc committee gave a verbal update and will not be having CCs between July and Sept. meetings.
6. Single Spatial Stream Devices (S3D) ad hoc committee completed its work (see 11-05-0599r5) and will not be having CCs between July and Sept. meetings.

7. One of the alternatives to modify the FRs proposed by S3D was adopted namely -  FR10 and FR11 were created to reflect the requirements of S3Ds and facilitate interoperability testing by WFA. 

8. The Functional Requirements (doc. 11-03-0813r13) were updated.
9. Two technical presentations were received:
a. “802.11n Radio Test Bed” from UCLA (doc. 11-05-701r2)

b. “Novel Soft MIMO-OFDM (802.11n) Receivers” from Un. of Utah (doc. 11-05-790r1)

10.  Agenda for September will include a progress report from MTW (to be put on .11n reflector Sept.12) and time for Q&A. Also, in Sept. a motion will be made to form a liaison with WFA to facilitate interoperability testing of .11n devices.
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 and therefore are not subjective. An effort was made to note obscure acronyms.

******************************************************************************
Detailed cumulative minutes follow:

Monday; July 18, 2005; 4:00 AM – 6:00 PM [~ 170 attendees];

1. Meeting was called to order by Task Group chairperson at 4:03 PM
2. Chairs’ Meeting Doc 11-05-0557r0
3. Chair read IEEE-SA Standards Board Bylaws on Patent Policy and additional Pat Com Guidance
4. Chair reviewed topics NOT to be discussed during the meeting – licensing, pricing, litigation, market share
5. Attendance reminder – for this meeting attendance will be manual and on an honour system
6. Chair reviewed May-July progress up to the start of this meeting in order to provide the background to set the agenda for this meeting:
6.1. from May meeting in Cairns and interim period; slides 9, 10, 12, 13

6.2. selection procedure reviewed as a result of failure of confirmation vote #2
6.3. Technical editor election postponed until single proposal passes 75% hurdle

6.4. Initial version of July agenda would be a repeat of January agenda

6.5. Single Spatial Stream ad hoc conference calls held
6.6. Coexistence Assurance CCs held 
7. Motion by Jon Rosdahl to approve May minutes, 11-05-0416r2, was seconded by Aon Mujtaba approved unanimously
8. Chair discussed agenda for this meeting (granted 18 hours total):
8.1. Reviewed selection criteria and suggested we focus on step 11 re: mergers
8.2. Suggested agenda as follows:
8.2.1. Monday 4-6 PM establish agenda
8.2.2. Tuesday recess for two morning sessions
8.2.3. Tuesday 1:30-3:30 PM – UCLA presentations and Proposal Updates
8.2.4. Tuesday 4:00-6:00 PM – Proposal Updates and Single Stream Update
9. Chair invited spokespersons for each of the proposal teams to give their updates
10. Representatives spoke on behalf of the three proposal teams (Mitmot, Tgn Sync and WWiSE – MTW) 11-05-0688r0
10.1. Aon Mujtaba - Have held four F2F meetings since May meeting - June 13, 30, July 15, 17 and intermediate conference calls
10.2. Sean Coffey – Tentative mechanics will be a mixture of global design guidelines and detailed draft text 
10.3. Marc de Courville – merger team would like the TG to grant the team ‘closed’ time at this meeting to work on the merged proposal
10.4. Time Line Goal – draft Joint Proposal for Sept meeting and confirmation proposal for  confirmation vote in November

11. Motion by Aon Mujtaba and seconded by Amer Hassan as follows – Because the TGn selection process allows proposals to ask for time to complete mergers prior to consideration, M&T&W request time to complete a merged Joint Proposal (JP) that will replace the current three remaining TGn proposals.
Anticipated Time Line – 

*July 2005 – provide time this week (11-05-557r0; Bruce’s opening report) for these groups to go work on this effort

*Sept 2005 – JP draft will be provided to TGn; Q&A sessions on JP to that time

*Nov 2005 – JP replaces current 3 proposals; confirmation vote on JP

12. Questions:

12.1. Will the meetings be closed? A – yes, just as they have been up to now in that the three teams met individually
12.2. Are there tasks the TG could contribute to now to help the process and conserve time? A – will consider

12.3. Motion should be made tighter wrt times and language by eliminating the words in italics in the original motion?
13.  Motion Amended by Ken Clements and seconded by Johnny Zweig to change the italicized words in the main motion so that the motion now reads:
Because the TGn selection process allows proposals to ask for time to complete mergers prior to consideration, M&T&W are granted time to complete a merged a Joint Proposal (JP) that will replace the current three remaining TGn proposals.

Time Line – 

*July 2005 – provide time this week (11-05-557r0; Bruce’s opening report) for these groups to go work on this effort

*Sept 2005 – JP draft will be provided to TGn; Q&A sessions on JP to that time

*Nov 2005 – JP replaces current 3 proposals; confirmation vote on JP

14. Motion to amend Passed unanimously

15. Back to Questions/Comments:

15.1.1. This proposed process is not out of scope and input has been requested

15.1.2. Updated proposals from each of the teams have been put on server but no comments have been received

15.1.3. Proposers have made significant progress; let them continue

15.1.4. In fact holding ‘off-line’ meetings is the most efficient use of our time
15.1.5. Must balance public and private; for last year it has been an extremely public process, we now need time for some private time

15.1.6. Recall, all 3 of the original proposals were created in private and the group of three is now asking for private time

15.1.7.  Will the group of 3 represent 75%? A – no guarantees but odds are good given the membership of MTW.
15.1.8. What happens if group cannot reach consensus on some issues? A – many options are available including restart or disbanding and asking for help from the TG.
15.1.9. The process will not be perfect but this is a good one
15.1.10. Question was called without objection

15.2. Chair noted the motion not procedural and therefore will require a 67% majority (per the selection procedure)

16. Main Motion as amended passed (195,2,3) the 75% hurdle as defined in our selection procedure
17. Back to the agenda creation discussion:

17.1.1. Thursday recess for two AM sessions
17.1.2. Thursday 1:30-3:30 PM – CA status, Merger Status

17.1.3. Thursday 4-6 PM – Planning for September meeting
17.2. Motion to accept the agenda by Jim Petronovich and seconded by Aon Mujtaba passed without discussion and unanimously
17.3. Sheung Li gave a verbal report on the CA ad hoc committee:

17.3.1.  .19 has voted against a .15 move to Sponsor Ballot because it did not have a CA document 

17.3.2. Two .11 SGs have been delayed from Excom consideration because they did not file a CA doc
17.3.3. Bottom line - 802 is taking Coexistence seriously

17.3.4. .19 Tues 8-10 and Wed 8 – 6 PM meetings in Pacific K room will be devoted to Coexistence Assurance and in particular tutorials on radios from outside .11; you are invited to attend
17.4. Single Stream ad hoc committee update by Marc de Courville (11-05-0559r4)

17.4.1. Recall goal was to investigate making modifications to the Functional Requirements (FRs) to reflect existence and importance of one-stream devices and vote on the modifications

17.4.2. Conference calls were held on 6/1,15 and 7/7

17.4.3. Methodology:

17.4.3.1. find a global and generic definition describing devices in this class

17.4.3.2. identify necessary and feasible changes to the functional requirements

17.4.3.3. check consistency with the PAR

17.4.4. Classes of devices included Handhelds and printers (rough definition - non APs which support single streams)
17.4.5. Alternatives to discuss:

17.4.5.1. Add a new FR entitled “Compatibility with single spatial stream devices” 
17.4.5.2. Modify FR1 & FR2

17.4.5.3. Form another SG

17.4.6. Chair reviewed Current PAR for reference
17.4.7. Marc identified FRs that could be affected – FR1, 2, 9

17.4.8. Marc recommended adding a new FR
17.4.9. Marc reviewed the pros and cons of each alternative
17.5. Questions:

17.5.1.  Who participated in the ad hoc? A – Samsung, Motorola etc

17.5.2.  Will it be part of the merger discussions? A – yes

17.5.3.  Will satisfying handset req’ts impact the merger? A – all the ingredients are there now so it should not have an impact

17.5.4.  What will WFA do? A – outside scope of IEEE

17.5.5.  Advantage of doing this in TGn, i.e., option 1 or 2.
17.5.6.  If we select option 1 we should formalize a WFA liaison on this topic
17.5.7.  More discussion? A- yes Tuesday afternoon

17.5.8.  Chair recessed the meeting until Tuesday at 1:30 PM 

Tuesday; 7-19-05; 1:30-6:00 PM
1. Chair called the session to order at 1:30 PM

2. Presentation: Experiments with an 802.11n Radio Test Bed; UCLA UnWired Lab (11-05-0701r2); David Browne

a. MIMO-OFDM test bed
b. Demo – real time using IP; test bed was in LA lab
c. Method: simultaneous channel sounding and data transmission during super frames
d. Uses robots to span ‘space’ at each measurement co-ordinate
e. Metrics: FER vs capacity

f. Matlab on Linux issue co-ordinate commands
g. Showed images of test equipment

h. Performed real time demonstration
i. Common Channel Sounder Alternatives
i. Delay domain to measure impulse response
ii. Swept frequency
j. Disadvantages:
i. Requires Time Synchronization

ii. Difficult to detect co-channel interference (CCI)
iii. Not based in .11n radios
k. Proposed Method

i. Space-frequency Orthogonalization
l. Advantages:
i. Does not require time sync of TX and RX

ii. Able to detect CCI during measurement
iii. Integrated into test bed

iv. Per packet
v. Watch out for PAPR issue (use circular buffer)

m. At RX

i. Use 2K point FFT

ii. RX signal and noise separated
iii. Explained CCI when interferers were .11b and BT

n. Calibration scheme use known channels
i. Fully correlated channels

ii. Uncorrelated channels

o. Results (Weijun Zhu); Parameters
i. Indoor

ii. LOS and non LOS

iii. Variable TX power

iv. Linear array of dipole antennas w/.5 lambda separation

v. 10 time separated measurements at each grid point

p. SISO – capacity proportional to SNR (averaged over frequency domain)

q. MIMO – capacity depends on eigen values of channel

r. Capacity is better characterization of performance (error rate profile) since accounts for both SNR and Channel Structure
s. Parameters for Experiment (Close to WWiSE)
i. WWiSE LDPC and BCC

ii. 2x2 and 2x3 data signaling

iii. 4x4 Channel Sounding

iv. Rate ½, 2/3, 5/6

v. 16 QAM and 64 QAM

vi. MIMO Preamble based on Hadamard Sequence

vii. Orthogonal Pilot Tones
viii. 1000 info Bytes per data packet

t. Results (FER vs Capacity)
i. LDPC vs BCC – LDPC is clear winner especially at high rates and non-LOS

ii. LOS vs non-LOS – LOS suffers at high SNR (some results confusing; explanation not obvious)
iii. 2RX vs 3RX antennas – 3 antennas much better wrt SNR but wrt Capacity little difference!! Capacity is better measure

iv. Modulation (16 QAM and 64 QAM)

v. Power – track until RX non-linearity dominates

u. Conclusions

i. Use Capacity instead of SNR as comparison metric
ii. LDPC better than BCC
iii. LOS degradation (need more investigation)
iv. Tracks theory
v. Questions

i. What was receiver architecture? A – MMSE

3. Proposal Updates:

a. TGn Sync; Aon Mujtaba; 11-04-0888r13; PHY [see glossary in presentation for acronyms]
i. Mandatory features:

1. Support for 1 and 2 spatial streams in 20MHz

2. Channel coding rates: 1/2, 2/3, 3/4, and 5/6

3. Modulations: BPSK, QPSK, 16QAM, 64QAM

4. Support for Rx assisted Rate Control

5. Guard Interval: 800ns

ii. Optional features:

1. 40 MHz channelizations

2. STBC

3. Transmit beamforming (Tx BF) - beamsteering

4. Guard Interval: 400ns

5. Advanced coding (LDPC)

6. Support for 3 and 4 spatial streams

7. 256-QAM
iii. Modifications since May

1. Introduced STBC

2. Created MCS capability classes

3. Made BF optional for both transmit and receive

b. TGn Sync; Adrian Stephens; 11-04-0888r13; MAC [see glossary in presentation for acronyms]
i. Simplified

ii. Changes since May

1. Simplified Reverse Direction data

a. Remove RDL/RDR/RDG signaling 

b. Single additional bit to grant RDG, re-use of existing Duration field

2. Simplified Protection

a. Pairwise spoofing replaced by simpler Extended PHY Protection (EPP) rules

b. No additional signaling required 

3. Simplified and Improved Block Ack

a. Two fixed sizes for BA bitmap depending on fragmentation

b. Partial state bitmap option reduces implementation cost while providing benefits of immediate response

4. Simplified Coexistence Management

a. Removed modal behavior except for 20MHz-base operation

b. Removed ICB/DCB frames and use existing frames to provide 20MHz-base operation

c. Simplified text significantly 

5. Reduced number of and simplified control frames

a. Removed ICB/DCB

b. Most of functionality of IAC/RAC removed.  IAC/RAC replaced by LAC
6. EDCA performance now approaching HCCA performance
c. Mitmot Update; Marc de Courville; 11-05-0735r0

i. Skewed focus on handhelds, hot spots, out doors

ii. MAC – orthogonal to nSync and WWiSE so will not elaborate
iii. PHY – exploit hybrid combination of SDM and STBC

iv. Dual-Binary Turbo Code particularly good for small block code sizes

1. issue – SIFS constraint

2. PAPR reduction based on pilot rotation can yield a 1.5 dB improvement in performance
v. Differentiators

1. Capture wide range of environments/devices/applications:

a. (full) home/enterprise/limited outdoor, handhelds/laptops, from VoIP to multimedia streaming

b. Build in support for asymmetric TX/RX antenna configurations to accommodate various terminal sizes (PDA/Phone) offering a scalable and evolutionary solution

c. Hotspot support: dedicated 128 carrier with double length cyclic prefix OFDM modulation, longer range achieved through hybrid STBC robust and SDM high peak rates modes

d. .11n specific robust beacon enables materialization of new PHY mode range prediction

2. Enhanced QoS using “Extended Centralized Coordination Function”
a. Inherent clean split between legacy and .11n devices at MAC level

i. with no need for mixed-modes transmission mode definition

b. Resource allocation mechanism is highly dynamic

i. QoS provided without use of traffic profiles (TSPECS)

c. High Efficiency independent of application packet size through segmentation

d. Robustness to error through retransmission mechanism on segmented packets

3. Lower power operation:

a. PHY power saving: PAPR reduction based on simple pilot rotation
b. Enhanced transparency and predictability through broadcast grouped resource announcement

i. yields clean low power implementation and low overhead

4. New preamble definition: for simple & accurate AGC, time sync and easier quality/complexity tradeoff for CSI estimation

5. Improved link adaptation: efficient interoperability through calibration and support of accurate link quality metrics

4. Chair recessed the meeting at 3:25 PM
5. Chair called the meeting to order at 4:00 PM

6. Sean Coffey gave the TGn WWiSE PHY update and Matt Fischer gave the MAC update; 11-05-0737r1;

a. Summary of Proposed Changes

i. Power save mechanism

ii. HT Block Ack

iii. Coexistence of Extended Range (ER) devices with Non-extended Range (NR) devices

iv. Secondary Channel Element

v. Allowance and rules for zero-length PPDUs

vi. New LDPC code design

vii. Further beacon refinement 
b. Summary

i. High-performance PHY and MAC

ii. Modularity and simplicity in PHY design

1. Eases interoperability and verification, enables faster time to market and provides true scalability

iii. Efficient, streamlined MAC extensions

1. High performance, no unnecessary complexity

iv. Well defined, stable technical specification

1. Suitable for immediate use as Draft 1.0

7. Chair reopened agenda topic of Single Stream as lead by Marc de Courville

a. Marc summarized the three Options:

i. Add new FR10 to enable WFA mapping for S3D (single spatial stream devices)

ii. Modify FR1 and FR2 to allow full materialization of S3D but would require a PAR change

iii. Defer to another SG/TG

b. What would a PAR modification entail?

c. Chair responded:

i. PAR would have to change to deal with relaxation of 100 Mbps requirement for S3Ds

ii. Vote on PAR change this week in TG and WG would require 75% approval
iii. Time line:
1. Excom approval at November meeting

2. Place on NEScom agenda in October

3. NEScom could approve in December

d. Questions:

i. Was there impact in .11m when its PAR was changed? A – absolutely none

ii. Would September work for TG/WG approvals instead of this meeting? A – yes, no impact on time line since October for NEScom agenda is gating item
8. Results from ad hoc group straw votes were:
a. #1 (37,0,17)

b. #2 (23,29,9)

c. #3 (11,21,24)

9. Straw Poll was held in this session with the results as follows:
a. Option 1 - Add a new FR10 to enable easier WFA mapping for S3D (67,9)

b. Option 2 - Propose a change to the PAR in addition to modifying FR1 and FR2 in order allow full materialization of S3D in 11n (18,43) and eliminate dependency on WFA
c. Option 3 – Do nothing in .11n (3,31)
10. Motion by Marc de Courville and seconded by Jim Petronovich to

Add a new FR10 to enable easier WFA mapping for S3D

Name: Compatibility with single spatial stream non-AP stations (S3Ds)

Requirement: 11n APs or STAs shall support and be compatible with non-AP stations complying with the .11n standard with the exception of only supporting the single spatial stream transmission modes of the .11n standard and shall demonstrate at least one mode of operation that provides a throughput at least 50 Mbps (at the MAC Data SAP).

a. Discussion:

i. Against motion since S3Ds will be accommodated in any case – if it ain’t broke don’t fix it!
ii. Wording not appropriate

11. Motion by Jon Rosdahl to postpone the motion until 1:30 block on Thursday was seconded by Joseph Levy
a. No discussion

b. No objection to postpone

12. Chair recessed until 1:30 PM on Thursday

Thursday; 7-21-05; 1:30 – 6:00 PM
1. Chair reconvened the meeting at 1:32 PM

2. Marc de Courville continued with Single Stream Decision; (11-05-559r5)
a. Proposed to split into two new FRs:
i. New FR10 Proposed:

1. Name: Existence of single spatial stream transmission modes

2. Requirement: 

a. Proposal shall define single spatial stream transmission modes that provide at least one mode of operation that supports a maximum throughput of at least 50 Mbps in a 20MHz channel as measured at the MAC data SAP.

ii. New FR11 Proposed:

1. Name: Interoperability with single spatial stream non AP stations

2. Requirement: 

a. An .11n AP or STA shall interoperate with a single spatial stream entity defined as a non-AP STA that complies with the .11n proposal with the exception of only supporting single spatial stream transmission modes as required by FR10.

3. Motion by Marc de Courville (Motorola) and seconded by Eric Tokubo (Symbol Technologies) to: adopt new revision of document 11-03-0813-13-000n-Functional-Requirements containing the following changes: addition of FR10 and FR11 where:
i. FR10: Existence of single spatial stream transmission modes

ii. Requirement: 

1. Proposal shall define single spatial stream transmission modes that provide at least one mode of operation that supports a maximum throughput of at least 50 Mbps in a 20MHz channel as measured at the MAC data SAP.

iii. FR11: Interoperability with single spatial stream non-AP stations

iv. Requirement: 

1. An .11n AP or STA shall interoperate with a single spatial stream entity defined as a non-AP STA that complies with the .11n proposal with the exception of only supporting single spatial stream transmission modes as required by FR10.

b. Discussion:
i. Is this 50 Mbps Over-the-Air (OTA)? A – no; it is at the MAC Data SAP and therefore the OTA rate would be greater than .11a/g

ii. In favor because two years ago this opportunity was not as high profile but now it is and so it is good we are recognizing it at this time

iii. In favor because not much extra development work

iv. Consistent with definitions in current FR document per Adrian Stephens

c. Motion passed: (110, 0, 7) as it meant the 75% threshold

4. Adrian Stephens said he would update the FR doc and post it to the server as doc 11-03-0813r13
5. Coexistence Assurance (CA) status update by Sheung Li; he noted three important .19 documents 19-05-018 on BT and 19-05-025 on WiMax and 19-05-026 on Cordless Phones 

a. The CA group meeting minutes are in doc 11-05-792r0
6. Merger update by Aon Mujtaba, Chris Hansen and Marc de Courville (doc. 11-05-0786r0)

a. Process to update has been adopted

b. Agreed on tools (dates and locations for meetings and web tools)
c. Agreed on firm time line

d. MAC and Phy
e. Next Steps – weekly conference calls for Mac and separately for Phy

f. F2F in Japan in early August
g. F2F in Europe in October
7. Chair discussed planning for September meeting (see doc 11-05-0557r1)
a. No CCs need to be authorized for CA or Single Stream ad hoc committees
b. Monday Sept 12 posting date for updated merged proposal

c. Email question submissions by Thursday Sept. 15
d. Responses on Monday Sept. 19 at the IEEE meeting

e. Merged Proposal Presentation & Discussion in Sept.
f. CA status update in September

g. Single Spatial Stream Devices (S3D) ad hoc group would like to form a liaison with WFA

h. Marc de Courville will lead a team to work on the wording of a motion to form a WFA liaison to the WG at the Sept meeting
8. Presentation: Behrouz Farhang; Un. Utah; A Novel Soft MIMO Detector for MIMO-OFDM (802.11n) Receivers (doc. 11-05-0790r1)

a. Outline

i. Introduction

ii. Channel model

iii. Soft Information: Log-likelihood ratio, LLR values 

1. what is the problem?

iv. Zero-forcing / MMSE / VBLAST detectors

1. computation of LLR values

v. Our solution to LLR computation

vi. Simulation results

vii. Conclusions 

b. SIC = successive interference canceller
c. Conclusions:

i. The problem of soft estimation of information bits in a MIMO setup was addressed.

ii. Using Markov chain Monte Carlo (MCMC) simulation technique, in the Wireless Communications lab of Un. of Utah, we have developed a very efficient detector for this task.

iii. The proposed method could be used along with any conventional detector (ZF/MMSE/VBLAST-SIC) to improve its performance. 

iv. Gains in the order of 6 dB or more have been observed.

v. The proposed method is an excellent choice in systems that employ advanced channel coding, i.e., turbo and LDPC codes.
vi. The proposed technology is extremely hardware friendly. The complexity of the MCMC simulator is not greater than a 16 bit-by-16 bit multiplier. Therefore, in a MIMO-OFDM where many subcarrier channels have to be examined in parallel, a number of MCMC simulators can be run in parallel at a minimum cost. 

d. Questions:

i. Frame size on FER plots? A – three symbol size

ii. Channel? A – frequency selective

iii. Show MSE? A – no

iv. Initialization? A – ZF; ZF into Markov Chain and then generate LLR value and iterate

v. Even after only 1 iteration shows much improvement? A – yes

vi. Intuitive explanation? A – sorry don’t have one yet
vii. Guaranteed to converge? A – to be studied

9. Chair - any other business?
10. Adrian Stephens – updated Functional Requirement has been posted; doc 11-03-0813r13
11. Motion to adjourn by Larry Arnett was seconded by Adrian Stephens passed unanimously
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