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Abstract

Cumulative minutes of the High Throughput Task Group meetings held during the IEEE 802.xx Plenary meeting in Portland from July 12 through 16, 2004.

Executive Summary (see closing report doc. 11-04-0839r0):

1. 14 Technical presentations were heard

2. Clarification made to CC67

3. Joint meetings were held with 802.18, .19 and .21

4. Decision was made not to hold elections for the technical editor and vice-chair at this meeting or the September meeting

5. Overview of TGn timeline was presented
6. Logistics for the September meeting in Berlin, where the proposals will be heard for the first time, were agreed upon. Deadline for posting proposals is August 13.
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 July 12, 2004; 4:00 – 6:00 PM [~ 204 attendees]

:

1. Meeting was called to order by Task Group chairperson elect Bruce Kraemer at 4:02 PM

2. New participants in .11n  ~25
3. Voting for the week – Straw Polls are open voting unless indicated differently, otherwise voting members only

4. Chairs’ Meeting Doc 11-04-0658r0
5. Chair read IEEE Patent Policy and issued a call to make patents known
6. No patents/patent applications were indicated
7. Chair noted topics NOT to be discussed during the week:

a. license T&Cs
b. territorial restrictions
c. litigation

d. pricing
e. market share
8. Review of May Session – 11-04-0532r0 has the submissions given at that meeting
9. Plan for this meeting:

a. Objectives for July
b. Opening remarks

i. Agenda
ii. May minutes 11-04-0496r0
iii. Other information items

c. Status of Call for Proposals

d. Technical Presentations

e. Overall TGn timeline

f. .19 liaison planning (joint meeting)

g. Regulatory issues discussion with .18 (joint meeting)
h. .21 liaison planning (joint meeting)

i. TGn organization/officer planning

j. Planning for September Berlin

k. Correction to CC

10. Motion to approve agenda by Colin Lanzl and seconded by George Vlantis
11. Discussion

a. Include meeting time for interpretations of FRCCs? A - OK
12. Motion passed (89,0,1)
13. Motion by Garth Hillman to approve May minutes was seconded by Colin Lanzl passed without comment
14. Total Letters of Intent to Propose = 21 complete + 41 partial = 62 total
15. Countries represented by looking at email addresses of respondents
a. Canada

b. Finland 

c. France

d. Germany

e. Ireland

f. Japan

g. Korea

h. Netherlands 

i. Singapore

j. Sweden

k. Taiwan

l. US
16. Next Critical Date August 13 for actual proposal

17. Discussion
a. Can one person submit multiple proposals? A – yes

18. Presentations logged to date for presentation at this session:
a. LDPC vs CC over 11n channels  





Huaning Niu  

04-0682-r0 
Samsung

b. Performance comparison of antenna selection and DSTBC (M) 
Henry Horng 

04-0681-r0 
Samsung

c. IEEE 802.11n MAC Design Considerations   


Daqing Gu, J Tao 
04-0727-r0 
Mitsubishi

d. Antenna selection for MIMO systems  



Andy Molisch 
04-0713-r0 
Mitsubishi

e. LDPC coding for MIMO systems  




Jianxuan Du 

04-0714-r0 
Mitsubishi

f. Physical Layer Approach for 802.11n  (M)



Mustafa Eroz  

04-0746-r0 
Hughes NS

g. PHY Design for Spatial Multiplexing MIMO  


John Ketchum

04-0721-r0 
Qualcomm

h. Link Level Sim results for Spatial Multiplexing MIMO 

John Ketchum 
04-0720-r0 
Qualcomm

i. MAC Overview (M)
 
 



John Ketchum 
04-0717-r0 
Qualcomm

j. MAC Performance Results (M)





John Ketchum 
04-0279-r0 
Qualcomm
19. New Technical Presentations

a. Synchronization Requirements for 802.11n



 John Kowalski
xxxxx

 Sharp
b. 40 MHz-20 MHz Interoperability





 Jeff Gilbert

xxxxx

 Atheros
c. Channelization





 John Sadowski from Intel to precede Gilbert’s
d. ???? 





 Bart van Poucke
xxxxx

 IMEC

20. 14 Makes a total of 7 hours at 30 minutes each

21. Sequence of Presentations?

a. John Ketchum volunteered to present two (#s 9&10) this evening

b. Hughes volunteered to present tonight

c. Samsung volunteered to present #s1&2 this evening

d. Tuesday morning volunteers?

i. John Kowalski volunteered
22. Time Line was outlined and will be reviewed Tuesday
23. Joint Sessions topic
a. .19 Wed. 1:30-2:30 PM

b. .21 Thursday 8:00 AM – 9 AM
c. .18 Wed. 2:30-3:30 PM

i. Colin Lanzl volunteered on Tuesday afternoon to chair an ad hoc meeting to generate a set of agenda topics for the joint meeting with .18 on Wed.

24. Nominations for Officers topic thoughts:
a. Positions

i. Technical Editor
ii. Vice Chair
b. Discussion

i. Vice Chair needed now to help handle the 62 proposals
ii. Not much editor can do until down selection is completed and a baseline doc is established
iii. Floor noted that a tutorial session on technical editor’s responsibilities is scheduled tomorrow evening

iv. Chair stated he had no objection to electing both at this meeting

v. Should we defer until November meeting?
vi. Topic will be revisited later this week

25. Berlin Logistics Thoughts
a. Implicit – all proposal presentations will be given in September

b. Presentation times = available time/number of proposals
c. Speaking Order – use random number generation

d. Merger will impact time slot durations 

e. Discussion

i. Chair will know length of time slots when he counts number of proposals on server after August 13
26. Correction to CC67

a. Adrian P Stephens (11-04-725r0)
i. Revision 28 changed simulation scenarios BDF to BDE in definition column
ii. Proposal in Revision 30 change F to E

27. Motion that CC67 in doc. 11-03-0814 (currently revision 30) be amended so that its “disclosure” entry references channel models B, D and E, and to accept document 11-03-0814r31 thus modified as the modified CC for the TGn selection process and instruct the chair to notify the members of the updated selection process – by Adrian Stephens and seconded by Colin Lanzl passed (65,0,3)
28. Meeting was recessed at 5:50 PM until 7:30 PM tonight.
Monday evening; 7-12-04; 7:30 – 9:30 PM; 

29. Chair reconvened at 7:33 PM
30. Presentation #1 – doc. 11-04-717r0; MAC Elements for 802.11n; Sanjiv Nanda; Qualcom

a. Objectives and Requirements for MAC Enhancements

b. Description of Proposed Enhancements

i. Frame Aggregation

ii. Backward Compatible PLCP Header

iii. Compressed BlockAck

iv. Adaptive Coordination Function (ACF): Enhancement of HCF

v. QoS capable IBSS Operation: RRBSS (Round robin)

c. System Simulation Results (separate presentation)

i. ACF

ii. EDCA with Frame Aggregation

d. Conclusions

i. Detailed design of MAC enhancements for MIMO OFDM

a. Completely Backward Compatible

b. Enhancements required for high throughput, low latency operation

c. Features applicable to different operating regimes

ii. List of proposed features

a. Frame Aggregation. Aggregation Header.

b. Extended SIGNAL field and PPDU Type

c. Closed Loop Rate Control and MIMO Mode Control

d. Compressed BlockAck

e. SCHED Message, SCAP and Scheduled TXOPs

f. Flexible Operating Modes with ACF

g. RRBSS – QoS capable IBSS Operation. Token PPDUs.

iii. Simulation results for ACF and EDCA. Next Presentation

31. Presentation #2 – doc. 11-04-716r0; System Performance Results for Scenario 1; Sanjiv Nanda; Qualcom

a. The simulator is based on NS2

b. Includes physical layer features

i. TGn Channel Models

ii. PHY Abstraction determines frame loss events

c. MAC features

i. EDCA

ii. Adaptive Coordination Function (ACF): SCHED and SCAP

iii. Frame Aggregation

iv. ARQ with Block Ack

v. Closed Loop Rate Control (DRVF and DRV)

vi. MIMO Modes (ES [Eigen spreading] and SS [spatial spreading])

d. Transport

i. File Transfer mapped to TCP

ii. QoS Flows mapped to UDP
e. Conclusions:
i. TGn Usage Models Scenario 1 requirements can be met and exceeded with 2x2. 

ii. Using Scheduled operation:

a. MAC Efficiency is in the range 74%-78%.

b. Scenario 1 HT: Throughput can be increased to above 100 Mbps 

c. Scenario 1 LD: Video stream latency can be reduced below 50 ms (from 200 ms). Total throughput: 103 Mbps

d. Scenario 1 IR: Range of HDTV flows can be increased from 5 m to 25 m. Total throughput: 92 Mbps

iii. MAC Efficiency of EDCA with Frame Aggregation is around 56% for 2x2 and falls to 35% for 4x4.

iv. Throughput with 256 QAM (7 bits per symbol after 7/8 bit convolutional coding)
a. ~15% throughput improvement with 256 QAM

b. By setting Maximum MCS=5 bits/symbol obtain 80-92 Mbps for IR, LD, HT. 

f. Comments:
i. Make sure to carefully document the CC scenarios

32. Presentation #3 – doc. 11-04-746r0; Physical Layer Approach for .11n ; Mustafa Eroz; Hughes Network Systems

a. Introduction:
i. To meet .11n requirements must use MIMO systems if S/N and power are to remain unchanged in the wireless channel
ii. Shannon Limit codes have been discovered and have been put into real systems in the 3G systems

iii. Turbo codes in 1999; LDPC codes in BCTV in 2003

iv. Conclusions:

a. Advanced LDPC codes bring the performance of practical communication system very close to theoretical limits for single-input, single-output AWGN.

b. With clever customization and optimization, LDPC codes can approach Shannon limit for MIMO fading channels as well.

c. We intend to submit a physical layer proposal based on a set of LDPC codes highly optimized for 802.11n application before the next meeting.
33. Presentation #4 – doc. 11-04-682r0; LDPC Codes versus Convolutional Codes over MIMO-OFDM .11n Channels; Huaning Niu; Samsung Electronics
a. Conclusions:

i. Performance comparison of regular LDPC codes and convolutional codes in 11n channel models B and D is presented. 

ii. The indoor fading channel provides limited timing diversity, and cause degraded coding gain for LDPC codes in SISO link [2,3]

iii. LDPC codes can effectively utilize the spatial diversity in MIMO link and the frequency diversity

34. Presentation #5 – doc. 11-04-681r0; Performance Comparison of Antenna Selection and DSTBC [Double Space Time Block Codes]; Henry Horng; Samsung Electronics

a. Closed Loop simulation

b. Open Loop simulation (DSTBC)

c. Conclusions
i. Channel correlation matrix plays an important role in system design

a. Performance of the antenna selection is highly sensitive to channel correlation.

b. DSTBC has less performance sensitivity to channel correlation. It provides better performance but with higher complexity (Require more RF chains, higher MIMO detection complexity).

c. When channel is highly correlated (channel B with λ/2 spacing), SCK antenna selection gives the best design tradeoff (less RF chains, less complexity in feedbacks)

ii. The effectiveness of antenna selection is reduced with higher frequency selectivity (as in the case of channel model D)
Tuesday Morning 7-13-04; 8:00 – 12:30 PM [~191 attendees]
1. Chair reconvened session  at 8:03 AM

2. Chair updated status of session

3. Presentation #6; PHY Design for Spatial Multiplexing MIMO WLAN; 11-04-0721r0; John Ketchum; Qualcom

a. Complementary to Sanjiv’s presentations yesterday

b. Introduce new OFDM symbol, long 256 sub-carriers to reduce overhead due to cyclic prefix

c. Fully backward compatible with 802.11a/b/g

i. 20 MHz bandwidth with 802.11a/b/g spectral mask 

ii. OFDM based on 802.11a waveform with additional long OFDM symbols (256 sub-carriers)

d. Modulation, coding, interleaving based on 802.11a

i. Expanded rate set

e. Scalable MIMO architecture 

i. Supports a maximum of 4 wideband spatial streams

f. Two forms of spatial processing

i. Eigenvector Steering (ES): via wideband spatial modes/SVD per sub-carrier

1. Tx and Rx steering

2. Over the air calibration procedure required

ii. Spatial Spreading (SS): modulation and coding per wideband spatial channel

1. No calibration required

2. SNR per wideband spatial stream known at Tx

g. Sustained high rate operation possible via adaptive rate control

h. Only STAs need to calculate the SVD and sends resulting training sequence to AP
i. Summary

i. MIMO PHY design builds on existing 802.11a,g PHY design

ii. Two operating modes provide highly robust operation under a wide range of conditions

1. Eigenvector Steering (ES) provides best rate/range performance

2. Spatial Spreading (SS)
iii. Adaptive rate control through low-overhead rate feedback supports sustained high throughput operation

iv. Low-overhead training sequence exchange supports high-capacity Eigenvector Steered operation for best rate/range performance

v. Spatial Spreading operation provides robust high throughput operation when Tx does not have sufficiently accurate channel state information
4. Presentation #7; 802.11n MIMO Link Performance, Some Simulation Results; 11-04-0720r0; John Ketchum; Qualcom

a. Outline

i. MIMO system overview

ii. Link simulation overview

iii. Preliminary simulation results:

1. Throughput and PER performance with 802.11n channel B and rate adaptation (CC67)

2. PER vs. SNR performance in AWGN (CC59)

iv. Hardware prototype summary
b. Summary

i. Eigenvector steered mode supports high throughput operation in 2x2 and 4x4 configurations

ii. Stable wideband spatial channels synthesized from Eigenmodes easily support 256 QAM under full PHY impairments

iii. High throughput eigenvector steering operation proven in hardware prototype

c. Questions

i. none

5. Presentation #8; Synchronization Requirements and Solutions for 802.11n; 11-04-0775r0; John Kowalski; Sharp

a. The Problem
i. Consumer electronic devices figure prominently in 802.11n usage models.

ii. CE devices however, require tight synchronization to maintain high quality audio if multicasting is done.

iii. This presentation presents some results on the state of the art for synchronization in 11a, and recommendations to improve it for 802.11n.

iv. Without some solution in this regard, the user experience of CE over 802.11n may be compromised. 

b. Conclusions

i. The use of 8 byte 10ns unit time stamp in all QoS packets should be considered as option.

ii. A great improvement from legacy 802.11 (10us to 25ns) can be achieved.

iii. Synchronization can be further improved to acceptable stereo audio level by using higher precision oscillators (10ns)

iv. Presently investigating the effects of synchronization when MIMO preambles, other information, other preamble formats, etc. are used.
6. Presentation #9; 40/20/10 MHz Channelization for Robust, High-Performance, Cost Effective 802.11n Operation; 11-04-0786r0; John Sadowski; Intel

a. Why is this important?

i. Cost and Performance

1. Shannon’s law

2. For comparable RF configurations

3. Higher S/N is higher cost therefore lower S/R is preferred

4. MIMO => multiple radios AND higher SNR

ii. Just increasing the channel BW most cost effective way to meet .11n spec

iii. Issue is that a wider channel reduces overall system capacity

iv. Not clear that two 20 MHz disjoint channels offers more system capacity than one 40 MHz channel

v. Gave cellular reuse example

vi. Simulation conditions enumerated

vii. Result – 40 MHz channel gave higher reuse numbers

viii. Conclusion 40 MHz is, wrt 20 MHz
1. Robust

2. Low cost

3. Low Power 
ix. Questions

1. Would nearest neighbor problem not be exacerbated? A – not if the receiver adjusts RX threshold

2. Why 40 MHz mandatory vs Optional? A – you will loose efficiency if majority of BSS is 20 MHz
3. How do you deal with regulations which don’t allow 40 MHz? A – cannot make spec which ties mandatory to the regulatory requirements of a country

4. How many rings? A – two rings and only co-channel

5. Channel propagation? A – TGn channels
7. Chair recessed meeting at 9:53 AM until 10:30 AM tomorrow morning
Tuesday 7-13-04; 10:30 – 12:30 PM

8. Chair reconvened meeting at 10:31 AM
9. Tech. Presentations

a. Completed 9

b. 5 left one of which has been withdrawn

c. These will be slotted for Wed. at 4 PM

10. Chair introduced Time Line topic

a. Relative to initial time line (11-03-488) we are ~ 1 year late
b. At present, using average of other TG’s we would get a ratified standard Dec. 2006 at the earliest
c. Proposed the following dates as Schedule Highlights

i. Issue First Letter Ballot on Draft 1.0   

July 2005

1. 3 sessions to review edit (Sep, Nov, Jan)

ii. Issue First Sponsor Ballot 



Mar 2006

1. 3 sessions to review & edit ( May, July, Sept)

iii. Complete Sponsor ballot – accepted by ExCom 
Nov 2006

iv. Publish 




Mar 2007

11. .19 Joint Meeting Wed 1:30-2:30 PM
a. Goal - to assure that the proposed .11n standard and existing 802.xx standards will coexist
b. Suggested change to PAR P&P - TG must issue a CA (Coexistence Assurance) doc

c. No Discussion re: .19

12. .18 Joint Meeting Wed. 2:30-3:30 PM
a. Topics

i. MIMO

ii. Regulatory issues around 40 MHz channelization

b. Ad hoc meeting at 1:30 in hotel lobby to prepare a list of topics
13. .21 Joint meeting 8-9 AM Thursday Morning

a. .21 doc for now must be retrieved from IEEE site not Wireless World
b. Should we form an official Liaison?
14. Officer Nominations Topic
a. On Monday Chair suggested Tech editor could be elected on Thursday and Vice Chair in November

b. Additional thought

i. tech editor will not have a doc to edit until after the down selection process

ii. use WG vice chairs to help prepare for September “Proposal” meeting 

c. Chair considering “not” holding officer elections until Nov. at the earliest

d. Discussion

i. Why are we delaying this election? A – not enough work
ii. Let’s hold straw poll? OK
iii. .11r and s have already elected a tech editor; what is different in our case? A – .11s chair said they wanted to have an editor to ‘hit the ground running’
iv. Straw Poll – When do you want to hold officer elections?
1. July 2004 – 19

2. Later – 39

v. Chair said Nominations are now open for vice-chair and technical editor but the elections will not happen until Nov. 2004 at the earliest

15. Chair turned body over to Colin Lanzl and his ad hoc committee to develop an agenda for the .18 Joint meeting and the following questions/topics were generated:
a. Is the use of MIMO legal in all the important regulatory domains (NA, China, Japan, EU)

b. Are extended channels (multiples of 20 MHz a/g) legal ‘All The Important Radio Regulatory Domains (ATIRRD)’
c. Are the 802.11 agh radio emission rules applicable in ATIRRD (TX power, DFS/TPC; channels; channel mask; …)?

d. What is the process of interacting with regulatory bodies; history and prior results

e. Is beam forming legal in regulatory domains? If yes how is it measured

f. If Regulatory Domains (RDs) don’t have uniform rules how should .11n respond

g. If FRs violate any RD requirements, how can .18 help?

h. How is output power measured (per antenna or aggregate?)

i. Will DFS and TPC become a requirement in the US for all  bands and when

j.  How will DFS/TPC impact .11 in general and .11n in particular
k. When will the test procedures be in place to allow certification to occur
l. How does TGn deal with radar detection and channel avoidance

m. Has the FCC widened the 2.4 ISM bands or does it plan to do so?

n. What are the specifications across the regulatory domains? Will they enforce the spectral mask as well as the out-of-band  emission across the band and bands beyond

o. For the extended channels what is the required output power and PSD mask that will be allowed?
p. Will RDs spec specific wave form modulation in addition to PSD masks?

q. Will RD constrain access methods (e.g., TDMA, OFDMA, …)?

16. Action - Colin will create a submission and send it to the .11n chair who will forward it to the .18 chair before Wed. meeting.

17. Chair recessed meeting at 11:45 and will reconvene at 1:30 PM on Wed. 

Wednesday 7-14-04; 1:30 – 3:30 PM

1. Chair reconvened meeting at 1:34
2. Chair opened Joint meeting with .19 and Chair Steve Shellhammer and Vice-Chair Tom Siep
3. Proposed P&P rules change (19-04-10r6)

4. Will use balloting process to solicit acceptance 

5. CA prior to first LB ballot but AFTER the down selection process

6. What is CA doc (19-04-25r0)

a. Two way street

b. Must coexist with CURRENT standards not drafts

c. CA should reference (hopefully) an interference model for interference with EACH of the 802.xx standards
d. Analysis needs to be in the ball park not +/- 1 dB

e. Not intended to materially slow down the standardization process

f. Show trends of relative performance

7. Questions:

a. What is expected to happen at Ex Com (Paul Nikolich) on Friday? A – approval of Ex Com LB to affirm adoption at the Nov Plenary meeting

b. Could you maintain a list of 802.xx bands licensed and unlicensed? A – unlicensed for sure
c. Will .11n be grandfathered? A – as things have developed recently, probably not! This is a change
d. How should .11n maintain relationship with .19? A – Colin Lanzl volunteered to be the liaison at the WG level

e. Roles for Liaison? A – report to WG AND help development of the CA doc
f. Chair asked Colin to create a document defining the duties of the Liaison spanning entire WG as well as .11n. Colin agreed and chair agreed to devote time at Thursdays’ meeting for group comment and affirm the submission
g. Prototype of CA? A – not now; presently working on methodology document

8. Floor suggested we use the 20 minutes before the .18 Joint Meeting to ask the TG for a list questions relating to the logistics of the Berlin meeting:
a. What precisely must be uploaded on August 13 - doc, presentation, results?
b. What can change wrt material on the server after Aug 13?

c. Can new material be presented on the server after Aug 13?

d. How many hours before the start of the session can anything be changed?
e. If the numbers of presentations drops significantly can >1 hour be allotted?

f. Partial and full presentations given at the same time?

g. Can you yield your time?

h. Can you yield your time to someone in particular?

i. Any limitations on time for those that have submitted many partial proposals?
j. Are there any limitations to what can change between rounds?

k. Review logistics to voting rounds

l. Adrian will submit a submission listing the questions above. (doc. 11-04-0817r0)
9. Chair recessed at 2:17 until 2:30 at which time the .18 Joint meeting will be started.

10. Chair reconvened at 2:43 PM
11. Joint Meeting with .18 Radio Regulatory

a. .11n questions for Carl in (11-04-0789r0)

i. MIMO legal in ALL reg domains? A – No; in US channel bonding using MIMO may be controversial

ii. Expand 2.4 band? A – nothing published yet in the US
iii. How will bonded channels  be handled? Expected that bonded channel would be uniform in the center. A – TBD in US
iv. Will regulatory bodies spec modulation etc in addition to PSD? A – trend is to allow innovation

v. Carl commented 183 states represented at the ITUR!! Most regulations not published in English

vi. Can we formalize answers to these questions? A – Carl said he would get formal answers as time permits however .11n needs to formalize the questions first
vii. Also, Julius Knapp from FCC will attend the Nov meeting

12. Andy Gowan from UK Office of Communication (Ofcom) took a crack at answering the set of questions in (11-04-0789r0)

a. Are MIMO techniques legal? A – legal as long as allowable EIRP is not exceeded at any instant in time by the devices antenna array; note, this will apply to MIMO techniques using transmission delay techniques
b. Bonding? A – limited by PSD and EIRP per ECC decision and ETSI standard; ETSI limited to 20 MHz channels; ETSI is presently reconsidering the 20 MHz limit; at present there is no channel plan in the ECC 5GHz decision; in general there is no channelization plans in the 2.4 GHz bands in Europe, just a PSD and EIRP limit
c. Beam Forming? A – see b above
d. DFS? A – limits based on PSD relative to 1 MHz ; EIRP gain achieved from beam forming still  limited by EIRP limits

e. OFDM or TDMA? A – no issue, quite open in ETSI standard and ECC decision do not mandate any modulation
f. Jan Kruys was one of the authors of a paper by Intel and Cisco on MIMO and channel bonding techniques which was submitted to CEPT and he volunteered to make the content available which could be used as the basis of a submission to 801.11n.
g. Andy stressed that these are his interpretations of the current rules and he recommended that the questions be formalized and submitted to Ofcom UK for an official answer.

13. Any other business?

a. Review the agenda for remainder of this session?

b. Presentations this afternoon (5 pending); Andy and Geoff will present first after the break

c. .21 meeting tomorrow morning

d. Plans for Berlin

14. Chair recessed the meeting until 4:00 PM at 3:23PM

15. Chair reconvened the meeting at 4:04 AM

16. Presentation # 10; 40 / 20 MHz Interoperability for Robust, High Performance, and Compatible 802.11n Systems; 11-04-0772r0; Jeff Gilbert; Atheros

a. Introduction

i. In IEEE presentation 802.11-04/0786, we described the benefits of 40 / 20 / 10 MHz channelization for speed, robustness, and low-cost

ii. One key design issue is how to coexist and interoperate with legacy 20 MHz devices while operating in 40 / 20 MHz mode

iii. Efficiency is critical – the legacy interop mechanisms cannot notably degrade performance (e.g. 11g)

iv. This presentation details the 40 / 20 MHz PHY-level interoperation mechanisms
b. Conclusions:

i. Full interoperability between 20MHz and 40MHz 

1. Use differential sub-channel energy to detect 20MHz vs. 40MHz signal

2. Duplicate legacy compatible preamble in 40MHz signal

a. 20MHz STA can decode legacy SF (Signal Field)
b. 40MHz STA can use simple combining scheme to decode both 20MHz and 40MHz signals

c. Questions:

i. If adjacent 20 MHz channels in use, what happens? A – packet silence techniques; yes 3 dB penalty for 20 MHz channel just to get the Signal field (SF) 

17. Presentation #11; Antenna selection and RF processing for MIMO systems; 11-04-0713r0; Andy Molisch, MERL
a. Outline

i. System model

ii. Performance analysis

iii. Antenna selection algorithms

iv. Effect of nonidealities

v. RF preprocessing

vi. Summary and conclusions
b. Summary and Conclusion:

i. antenna selection retains the diversity degree, but SNR penalty 

ii. for spatial multiplexing, comparable capacity if Lr(Nt

iii. optimum selection algorithms have complexity N!/(N-L)!; however, fast, good selection algorithms exist 

iv. for low-rank channels, transmit antenna selection can increase capacity

v. channel estimation errors do not decrease capacity significantly

vi. frequency selectivity reduces effectiveness of antenna selection

vii. RF preprocessing greatly improves performance, especially in correlated channels

viii. Covariance-based (beam forming) preprocessing especially suitable for frequency-selective channels

ix. switches with low attenuation required both for TX and RX

x. antenna selection is attractive for reducing hardware complexity in MIMO 
18. Presentation #12; Preambles for MIMO Channel Estimation; (11-04-0794r0), Andre Bourdoux; IMEC

a. Motivation

i. MIMO-OFDM  is key to achieve 100 Mbps at the MAC SAP

ii. Conventional SISO preamble (11.a, g) is not sufficient

iii. MIMO channel estimation requires a new preamble
b. Recommendation
i. Several preamble structures are possible for MIMO channel estimation

ii. Preambles with simultaneous transmission from all TX antennas are mandatory
( no problem from AGC

iii. Least-square solution provides better estimate, is mandatory for FDM-based preambles
c. Questions

i. Was Noise AWGN? A-y

19. Presentation #13; Transmit Processing a Viable Scheme MIMO – OFDM in 802.11n ; (11-04-0792r0), Andre Bourdoux; IMEC

a. Recommendations

b. MIMO-TX and MIMO-RX schemes are both interesting for 802.11n

c. MIMO-TX needs channel knowledge at TX side
i. Estimation in reverse link has lower latency

ii. Delay between reverse link estimation and MIMO-TX transmission must be minimized

iii. must be supported by MAC Protocol
d. MIMO-TX has been demonstrated
i. Real-time (VHDL, 5GHz band)

ii. Wireless, 2x2 antennas

iii. MIMO-OFDM-SDM (108 Mbps) and MIMO-OFDM-MRC (8 dB SNR improvement)

e. Questions:

i. None

20. Presentation #14; Co-Channel Interference in.11n Networks; (11-04-0819r0); Aon Mujtaba; Agere Systems

a. System A

i. Target a max PHY throughput greater than 200Mbps

ii. Constrain BW to 20MHz

iii. introduce 4 transmit antennas for spatial multiplexing

iv. Assume 4 receive antennas

v. 64QAM, R=3/4, GI=0.8us, 64-point FFT

vi. Achieve: 216Mbps

vii. System A: “4x4x20”

b.  System B

i. Target a max PHY throughput greater than 200Mbps

ii. Enhance BW to 40MHz

iii. introduce 2 transmit antennas for spatial multiplexing

iv. Assume 2 receive antennas

v. 64-QAM, R=3/4, GI=0.8us, 64-point FFT

vi. Achieve: 243Mbps

vii. System B: “2x2x40”

c. Conclusions:

i. In an isolated cell, bandwidth expansion coupled with spatial multiplexing provides a more robust path to throughput enhancement

ii. 2x2x40MHz is ~5dB more robust than 4x4x20MHz at 1% PER

iii. In a multi-cellular deployment:

iv. BW expansion increases Co-Channel interference

v. SNR degradation due to CCI increase is balanced out by increase in link robustness

vi. “comparable” capacity of 2x2x40 and 4x4x20 systems

21. Chair announced that all known presentations have been given
22. Chair reviewed morning session plans – Joint .21, plans for Berlin

23. Chair recessed at 5:42 PM until tomorrow morning 8:00 AM
Thursday Morning; 7-15-04; 8:00 AM 

1. Chair convened the meeting at 8:02 AM
2. ~ 50 .11n members and ~20 .21 members were in attendance at 8:10

3. Joint meeting with .21 commenced
a. Ajay Rajkumar (Lucent); Joint IEEE .21 and TG .11n Meeting doc (21-04-0082r0)

i. Introduced his team

ii. Focus – Facilitate roaming across heterogeneous networks

iii. Some Elements of a solution might include
1. Some ‘make before break’ mechanism

2. Network neighborhood discovery mechanism needed

3. Standardized MAC interface to higher layers

a. MAC service model (e.g., Some sort of QoS continuity i.e., a QoS service/mapping leading to admission control)
b. Transport link delivery

4. Heterogeneous networks – e.g., Cellular and WLAN
iv. Questions:

1. How to handle different MAC layer architectures? A- use/define a new layer just below the IP layer

2. How will we get Cellular to cooperate? A – service continuity and session continuity is being investigate by Cellular as we speak
b. Bruce Kraemer, chair of .11n, described goals and status of TGn (11-04-0824r0)
i. Amendment to standard

ii. >100 Mbps at MAC Data SAP (not over-the-air rate)

iii. We are at the CFP stage and will hear initial proposals in Sept 2004
iv. LDPC coding, channel expansion, aggregation, MIMO are some of the likely candidates to be offered for the new standard

v. MAC SAP interface will not be altered

vi. Backward compatibility with .11 in at least one mode is a requirement with .11 and its amendments a,b,d,e,g,h,i,j assumed as the baseline to be backward compatible with
vii. Timeline reviewed

1. 1st LB fall of 2005 with 1st publication in 2007

4. Questions:

a. How does .21 fit with TGr and WIEN? A - TGr will deal with intra-ESS roaming and .21 will deal with inter-ESS. The question is the definition of an ESS;  the relationship with WIEN is still under discussion
b. Will .21 protocol enable traffic across 3GPP - .16 - .11n interfaces? A -  basically, that is the hope; the concept is just as cellular uses AAA service agreements today with other operators, why not .11 and .16?

c. What is the timeline to formulate interoperability mechanisms? A by Chair – within the next year; i.e., before the 1st draft
d. What does .21 need from TGn? A – TBD but will take as an action item within the 1 year window

e. Would .21 simulations be useful? A – too late to include in our down selection process as those have been defined in the CC and FRs but TGn would be open to inputs/useful mechanisms and would endeavor to incorporate them in the standard; the object is after all, a standard of high technical quality
f. Straw Poll - .11n members interested in establishing a WG liaison with .21 – (18 for,1 against,16 abstain)
g. Straw Poll - .21 members interested in establishing a liaison with .11 - (12,0,0)

5. Colin Lanzl lead a discussion re: Liaisons in general; (11-04-0823r0)
a. Motion by Adrian Stephens that the .11n chair request of the .11 WG Chair that a formal liaison with .19 be created was seconded by Steve Shellhammer passed (44,0,2)

6. Chair lead discussion of Logistics for Berlin doc. (11-04-658r3)

a. Overarching goal – timely high quality technical amendment
b. Answers to doc. 11-04-0817

i. Maximum time will be made available in Sept. meeting = 34 hours

ii. 62 presentations => ~.5 hours per presentation

iii. Equal time => time pool/# presentations

iv. All presentations will be heard in Sept.

v. Final time will be done on morning of Sept. 13

vi. No changes to presentation, order or time allocations after presentations begin on Monday Sept. 13

vii. Speaking order established on Monday Sept. 6

viii. Order will be established using a random process overseen by .11 WG chair
ix. Speaking order will be communicated asap on Monday Sept 6.

x. Doc. 11-04-0796r0 to be posted on Wireless World and will contain speaking order
xi. How to handle changes to docs posted on 8-13-04

1. Presentations will be frozen for the week on morning of Sept 13

2. Selection procedure doc remains (11-04-665r9) and contains definitions of Partial and Complete proposals

3. What about mergers occurring in 10 day interval before Sept. 13?

4. How do we handle the post presentation panel discussion?

5. Potential solution - Mergers and re-presentations would be given in Nov, not Sept and followed by a panel discussion
6. Voting would BEGIN in Nov. in San Antonio at the earliest
7. What needs to be posted?

a. Compliance with FRs, table 3.1 in FR doc

b. Comparison Criteria table in section 4 of CC doc (pages 6-16)

8. Discussion

a. Limitations on changes between rounds of voting? A – none since changes are encouraged between rounds

b. Limitation on time for those who have registered presentations? A – fixed
c. Will everyone who is presenting know when the other presenters are presenting? A – yes

d. To accommodate orders of the day in other Task Groups can presentation slots be exchanged? A – After discussion the conclusion was that presentation slots cannot be exchanged.

e. Is swapping in general allowed? A – no

f. Once agenda for week of Sept is approved at the start of the session it cannot be changed? A-yes
g. What precisely must be on server? A – FR and CC material

h. If someone opts out will slots be moved up? A – yes; accordion process
9. Chair recessed at 10:02 until 10:30

10. Chair reconvened at 10:37 AM

11. Return to Discussion of Berlin Logistics

a. Only complete presentations have voting status

b. Partials can be combined to create a complete proposal; partials can combine with complete proposals to create a new complete proposal
c. First voting will take place in November at the earliest
d. How do we handle the merged presentation posting after Berlin? A – probably use the same format by requesting merged proposals be put on server in advance (at least 10 days) of November meeting

e. What must be posted? A – Presentations, FR compliance, CCs, simulation results

f. How much can change between 8-13 and 9-13? A – honor system, up to membership to decide with their votes

g. Chair will take all comments into consideration and will create a separate procedure clarification  doc and post by next week
12. Adrian will repost his questions doc 11-04-0817 with the answers developed in the meeting today 
13. Colin Lanzl motioned to adjourn this July session and was seconded by John Kowalski passed by acclamation.

14. Chair adjourned the July meeting at 10:52 AM

15. See you in September
Minutes of TGn
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