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Abstract

Minutes of the High Throughput Study Group meetings held during the IEEE 802.11/15 Plenary meeting in San Francisco from July 22 through 25, 2003.

Executive Summary:

1. Responses to Comments from 802.15.3a on the proposed PAR and 5 Criteria were prepared, submitted in a motion to the WG on Friday and it was passed.

2. The WG will present the PAR and 5 Criteria to P802 LMSC ExCom

3. Channel Model special committee is on schedule to have a first draft of the model by the September meeting

4. User Model special committee is on schedule to have a first draft of a simulatable model by the September meeting

5. Chairman-elect suggested a timeline goal

6. Chairman-elect lead discussion for a Selection Procedure; conference calls will be held on August 27 and September 1 to discuss further

7. 18 presentations were input
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Total – 185 inclusive of all meetings in this session

Monday July 21, 3:30-5:30 PM 

:

1. Meeting was called to order by Study Group chairman Jon Rosdahl at 3:36 PM

2. Policies and Procedures were reviewed

a. Everyone gets to vote

b. 802.11 policies apply

c. Format documents correctly

d. 75% rule for ALL votes

e. IEEE-SA Standards Board By-Laws on patents and standards were read – RAND (reasonable and non-discriminatory)

f. Inappropriate topics for IEEE WG Meetings were reviewed

3. Jon Rosdahl strawman (doc. 11-03/520r0) agenda for the week was:

Meeting Call to Order

Policies and procedures (see #2)

Approve/Modify Agenda ( see agenda on IEEE web site)

Monday

Status Reports by UM and CM Special Committees

Timeline – Mathew

Monday evening - Special Committees F2F

Tuesday

Coexistence

Presentations

Comments from other TGs

Prepare final PAR and 5Criteria

Respond to TG comments

Wednesday

Respond to Comments

Presentations

Mid-week WG motions if needed

Thursday

Numerous papers (451r0, 473r0, 532r0, 494r0, xxx, yyy,www,523, 513)

Special Committee F2F

Channel Modelling – 494, 532, 523

User Model – 473r0, Wataru

Overflow – 

Motions for WG Plenary as needed

4. Motion#1 to approve May Minutes by Colin Lanzl and seconded by Adrian Stephens passed unanimously

5. Motion#2 to adopt modified Agenda by Gunter Kleindl and seconded by Tudor Cooklev passed unanimously

6. Status Report (518r1) on Usage Models presented by Adrian Stephens, Intel

a. External Contacts – WFA, UKRA, Cable Labs

b. Cumulative minutes – (doc 03/354r6)

c. Need to Prioritise at this meeting

d. Incorporate .19 channel models

e. Application Definitions

f. Usage Models 

g. Lead to Usage Scenarios that can be simulated

7. Status Report (03/528r0) on Channel Models presented by Vinko Erceg, Zyray Wireless

a. Current channel Model Doc is 03/161r1

b. Shadow fading + path loss

c. Adding Doppler Spreading

d. 6 models defined

e. Slope before break point(BP), slope after BP, distance of BP, Shadow Fading std deviation

f. Doppler Spreading – TX and RX are fixed but interferers are in motion – peaked curve

g. Cluster Model – (-infinity => Raleigh Fading, worst case)

h. To be done – Verify model against measured data, Add higher Doppler Spreading (100 Hz), Polarization Modeling, elevation Angular Spread

8. Mathew Shoemake, Chair-elect of Task Group presentation (doc. 530r0 ) on TGn Selection Process

a. Official Selection Procedure needs to be adopted

i. HT should consider its special characteristics when developing a selection procedure

ii. Examples - .11g and .15.3a selection procedure

iii. Proposed CCs – Aug 27, Sept.3, Sept. 10

1. Doc. (11-00/209r3) = .11g selection procedure

2. Doc.( 15-03-41) = .15.3a selection procedure

iv. Proposed Straw Polls were previewed by Mathew

v. Mathew plans on taking the straw polls on Wednesday

vi. Example straw poll,” If low hurdle vote what should the threshold be?”

b. Mathew Shoemake presentation (Doc 03/488r0) on Timeline Estimate

i. Scheduled Jan, Mar, May, July ’04 to select a baseline draft

ii. First SB in Mar 2005

iii. Approval at RevCom 2005

9. Recess at 5:22 PM until 7:00 PM this evening
Monday 7-21-03; 7-9:30 PM
1. Meeting called to order at 7:10 PM

2. Split meeting into two groups

a. User Models

b. Channel Models

3. Notes from User Model Session follow and minutes from the Channel Model session can be found in (doc. 03/0586-00):

a. Adrian’s Proposed Agenda/Process

i. Presentations – 

1. Wataru (doc 03/534) - Application Req’ts for AV and Voice

2. Lior (doc03/526) – Cable Labs Input on Usage Models

3. Gowans (UKRA) (doc. 03/653r0) – UKRA Wireless Requirements

ii. Prioritise Use Cases

iii. Check Coverage of Use Cases

iv. Informal meeting with WFA on Tuesday at 1 PM

v. Fill in the Gaps

vi. Select Process

vii. Joint session with .19

4. Wataru Gohda (Sharp) (534r0) Apps Req’ts for AV and Voice

a. Audio/Video

i. 24 HDTV MPEG2

ii. 7 Mbps SDTV MPEG2

iii. 3 HDTV streams

iv. Synchronization <<1us jitter for high end audio

b. Voice

i. Max 7.5 h peak, 3.5 hours average talk time

ii. Max 16 days standby, 7.4 days average standby

iii. Fast Roaming

c. General HT Requirements

i. Backward Compatibility

ii. Forward Compatibility

iii. Coexistence

5. Lior Paper was presented by John Kowalski – (11-03-0526) BW Guidelines for Home Networks

a. Bandwidth Requirements

i. Type of Video – Standard Definition – High Definition

ii. PC Streaming (local) over IP?

iii. Sports cannot be compressed as easily since it is real time whereas movies are basically pre-encoded

b. Home Media Distribution Service Scenario

6. Prioritisation Process

a. Straw Poll – Should we prioritise use cases (22,4,16)

b. If we do Prioritise should we

c. Rank using a scoring system (37)

d. Binary Yes/No (2)

e. Don’t care (8)

7. Use Case Voting Summary (High, Medium, Low)

a. #1 VoIP (20,7,150

b. #2 Internet Gaming (9,7,20)

c. #3 Multiple TVs (43,2,0)

d. #4 Video camera to TV (27,11,3)

e. #5 Video on Demand in your hotel (0,3,25)

f. #6 Replay at Sporting Event (0,21,20)

g. #7 Security camera (2,18,20)

h. #8 Multiple Music Receivers (28,10,2)

i. #9 Netmeeting in classroom (20,16,1)

j. #10 EN Replacement (28,4,8)

k. #11 BB download to Car (8,13,16)

l.  #12 Backup Home Files (12,14,10)

m. #13 Sync PDA (20,9,6)

n. #14 Download AV to a Server (19,9,7)

o. #15 Ad Hoc file exchange (5,11,19)

p. #16 Inventory Update (1,6,26)

q. #17 *Web Surfing (???) Mary will reword or delete

r. #18 Network Software (6,7,12)

s. #19 Medical Records (5,7,20)

t. #20 Sporting Event Statistics (0,2,28)

u. #21 Interactive Gaming Ad Hoc (5,1,22)

v. #22 Back Haul Traffic PtoP (11,8,11)

w. #23 Back Haul Traffic Pt to Multipoint (16,9,3)

x. #24 FWA Pt to Multipoint (End User) (12,9,4)

y. #25 Mixed Mode AP (36,0,2)

z. #26 CoChannel BSS Interference (13,12,6)

aa. #27 *Fallback does not need simulation(???)

ab. #28 Real Time Medical Intranet Streaming (4,17,13)

ac. #29 Distance Learning (4,10,10)

ad. #30 Video Conferencing with Headset (1,0,25)

ae. #31 *Enterprise IT(20,15,0) Javier will reword

af. #32 AV Playback from Internet via Home gateway(6,24,4)

ag. #34 Video Phone peer to peer (15,12,5)

ah. #35 High Throughput Ad Hoc (7,9,15)

* - needed to be rephrased before poll could be taken

Tuesday 7-22; HTSG 10:30 – 12 noon

1. Convened at 10:38 AM

2. Motion#3 - Amended agenda to accept overflow papers at today’s session moved by Bruce Kraemer and seconded by Val Rhodes passed unanimously

3. Presentation – (Doc.11-03/0513) by Taehyun Jeon, KAIST; Spatial multiplexing versus Coding

a. Spatial Multiplexing

b. OFDM

c. 2-Layer Spatial + Alamouti Codes

d. Simulation

i. T=2, R=2

ii. T=4, R=2

iii. T=4, R=4

e. Quasi Stationary – channel does not change within a frame 

f. Conclusion

i. Trade-off between spatial multiplexing and diversity gain

ii. Compared STBC and spatial multiplexing

g. Discussion

i. No coding in spatial mode

ii. Synchronization – assumed to be perfect

4. Presentation – (Doc 11-03/0514) by Heejung Yu; ETRI Korea; MIMO OFDM with Antenna Selection

a. System Model

b. Signal Model

c. Channel Model

d. Channel Capacity

e. General MIMO-OFDM

f. PC Card allows at most 4 antennas

g. Solution – use a subset of TX antennas

h. Selection Method

i. Sub-carrier based

ii. Make MIMO Channel Capacity matrix

i. Results = 3 antenna out of 4 performed better than using all 4 TX antennas up to SNR=25 dB

5. Presentation – (Doc 11-03/0509) Dr. Woo-Yong Choi;Electronic &Telecom Research Institute (ETRI) Korea; Dynamic RTS Threshold 

a. Basic TS-CTS Frame Exchange

b. Broadcast RTS Threshold in Beacon

c. Simulation results showed dynamic threshold helps in overload situation (17% for OFDM)

d. Conclusion – use dynamic threshold in overload situation

e. Discussion:

i. Algorithm used to adjust threshold?

ii. Inputs to algorithm – AP load

iii. RTS algorithm is vendor specific and not to be standardized

6. Preview comments from other TGs relative to our PAR

a. 802.15

b. PAR

i. Clause 12 - Scope – 100 Mbps is inconsistently used

ii. Clause 18 – is this a new standard rather than an extension?

iii. Coexistence

c. 5 Criteria

i. More than amendment

ii. Range is not a valid distinction

7. Thursday morning 8-10 AM we will meet as split groups

a. User Model – Ballroom C

b. Channel Model – Pacific L

8. Recessed until 3:30 PM today, same room

Tuesday 7-22-03; 3:30-5:30 PM
1. Reconvened at 3:33 PM

2. Jim Lansford; Coexistence joint meeting; (doc 19-03/023r0); Coexistence Guideline based on .3a experience; because.3a and HTSG are sort of on parallel paths:

a. Outline

i. Kinds of devices

ii. Traffic Types

iii. .3a activities

iv. Intersection

b. Device Types

i. Modems,

ii. STBs

iii. Still Cameras

iv. Video Cameras

v. Bridging devices

c. Traffic Types

i. Phy activity factor

ii. Session Duration

d. Intersections

i. Home

1. Separation distance

2. Video 5-10 m

3. Audio 50-100 m

ii. Hot Spots

1. Dual mode laptop acting as a bridge

iii. Enterprise

1. Video Projector

iv. Mobile

1. Mobile phone and GPS

2. radios less than 10 cm apart

e. Problem Areas

i. Multi-standard collocated bridging devices

f. Next steps

i. Simulations

g. www.ieee802.org/19 is link for presentation

h. Discussion

i. What should be interaction at each stage

1. identify user models which will have coexistence

2. after September coordinate simulations

3. Methodology for models (CIR?)

ii. Q - Timeline given workload with .3a? Q – Parallel activity

3. Presentation (doc 11-03/451r0); Ho Jin; Samsung Electronics; Korea

a. Title - Enhanced High Throughput MAC for DLP and multi-channel

i. DLP

ii. Multi-channel

b. DLP modes

i. Mode 1;DLP STAs share primary channel

ii. Mode 2;DLP STA uses either primary or DLP channel

iii. Mode 3;DLP STA uses only DLP channels

c. New DLP Frame Format

d. 4-way handshake

e. New Assoc Request Frame Format

f. Simulation

g. Throughput Results

i. Significant throughput enhancement

h. Discussion

i. Ad hoc STAs cannot be in power save

ii. Hidden node situation will be a problem

iii. Why use PCF

iv. Usage model?

v. Best usage model from spectral efficiency viewpoint?

vi. Throughput in ad hoc mode?

4. Meeting was recessed at 4:48 PM until 5 PM, the deadline for comments from other task groups

5. Call to order at 5:04PM

6. Bob Heile, Bob O’Hara, Harry Worstell and Mathew Shoemake confirmed at 5:02 PM that there were no additional comments (other than those received from .15) had been received on the HTSG PAR and 5 Criteria

7. Stewart reported that he had received no additional comments in any of his email accounts at 5:10 PM.

8. Comments Resolution (doc.11-03/589 – 02 by John Kowalski)

a. .15 Comment#1 related to clause 12 of PAR – “Use of 100 Mbps is inconsistent in this document. Is this a minimum, maximum, or target?”

b. Resolution to #1 – We offer the following clarification that the PAR states:

i. “Maximum throughput is at least 100 Mbps at the MAC data SAP”

c. Discussion

i. Issue is really with the word ‘target’; remove target in our PAR

ii. Minimum requirement for the maximum throughput

iii. Replace ‘Maximum’ with ‘highest achievable’ in PAR

iv. We really do not want to change the PAR in any way as it would have to go through the approval process at the WG level all over again.

d. Straw Poll – The SG feels that the text properly states that the maximum throughput shall be at least 100 Mbps as measured at the MAC data access point (SAP) passed (96,2,2)

e. Motion #4 John Kowalski moved to accept as resolution to comment #1 - The SG feels that the text properly states that the maximum throughput shall be at least 100 Mbps as measured at the MAC data access point (SAP). Seconded by Colin Lanzl.

i. Discussion – will our resolution be a matter of record?

ii. Answer yes, all comments will be recorded in doc 11-03/588 which Jon is preparing

9. Recessed until 7:00PM

Tuesday evening, 7-22-03; 7-9:30 PM

1. Reconvened at 7:08 PM

2. Comment by Colin Lanzl on response to comment #1

a. Italicise appropriate text in PAR 

b. Motion#5 - to amend by Frank Howley and second by John Kowalski to add “After careful review of these paragraphs, the study group concludes that the text is unambiguous: the usage of the words maximum, peak and highest is clear.” after the italicised clauses passed unanimously

c. Motion#5 as amended passed (67,0,3)

3. .15 Comment #2 on clause 18 “This could mean that the entire standard is changed. Is this more than an amendment?”

a. Motion#6 - Mathew Shoemake moved to adopt the following text “It is not the intent of this PAR to allow the entire 802.11 standard to be changed. The PAR does call for an amendment, any changes “more than an amendment” will be out of scope. The text of item 12 restricts changes made under the 802.11n PAR to be modifications of the baseline 802.11 as defined, and the changes only “pertain to higher throughput”, thereby excluding all modifications that do not increase the throughput.” as a resolution to comment #2 was seconded by Frank Howley passed (76,0,8)

4. .15 Comment #3 on clause 18 para. 2 “The intent of this should be better defined. How significant is the scope allowed to be?”

a. Discussion:

i. We need to answer the question “how big is this sandbox?”

ii. Resolution suggestion #1 “The SG created the words in this paragraph as an extra explanation point. The intent of the SG was to create an amendment” 

iii. Resolution suggestion #2“Modes of operation that do not pertain to higher throughput will not be altered, and as such only those modes that pertain to HT will be within the scope of this PAR. The sentence quoted in the comment imposes an extra condition over and above those in section 12 (scope) that further defines the scope.”

iv. Resolution suggestion #3 “The intent is to ensure the HT modes will be extensions of the standard and include modes (i.e., more than 0) that are backwards compatible and interoperable with either .11a and/or .11g.”

v. This should be evolutionary rather than revolutionary

vi. Can lower data rate modes also be included? Answer yes if throughput is increased/

vii. Need to observe 4-hour (of meeting time) rule; difficult given we did not receive the comments until 5 PM but we will proceed in any case.

viii. Resolution suggestion #4 – “The intent is to ensure the HT modes will be extensions of the 802.11 standard and include one or more modes that are backwards compatible and interoperable with .11a and/or .11g. The sentence quoted in the comment imposes an extra condition over and above those in section 12 (scope) that further defines the scope”

ix. Motion#7 - by Frank Howley and seconded by John Kowalski to adopt suggestion #4 as our resolution to comment #3 passed (89,0,2).

b. Comment #4 on clause 18 para. 3 “The above paragraph [Clause 18: paragraph 3] states - 

‘In order to make efficient use of scarce spectral resources in unlicensed bands, the highest throughput mode defined by the HT amendment shall achieve a spectral efficiency of at least 3 bits per second per Hertz for the PSDU.’ should be removed since it describes a technical solution, not a goal for the TG.

i. Straw Poll – visual majority wants to keep the paragraph as is and craft a response.

ii. Resolution suggestion #1 “While the requirement of 3 bits per second per Hertz for the PSDU does “describe “ and places a technical requirement on the amendment, the spectral efficiency requirement itself does not define the final technical solution. The spectral efficiency requirement is not alone in this sense as there are other technical requirements such as the 100 Mbps of throughput that also describes the technical solution and places a technical requirement on the amendment. The spectral efficiency requirement has been added to insure that 802.11n maintains a distinct identity. The spectral efficiency requirement has been adopted to insure that overall network efficiency maintains high when there are multiple channels used. This requirement also insures that 802.11n continues on the path of increased spectral efficient that has occurred with previous 802.11 amendments such as 802.11-1997 DSSS (1/25=0.04 b/s/Hz), 802.1b (11/25=0.44 b/s/Hz), 802.11g (54/25=2.16 b/s/Hz) and 802.11a (54/20=2.7 b/s/Hz).

In response to the issue of coexistence with 802.15, please see the response to comment #5”

iii. Motion#8 By Mathew Shoemake and seconded by Brett Douglas to adopt suggestion #1 above to resolve comment #4 passed (84,3,6).

c. Comment #5 on clause 18 last paragraph “Is this part of item #4 or a statement about coexistence? Regardless, there should be an explicit statement about coexistence in this PAR.”

d. Resolution suggestion #1 “The purpose of this statement is to ensure fairness (a strong form of coexistence) when operating in the presence of existing 802.11 products. The SG is already engaged with and the TG would expect to continue working with the 802.19 TAG, in order to define coexistence usage models to be considered during the evaluation of proposals.  This process is expected to be similar to the process now underway in 802.15.3a and is likely to re-use the appropriate coexistence usage models from that work during the TG phase.  

Furthermore, mechanisms defined by or derived from 802.15.2 are likely to be effective in managing the coexistence between 802.15.1 and a HT device.”

It is not appropriate to define additional specific coexistence requirements in the PAR as these are the result of work performed with 802.19 during the task group phase.

i. Motion#9 by Adrian to adopt suggestion #1 as the resolution of comment #5 was seconded by John Kowalski passed (85,0,0)

e. Comment #6 on 5 Criteria 6.2 Compatibility – “This language describes a revision, not an amendment. There is no requirement here for compatibility with the existing 802.11 MAC.

i. Suggestion #1 “Regarding the first point: the scope of the PAR is explicitly for an amendment.

The text in section 18 of the PAR reads:

"The scope of the MAC and PHY enhancements assumes a baseline specification defined by 802.11 and its amendments and anticipated amendments a, b, d, e, g, h, i and j. The enhancements shall be to support higher throughput. The amendment shall not redefine mechanisms in the baseline that do not pertain to higher throughput. "
This language provides compatibility with the existing 802.11 MAC.  This amendment enhances the 802.11 standard.

Regarding the second point: the text for 6.2 states:

"IEEE 802 defines a family of standards. All standards shall be in conformance with the IEEE 802.1 Architecture, Management and Interworking documents as follows: 802. Overview and Architecture, 802.1D, 802.1Q and parts of 802.1f. If any variances in conformance emerge, they shall be thoroughly disclosed and reviewed with 802. Each standard in the IEEE 802 family of standards shall include a definition of managed objects, which are compatible with systems management standards"

The text requires a statement of conformance with the 802.1 Architecture.  In the case of an 802 MAC, this requires that the behaviour of the MAC at its exposed interfaces meets that architecture.  For the 802.11 MAC, this places a requirement on the MAC SAP.  The statement in the 5C says: "The MAC SAP definition shall not be altered" thereby providing compatibility with the existing 802.11 MAC exposed interface and satisfying the requirements of this section.

ii. Motion#10 by Adrian Stephens and seconded by Mathew Shoemake to adopt suggestion #1 as our resolution to comment #6 passes (83,0,2)

f. Comment #7 on clause 6.3 of 5Criteria “This phrase (paragraph 2) is not precise. It is not clear what the target range is and how it differs from 802.11 or 802.15 definitions, please clarify. By definition range limitation is not inherent to 802.15. The fundamental difference between 802.11 and 802.15 is topology.

Range seems to be the only differentiator, and that is not a valid distinction.”

a. Suggested resolution #1 The range of a wireless LAN typically extends from tens to hundreds of meters.  The target range is implied by the definition of an 802.11 wireless LAN.  The current range of 802.11 wireless LANs are relatively larger compared to a WPAN.  According to http://grouper.ieee.org/groups/802/15/pub/WPAN-FAQ.htm, the FAQ of 802.15, limited range is an inherent aspect of 802.15’s scope: it defines a network in a personal operating space, “…the space about a person that typically extends up to 10 meters in all directions and envelops the person,” This has thus always been the fundamental difference between a WPAN and  WLAN.   In the Charter for 802.15 it states (http://grouper.ieee.org/groups/802/15/pub/1999/Jul99/99036r0P802-15_WG-Charter-Mission-Gameplan-Timeline.ppt ) “The IEEE P802.15 WPAN Working Group is chartered with developing Personal Area Network standards for short distance wireless networks.” 
The fact that WPANs may use a different topology is incidental; WPANs for 802.15 were originally envisioned, in fact as “802.11 MAC lite”; See

http://grouper.ieee.org/groups/802/15/pub/1998/Nov98/83617S_WPAN-Open-Session-Nov98.ppt  for example.

i. Motion#12 by John Kowalski and seconded by Colin Lanzl to adopt suggestion #1 as the resolution to comment #7 passed (86,0,3)

5. Recessed until 8 AM tomorrow morning; same room.

Wednesday, July 23,03; 8-10 AM

1. Meeting was reconvened at 8:10 AM

2. Jon spoke with Chairman of .15 who wanted to see a specific statement about coexistence made and other spokes persons for .15.3a who had an issue with bits/s/Hz.

3. Retrieved .3a PAR and in particular their coexistence statements which are:

a. Clause 13 Purpose

i. The project will address the requirements to support multimedia data types in multiple compliant co-located systems and also coexistence (18b).
b. Clause 18 Explanatory Notes

i. It is in the best interest of users and the industry to strive for a level of coexistence with other wireless systems, especially those in similar market spaces. Coexistence requirements will be established in SG3a selection criteria against which the proposals will be evaluated.
c. Discussion:

i. Reference our User Model work

d. Straw Poll – does the body believe we have covered coexistence adequately passed (45,0,?)

4. Chairman noted that we had discussed b/s/Hz at length last evening and asked the body if they wanted to readdress the topic. The body indicated visually it did not.

5. Presentation (doc 11-03/567r1) by Youngsoo Kim from Samsung Advanced Institute of Technology and Sunghyun Choi from the Seoul National University

a. Title – Throughput Enhancement via Frame Aggregation – A Sequel

b. Reviewed Frame Aggregation (FA) concept at AP but without delay since they were taken from the same queue

c. Throughput vs. datagram size – Theoretical for 54 Mbps showed best to work at 1800 to 2300 Byte packets

d. Packet Size distribution taken yesterday showed ¾ of the packets exchanged at our meeting had less than 128 Bytes!!

e. Therefore consider frame aggregation (03/376r0)

f. Numerical Analysis – frame aggregation (FA) shows significant advantage for distances less than 20 m (i.e., at higher rates) and also error performance is best in that range as well.

g. Performance Measurement using Chariot

i. FA has improved performance up to 1100 byte packets (limit due to due to 2304 limit)

ii. TCP reduces enhancement due to its inherent frame rate adaptation but still showed enhancement

h. Conclusion

i. FA improves throughput

ii. Current standard does not have to be changed

i. Discussion:

i. what would impact on VoIP traffic be?

ii. Yes it would be an issue so that FA must be done in conjunction with traffic type

iii. Also may work with multicast that has the same destination address; how practical?

iv. Yes so we need to look at FA for Multicast traffic

6. Presentation (doc03-0515-00) Nir Tal, Metalink 

a. Title -Time Variable HT MIMO

b. Purpose – real environment MIMO measurements

i. Measurements at 5.2 GHz 

ii. Measure All channels at the same time

iii. Wideband signal not CW

iv. Omni-directional antennas

v. Lanes in connectors

vi. LoS and NLoS measurements

vii. Measurements Over 100 ms

viii. TX antennas 2-5 cm apart

ix. T2-R2 MIMO system

c. Results

i. Major stationary null

ii. Some slow changes

iii. Some fast (T=10 ms) changes

iv. RMS delay spread tolerance

v. MIMO Capacity (Theoretical)

vi. MIMO capacity of a 2x2 system is indeed 2x average of 1x1 capacity

vii. MIMO capacity is indeed less variable than 1x1 systems

viii. MIMO with LOS channels do give similar MIMO gain due to residual reflections

ix. Periodic Motion – strong AM-like at exactly 100 Hz

x. Cause – fluorescent lights (in Israel at 50 Hz)

xi. RF channel is being AM modulated by the fluorescent light arcs at 2xf (2x50=100)

d. Conclusion 

i. 1.5 to 2x capacity gain using MIMO

ii. Slow variability

iii. Fluorescent modulation

e. Future Work

i. Polarization effects

ii. Coordinate with Vinko’s channel models

f. Recommendation

i. Take into consideration in design of MAC and PHY design

7. Presentation (doc 03/566r0) Mark Webster, Intersil 

a. Title - Topics in MIMO Channel Modelling

b. 6 Topics

i. Topic 1 Spatial Environment – Saleh-Valenzuela MIMO Modification

1. Generalize

2. Why – comparison with UWB models

ii. Topic 2 Tap Azimuth Spectrum

1. Time bins Aggregate Paths of Nearly equal length

2. Ray Tracing analysis

3. 1 ft = 1 ns

4. Assign tap angular spread within a cluster

5. Suggestion – use discrete sum instead of integration

c. Break presentation until Thursday morning when remaining 4 topics will be discussed

8. Jon suggested a Motion to take to the WG as follows:

a. “Believing the response contained in 11-03/0588-00 to be accurate and to meet IEEE-SA guidelines for responses to comments on the PAR&5 Criteria contained in 11-02/798r7 & 11-02/799r6, approve WG802.11 providing the aforementioned response to WG 802.15 (author of comments on WG 802.11 PAR & 5 Criteria contained in 03/288r0P802-15_WG-Comments-on-11n-PAR-&-5C.pdf) and all ExCom Members no later than 5 PM Wednesday, July 23, 2003.

b. Motion#13 by John Kowalski and seconded by Colin Lanzl passed (97,0,1)

9. Meeting was recessed until Thursday at 8 AM

Thursday July 24; 8:00-10:00 AM

1. Meeting reconvened at 8:03 AM

2. The meeting was split into two tracks – User Model and Channel model.

3. User Model Notes follow and the minutes of the Channel Model meeting can be found in (doc. 03/0641-00):

a. Presentation – Andy Gowans; UK Radio Communications Agency (UKRA); (doc.03/653)

b. UKRA is a Regulator so impartial

c. In UK; analog transmission shut off in 2010

i. Therefore go to digital TV

ii. Wireless Home Networking

iii. Current standards do not meeting requirements

iv. Define Home Access Network based on ATM25

v. Home Local Network based on 1394

vi. Top end 32 Mbps

vii. Simultaneous HAN and HLN simultaneously

viii. Digital Video Sender

1. Retransmission

2. Subscription services

3. Advanced

ix. QoS Requirements are tough

1. Start-up delay <500 ms

2. Control channel should not add more than 150 ms delay

3. Jitter <500ns

4. Reliability BER .625x10-11

5. PER 1.25x10-8

d. Adrian presented the updated  UM document (doc 11-03/355r3)

i. Scores have been added to the use cases

ii. Three new use cases were added and one cleaned up: 

1. Clean up of case 31 rewritten by Javier was weighted (15,18,0)

2. 35=home office ()

3. 36=enterprise conference room ()

4. 37=Ethernet cable replacement ()

iii. Classification now defined as

1. Use Case

2. Application

3. Environment

4. Mean Score [(3xhigh + 2xmedium + 1xlow)/total votes]

5. Absolute Deviation (Adrian’s secret)

iv. Ranked Use Cases

v. Organized:

1. Usage Model

2. Application Mix

3. Comment

vi. Created new usage model called Residential Ad Hoc

vii. Grouped Usage Models as

1. Residential

2. Residential IBSS

3. Small Enterprise

4. Large Enterprise

5. Conference Room

6. Hot Spot

7. Public Park/Out Doors

8. Outdoor Backhaul

9. Mixed mode BSS

10. CoChannel Legacy BSS

viii. From the ranked Use Cases captured the applications mixes for each Usage Model

e. Straw poll – modify agenda to discuss a description of the simulation methodology? (12,25,9)

f. Next Steps

i. Action Item - Ralf will research ‘typical loading for enterprise BSS’

ii. Conference Call list between now and September have been published on the reflector

iii. No one was unable to participate in CCs because of insufficient lines

iv. What will simulation look like?

v. Adrian’s current thinking – MAC simulation based on simple PHY model

vi. His suggested Process

1. Complete current Coverage process

a. Use email rather than CCs to complete this process before the next CC on Aug. 1, 9 AM UK

b. Volunteers

i. Eldad

ii. Rahul

iii. Bjorn

iv. Paul F

v. Young Soo

vi. Tomer

2. Merge Application mixes

3. Simulate before HTSG becomes a TG

4. Meeting recessed at 10AM.

Thursday July 24, 2003 10:30 – 12 noon

1. Meeting reconvened at 10:32 AM as a joint meeting

2. Agenda was modified without objection to allow Brian Mathews to discuss the planned press release

3. Brian Mathews – [Publicity] Press Release announcing approval of HT TG formation

a. Focus on Throughput

b. Missing a compatibility statement

c. Send email to Brian@linux-wlan.com
4. Presentation – Gunter Kleindl, Siemens, doc. 03/473r0

a. Title – Throughput versus QoS

b. Current MAC is inefficient

c. Efficiency decreases as air interface rate increases

d. Average packet size is <128 Bytes in 50% of the cases

e. EDCF QoS makes situation worse relative to DCF

f. Simulation with TCP/IP-UDP Split

g. Dynamic Back-off described (add offset)

h. TCP queue and DCP queue but could be extended to 4 queues as currently being proposed in TGe

i. Why not HCF – because traffic is bursty and uses Variable Bit rate codecs which causes large MAC overhead to accommodate the traffic rate changes

j. Recommendation – strongly recommends separate queues and EDCF

k. Discussion

i. Do we really need another back-off mechanism

ii. Based on QoS when will BW become a limitation

5. Straw Polls on Selection Procedure

a. Mathew Shoemake (doc. 03/626r0)

b. #1 Should 802.11n define Functional Requirements that must be met for proposal consideration (101,3,NA)
c. #2 •Should 802.11n define Comparison Criteria that must be addressed/answered for a proposal to be considered (94,5, NA)
d. #3 Shall the selection procedure call for all proposals to be strictly classified as MAC proposals or PHY proposals?
i. Discussion:

1. MAC, PHY or Both?

2. Why this split, could be others

ii. Result – (2,119)

e. •Assuming the following definitions:
1. Complete Proposal - a proposal that meets all the requirements of the PAR and the Functional Requirements

2. Partial Proposal - a proposal that meets some of the functional requirements and requirements of the PAR and does not contradict the functional requirements or requirements of the PAR but alone does not meet all of the Functional Requirements and requirements of the PAR.  Example:  A packet aggregation proposal alone would not meet the 100 Mbps PAR requirements, but likewise may not violate any requirement of the PAR.
ii. Should the Selection Procedure:

1. #4Allow for only introduction of “complete proposals” (6)

2. #5Allow for only introduction of “partial proposals” (1)

3. #6Allow for introduction of “complete proposals” and “partial proposals” (120)
iii. What should be used as a baseline for the 802.11n Selection Procedure?
i. #7–802.11g Selection Procedure 
YES (3)
ii. #8–802.15.3a Selection Procedure 
YES (36)

iii. #9–Indifferent (36)

iv. #10–Other: (9)

v. Should the 802.11n Selection Procedure incorporate a “low hurdle” vote: (87,1)
i. •If so, what should the low hurdle level be?
ii. #11 Greater than 20 % (11)

iii. #12 Greater than 25 % (62)
iv. #13 Other (20)

vi. #14 Should the selection procedure include a Panel Q&A session? (101,8)
vii. Should the procedure timeline target be:
i. #15 Initial presentations made in January 2004 with low hurdle vote in March 2004 and subsequent procedure steps continuing in May 200 4(44)

ii. #16 Other (58)
viii. When shall the group be able to change the procedure?
i. #17 Shall require a vote of at least 75% of the members to change the selection procedure (64)

ii. #18 Shall require a vote of at least 50% of the members to change the selection procedure (10)

iii. #19 Other (8)
f. Meeting and Session adjourned at 11:54AM
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