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Abstract

Minutes of the High Throughput Study Group meetings held during the IEEE 802.11/15 Interim meeting in Monterey from Sept 09 through 13, 2002.

Executive Summary:

1. Inaugural meeting of the High Throughput Study Group was held on Wednesday 9-11-02, 3:30 to 5:30 PM; attendance was excellent (>100) indicating high interest

2. Garth Hillman was affirmed as secretary.

3. Straw polls indicated that the scope should include:

a. Enhancements to both existing and planned 802.11 extensions

b. Throughput improvement expected should be quantified

4. Scope statement – ‘To define standardized modifications to the 802.11 MAC and PHY layers that achieve a minimum increase of at least xxx in throughput as measured at the MAC data SAP’ - was developed for the PAR

5. Purpose statement developed – ‘To improve the 802.11 wireless LAN user experience by providing significantly higher throughput for current applications and to enable new applications and market segments’ - was developed for the PAR

6. Jon’s meeting Doc. is 11-02/532r0
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Total – 165 inclusive of both meetings

Wednesday Sept 11, 3:30-5:30 Inaugural Meeting

:

1. Jon Rosdahl strawman (doc. 11-02- 532r0) agenda for the week was:

Meeting Call to Order 
Elect/Confirm Secretary

REVIEW IEEE/802 & 802.11 POLICIES and RULES

APPROVE/MODIFY AGENDA  

Set/Review Objectives

Discuss/Revise PAR and 5 Criteria

Develop a plan for future SG work
2. Meeting was called to order by Jon at 3:35

3. Opening Remarks by Jon on participation expectations

4. Garth Hillman was affirmed as secretary

5. Jon reviewed the rules and noted that as a SG non-voting members are allowed to vote

6. Agenda was proposed by Jon

a. Motion to adopt agenda – Adrian Stephens

b. Second – Bobby Jose

c. Passed unanimously

7. Jon’s comments

a. Chairman and Secretary are here to facilitate progress towards generating a PAR and Criteria

b. Want solutions not just technology when technical presentations are made

c. Noted our ONLY two tasks as a study group are to generate a PAR and a Criteria document

d. Strawman Title - Enhancements for Higher Effective Throughput

e. Strawman Completion date – July 2004 based on an aggressive but POSSIBLE timeline which Jon reviewed

f. Enhancement (Evolution) or Next Generation (Revolution)?

8. Comments:

a. What is scope; need discussion

9. Jon presented two scope statements which he had received over the past week

10. Why are we here – customers get half of what they pay for; they pay for 11 mbps but get 5.5 mbps

11. Discussion on this SG activity from the floor:

a. Agnostic to changes to MAC or PHY layers

b. Q - Evolution or revolution? A – do evolutionary enhancements now, new standard in another TG

c. High Throughput versus Higher data rates but would include higher data rates per se

d. Enhancements that can be achieved in 18 months

e. Keep options open to include things that might not be immediate; i.e. revolutionary

f. Try not to be too abstract in scope statement; don’t get too broad

g. Scope – closely coupled MAC and PHY to get optimal solution

h. Higher Data Rate is subset of Higher Throughput

i. Quantitative SCOPE not qualitative

j. Backward compatibility (a?, b/g?) requirement needs to be reflected

k. Coupling of MAC/PHY needs to be a major part of this activity

l. Enhancing existing MAC and PHY layers OK but which layers?

m. Does not have to apply to 2.4 AND 5 GHz; example – FEC at 5 GHz only

n. On the other hand Burst ACK – would be good for ALL PHYs

o. Scope – don’t be too narrow just to avoid conflicting with existing and developing standards

p. Why is existing performance is what it is; we need to clearly understand this before making new proposals; i.e., define the problem

q. Timing – make it worth our while; don’t think too small just to get done quickly

r. Coupling – MAC and PHY are viewed as decoupled today; should they be? 

s. Define “Throughput” then we can define what we want to achieve

t. Backward compatibility should not limit us and is not mandatory; i.e., revolutionary

u. Upper layer stack coupling to MAC is just as important as MAC/PHY coupling

v. RRM is discovering that the traditional layer 1 and 2 (MAC/PHY) scope of 802.11 is limiting

w. Higher layer protocols (e.g., TCP) can have a significant effect on system throughput

12. How to capture these ideas and use them? What will be our process?

13. Jon listed the Criteria as they exist today

14. Jon – “If we answer why we are here we will be led to a purpose statement”

15. Jon – “If we answer what we hope to accomplish we will be led to a scope statement”

16. Jon – proposed a strawman scope

17. Discussion specifically on scope

a. Does everyone understand “Throughput” – (majority, 0, <10)

b. What is meant by and not meant by the proposed scope statement

c. What is history of proposed scope statement

d. Higher throughput and data rate for OFDM modulations only?

e. Straw Poll – Should enhancement of 802.11b throughput be included? (34 for,23 against,27 abstain) -> (34,23,27)

f. Straw Poll – Should enhancement of 802.11a throughput be included? (96,0,4)

g. Straw Poll – Should enhancement of 802.11g throughput be included? (72,8,14)

h. Throughput – data rate as measured at the MAC data SAP (versus the air interface bit rate)? Or Air Interface Rate minus overhead introduced by the MAC (actual header and trailer bits AND back-off idle periods)? Or Air Interface Rate minus overhead introduced by the MAC (actual header and trailer bits AND back-off idle periods AND Management frames such as Beacons)? OR ????

i. Adrian Stephens proposed a new scope statement – “To define standardized modifications to the (existing?) .11 MAC and OFDM PHY layers that achieve an increase in throughput measured at the MAC data SAP”

j. Straw poll - Should we consider only existing 802.11 standards (i.e., excluding .11g and .11e) as the baseline from which this group operates? (6,62,10)

k. Straw Poll – replace strawman scope with Adrian’s but with (existing?) removed – “To define standardized modifications to the .11 MAC and OFDM PHY layers that achieve an increase in throughput measured at the MAC data SAP” (67,8,25)

l. Straw Poll – Should we quantify minimum increase in throughput at SAP interface? (55,29,15)

m. What are the conditions under which we would measure this throughput – e.g., without sacrificing range etc.

n. Definition of throughput again?

o. Straw Poll – remove OFDM from Adrian’s scope statement passed (66, 25, 6)

p. New scope statement -  To define standardized modifications to the .11 MAC and PHY layers that achieve a minimum increase of at least xxx in throughput as measured at the MAC data SAP

q. Don’t get too broad

18. Recessed until 7 PM  Thursday evening

Existing queue – Jim, Terry

Thursday 9-12-02 7:00 – 9:30 PM

1. Meeting was called to order by Jon at 7:15 PM

2. Jon recalled that our broad goal is to answer What and Why

3. Agenda for the evening - Discuss and revise the PAR and Criteria and establish a process for going forward

4. Jon reviewed current scope statement developed in first meeting

5. Jon reviewed the Criteria we will need to meet

6. Timing – PAR must be delivered 30 days before Plenary session; this will make July 2004 strawman target difficult to achieve

7. Answer What and Why before establishing a timeline was requested by membership 

8. Answer Why first and then What was requested by membership

9. Discussion of why (Purpose):

a. What usage scenarios are we trying to address

b. Good Technology with a Balance of Wow and Value

c. Market spaces

i. Home (multimedia distribution)

ii. Hot Spot deployment (range, # users)

iii. Corporate LAN Deployment improvement

d. Higher data rates for Corp, > 200 mbps

e. Unified MAC+PHY, end-to-end solution

f. Scalable solutions which can take advantage of faster PHYs

g. High speed applications

i. Video

ii. Photo

iii. File distribution

h. High speed delivery of advanced services to Handheld devices

i. Increase the market size via standardized leading edge “wow” solutions

j. Improved spectrum efficiency

k. Extended range

l. Provide Value to the end user

m. Understand the user’s experiences

n. Keep bounds on range vs. rate trade-offs

o. Transition technology for current standards to the next generation

10. Comments:

a. Extended range conflicts with extended throughput

b. Enhance Range x Throughput product for WLAN applications (versus WPANs)

c. Spectrum efficiency improvement implies lower power, higher range

d. Are we going to try to address everything

e. Each of three areas have different infrastructures; how do we deal with this

f. Will it be the wired infrastructure that drives us to wireless – natural evolution

g. Evolutionary (shorter time frame) or revolutionary (longer time frame); don’t let timeline drive us down one path or the other

h. Answer – how much weight do you want timeline to have in the time vs. resources equation

i. Question to be answered at some point - What do you think the right combination of enhancements to MAC/PHY that allow for a fast track completion? 

j. We don’t want to miss Moore’s law and by not acting proprietary solutions will emerge which will dilute volume production

k. Let’s be realistic, this will take three years realistically and therefore we need to set the bar high to get the most bang for our buck

l. Wireless multimedia in the home.

11. Purpose Summary (Why)

a. Make our current system better

b. bits/sec/Hz/user – move these attributes to area 16 (other items) on PAR (majority)

c. Higher Throughput to improve the End-User experience in Market Spaces including but not limited to (65,1,1):

1. Wireless LANs in the Home

2. Hot Spot Deployment

3. Corporate LAN Deployment

d. We must include timeline because it is part of the PAR

e. Adrian’s strawman – To improve the 802.11 wireless LAN user experience by providing significantly higher throughput for applications including but not limited to those in the Home, Hot-spots and Enterprise Markets. (65,0,8)

f. Replace Adrian’s statement as follows - To improve the 802.11 wireless LAN user experience by providing significantly higher throughput for current applications and to enable new applications and market segments. (39,26,3)

12. Area 16 Other Details

a. bits/sec/Hz/user

13. Meeting was adjourned at 9:35 PM

Note: (xx,yy,zz) are the results of straw polls where xx=for, yy=against, and zz=abstain.
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