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Abstract

Minutes of the High Throughput Study Group meetings held during the IEEE 802.11/15 Interim meeting in Ft. Lauderdale from Jan. 13 through 17, 2003.

Executive Summary:

1. Completed a High Throughput PAR and 5 Criteria

2. 40 Day LB to approve PAR and 5 Criteria was approved by the WG

3. Jon Rosdahl will serve as Chair pro-tem for the March Plenary Meeting

4. If the LB pass and should approval be gained for Task Group status at or before the March meeting a TG chair will be elected at the March meeting; Jon Rosdahl will not be a candidate for the TG chair. Two candidates have been nominated – Bruce Kraemer (Intersil) and Matthew Shoemake (TI). Nominations are still open.
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Total – 114 inclusive of all meetings

Tuesday Jan. 14, 8:00-10:00 AM 

:

1. Meeting was called to order by Jon at 8:02 AM

2. Jon Rosdahl strawman (doc. 11-03/012r0) agenda for the week was:

Meeting Call to Order

Approve/Modify Agenda 

Review IEEE/802 & 802.11 POLICIES and RULES

Approve minutes of last meeting

Discuss/Revise PAR and 5 Criteria

Recess at 9:30 Thursday evening
3. Motion to approve Agenda by Adrian Stephens, seconded by Micky Mehta passed w/o comment unanimously (60,0,0)

4. Policies and Procedures

a. 75% rule

b. IEEE-SA Standards Board By-Laws on patents and standards was reviewed

c. Inappropriate topics for IEEE WG Meetings was reviewed

d. anyone may vote

5. Motion to approve minutes of last meeting by Bruce Kraemer , seconded by Colin Lanzl passed unanimously w/o comment

6. Meeting Objectives

a. finalize wording of PAR

b. develop response to 5 Criteria

c. Send PAR and 5 Criteria to WG 30 days before the Mar. meeting to perhaps allow the group to function as a TG on Monday of the March meeting

7. Current PAR is doc. 02/798r0 and 5 Criteria is doc. 02/799r0

8. Current scope reviewed. Noted it is recommended to be </= 5 lines

9. Presentation 03/075r0a by Colin Lanzl from Aware on Scope

a. Bounds

b. Issues

i. Channel models are based on usage models which are based on our applications/usage scenarios

c. Needs

d. Technical Requirements

e. Selection Criteria

f. Proposed scope statement

10. Discussion

a. There are assumptions on jettisoning current MAC 

b. Good start

c. Good compromise

d. Modes of operation refers to departures from the existing standards

e. Why 100 Mbps target? A – 100 mbps Ethernet

f. Should worldwide deployment be explicitly stated?

g. Throughput in terms of Mbps/Hz/user/????

h. Perpetuate the concept of separate self-contained MAC and PHY?

i. Don’t tie to a particular band since the worldwide regulatory environment is changing

j. Reference MBWA (Mobile Broadband Wireless Access)  PAR

k. Target family of rates for each scenario since 100 Mbps could be very expensive especially in a mobile environment

l. Cost/Performance/Complexity trade-off

m. Straw Poll – in favour of scope as it stands (71,6,2)

n. Straw Poll – should we add ‘global’ to the existing scope failed (1,56,11)

o. Straw Poll – should we remove reference to specific target failed (4,51,15)

11. Motion to adopt “ To define standardized modifications to both the 802.11 PHY and the 802.11 MAC so that modes of operation can be enabled that are capable of much higher throughputs, with a target minimum throughput of 100 Mbps as measures at the MAC data SAP” as the scope was made by Colin Lanzl and seconded by Micky Mehta. Passes (75,9,4)

12. Motion to adopt “ Proposals submitted in satisfaction of this PAR will be evaluated against usage models including (but not limited to) residential, hot-spots and enterprise. Additionally, proposals will be evaluated at least on their improvement of and impact to range, latency, jitter and backward compatibility. A technical requirements document and a selection procedure document incorporating these minimum criteria (and perhaps others) shall be used to evaluate and select proposals” as the explanatory notes for clause 18 in the PAR was made by Colin Lanzl but was not seconded.

13. Discussion:

a. Add network capacity 

b. Application is as important as usage model

c. Add power consumption and spectrum efficiency and etiquette

d. Mixed requirements and selection criteria

e. Backwards compatibility must be addressed

f. Bruce Kraemer, doc. 03/082r3, reviewed the MBWA PAR and Explanatory notes. In explanatory note, a table was included

g. Let’s not get too specific at this point

h. We need an ad hoc meeting to wordsmith the explanatory notes

i. Use comparison criteria versus hard requirements

j. Don’t use ‘winner take all’ approach, leave it open by using ‘technical solutions’

14. Colin requested help to further wordsmith the explanatory notes

15. 13 volunteered

16. Call for inputs to 5 Criteria doc 02-799r0

17. Jon formally declared that he would not be standing for chair of TG should it be created and called for candidates for chair

18. Meeting recessed – at 9:52 AM until 7:00 PM this evening 

Tuesday  Evening 1-14-03, 7:00 – 9:30 PM

1. Colin Lanzl (Aware) rewrote PAR clause 18 and presented as Doc. 03/088r0 since his previous motion did not receive a second. His proposal is copied below:

*******************************************************************************************

18.
Additional Explanatory Notes: {Item Number and Explanation}

Item 12.  

In the process of formulating this PAR, it was found that there are multiple user scenarios.  Accordingly, the task group will undertake the following steps:

1. Identify and define usage models, channel models and related MAC and application assumptions. Initial usage models envisioned include hot-spot, enterprise and residential; others are likely to be included.

2. Identify and define evaluation metrics that characterize the important aspects of a particular usage model.  The evaluation metrics may include but are not limited to the items listed in Table 1, provided in illustration of the format. 

Table 1: Evaluation Metrics

	Evaluation Parameter
	Usage Model 1
	Usage Model 2
	Usage Model 3

	Throughput at the MAC data SAP, MbpsNote I,11
	
	
	

	Range , meters
	
	
	

	Aggregate Network Capacity 
	
	
	

	Power Consumption (peak and average), mW
	
	
	

	Spectral Flexibility 
	
	
	

	Cost / Complexity Flexibility
	
	
	

	Backward Compatibility**
	
	
	

	Coexistence *
	
	
	


Notes:

Definition includes a measure of spectral efficiency (like bits/Hz/user/square meter).

That is, agnostic to a particular frequency allocation and perhaps able to implement spectral agility.

*The ability of one system to perform a task in a given shared environment in which other systems have an ability to perform their tasks and may or may not be using the same set of rules.

**Backward compatibility with non-HT 802.11 devices is desirable to the extent practicable. It is a comparison metric but is explicitly not mandated.  The question of what possible tradeoffs exist between high effective throughput modes and backward compatibility mechanisms requires detailed technical information that is not now available to the HT Study Group.

i. The target figure of 100 Mbps net throughput is intended as a guideline for the highest throughput mode. It is intended that net throughput will be a primary comparison metric, and it is possible that modes with net throughputs much higher than 100 Mbps will be defined. And the figure of 100 Mbps is intended as a mandatory minimum throughput for the highest throughput usage models

ii. It is anticipated that the new standard will contain a family of related modes, with different net throughputs. It is anticipate that some of these modes will have net throughputs that are substantially below 100 Mbps, but that are still substantially higher, given similar operating conditions, than any modes in the existing 802.11 standard.

iii. The figure of 100 Mbps is intended as a mandatory minimum throughput for the highest throughput usage models

3. Develop a technical requirement specification. 

4. Define a process for evaluations.

************************************************************************************************

2. Discussion:

a. Table in proposal was including only as an example

b. Are ‘notes’ necessary

c. Identify -> identify and define in two places

d. Paragraphs on throughput proposed by Sean Coffey from TI as follows:

i. The target figure of 100 Mbps net throughput is intended as a guideline for the highest throughput mode. It is intended that net throughput will be a primary comparison metric, and it is possible that modes with net throughputs much higher than 100 Mbps will be defined.

ii. It is anticipated that the new standard will contain a family of related modes, with different net throughputs. It is anticipate that some of these modes will have net throughputs that are substantially below 100 Mbps, but that are still substantially higher, given similar operating conditions, than any modes in the existing 802.11 standard.

3. Discussion:

a. Paragraphs on throughput not necessary, waters down PAR too much

b. Modes less than 100 Mbps should not be disallowed

c. Keep word ‘target’ to retain flexibility

d. Use of ‘family’ is consistent with our scalability goals

e. Straw Poll – happy with putting paragraphs as they are into the docs (52, 9,11)

f. Straw Poll – who wants to give more thought before including in the doc (visual yes indication)

g. Need to keep 100 Mbps as an absolute hard limit

h. Adaptive modulation or water filling would qualify under the paragraphs above

i. Eliminate ‘net’ and just refer to throughput

j. Straw Poll – Colin’s doc. with Sean’s paragraph’s added (42,2,17)

4. Paragraphs on backward compatibility proposed by Sean Coffey from TI as follows:

a. High throughput amendment aims to produce a unified amendment that provides a high degree of commonality in solutions, and to preserve interoperability between all High Throughput devices. It is desirable that every HT device should be capable of communicating with every other HT device.

b. Straw poll – happy if just the last sentence (18)

c. Straw poll – those happy with full paragraph (9)

d. Let’s not encourage optional modes in our PAR as this leads to poor interoperability.

e. Commonality is good but let’s not force interoperability in all cases, e.g., Multiple bands and multiple modes would be problematic

f. Commonality, interoperability, required or desired are the issues

g. What does solution mean? Mode of operation?

h. Solution means total module hear

i. Straw poll – agree on keeping this phrase “produce a unified amendment that provides a high degrees of commonality” failed (11,24,22)

j. Purpose of this paragraph – underline concept of consumer/enterprise/hot spot devices communicating effectively

k. Straw poll –Resolved: it is important that every HT device should be capable of communicating with every other HT device to the extent possible (47,0,17)

l. Straw poll – mandatory instead of desirable underlined in statement above (39,4,7)

m. Should include - Within range and in a common band.

n. Really should be saying the devices should interoperate 

o. Straw poll – those that agree with “It is mandatory that every HT device should be capable of communicating with every other HT device in the same local area, provided that they operate in the same frequency band.” (51,1,14)

5. Motion to put the above paragraph doc.03/088r0 as amended to become document 03/088r1 as clause 18 of the HT PAR was made by Colin Lanzl and seconded by Bruce Kraemer. The amended document is shown above. 

6. Motion to table the motion above was made by Tim Wakeley and seconded by David Kline failed (5,38,19)

7. Return to the motion on the table

8. Motion to amend by Tim Wakeley and seconded by David Kline to remove the paragraph added related to throughput (i.e., notes i) and ii) fails (6,48,7)

9. Return to the motion on the table

10. Motion to amend by Adrian to add “It is mandatory that every HT device should be capable of communicating with every other HT device in the same local area, provided that they operate in the same frequency band.” to the end of the document was seconded by Pratik Mehta.

11. Question was called but failed (15,14,19) since a 75% majority is required in a study group.

12. Discussion:

a. Too hasty

b. Technical therefore should be included in the actual scope

13. Call the question and it failed (13,15,25)

14. Orders of the day

15. Recessed until Thursday evening at 7 PM when we will deal with:

a. Motion to amend

b. Then main motion

Secretary note: at mid-session plenary additional time for HT-SG Thursday afternoon was approved by the WG 

Thursday  Afternoon/Evening 1-16-03, 3:30 – 9:30 PM

1. Jon reviewed schedule needed to get this SG approved as a TG for the March plenary meeting

2. Further discussion on Adrian’s motion to amend

3. Question to amend was called and failed (2,51,6)

4. Discussion on the main motion 03/088r1

5. Question of the main motion was called and the motion failed (6,22,40) without discussion

6. Do we really need text in para 18? Consensus was overwhelmingly yes (show of hands)

7. Question by Jon – those willing to put estimated date of March 2006 in PAR agreed (52,1,9)

8. Consequences were unknown however it was noted that the NEScom automatically assigns 4 years to the length of the PAR

9. Motion by Eric Jacobson, second by Colin Lanzl to put the estimated date of 2007-03-15 in clause 11 of the PAR

10. Discussion

a. Too pessimistic, wants 2006-03-15

b. Suggestion to compromise on 2006-09-15 was not supported by a show of hands

11. Motion to call the question passed (38,1,11)

12. Motion on clause 11 date of 2007-03-15 passes (39,7,17)

13. Straw Poll for those that were confused on previous motion and wish to leave the date as 2007 is (13, 23, x)

14. Motion to reconsider by Malik Audeh and seconded by Colin Lanzl passed (37,2,21)

15. Discussion

a. 2007 is too late

b. Since standard is so broad 2006 is not realistic

c. 2007 is not a good message to give to the press

16. Question was called without objection

17. Motion to add date 2007-03-15 in clause 11 (as stated in the original motion) failed (24,31,17)

18. Motion to consider 2006-09-30 as date for clause 11 in PAR by Malik Audeh and seconded by Colin Lanzl

19. Motion passed (55,6, 10) so the date in clause 11 was changed to 2006-09-30

20. In paragraph 18, ‘Item 12’ will have explanatory text added

21. Clause 17 in Draft PAR response was set to NO by acclamation

22. Discussion on clause 18

a. Tim Wakeley, doc. 02/748r2 on Enterprise environment and why HP would like to see the standard as more revolutionary as opposed to evolutionary. We will have gigabit EN to compete with he said

i. Discussion:

1. Range-rate could be satisfied by smaller BSSs

2. What about power and cost/complexity

3. What would high end be; by then it will be 10 gigabit

4. DT and NB platforms

5. Incremental increases will in fact slow the market adoption down as people will wait

b. Colin Lanzl asked for issues with clauses in doc. 03/088r1 so group could focus only on clauses with issues

i. No issues with Sections 3 & 4

ii. No issues with Section 1

iii. No Issues with Table 1

iv. Issues with Note related to capacity

1. ‘like bits per second per Hz (spectrum efficiency) per user(?) per sq meter’; per user was removed

v. No Issues with Note related to ‘Band agnostic’

vi. No Issues with Note related to ‘coexistence’

vii. No Issues with ‘backward compatibility’

viii. Issues with Note related to target figure of 100 Mbps

1. Remove target and guideline and replace with 100 Mbps as minimum

23. Motion to accept text 03/088r1 with the exception of the note related to the target data rate as clause 18 in the PAR was made by Colin Lanzl and seconded by Brett Douglas passes (37,12,7). This will become 03/088r2.

24. Further discussion of note related to throughput value:

a. Wording under discussion “The figure of 100 Mbps throughput is intended as a (mandatory) minimum value for the highest throughput usage models”

i. Mandatory mode instead of mandatory minimum

ii. Mandatory was right the first time

iii. Need to indicate minimum packet size if we define throughput

iv. Use nominal instead of mandatory

v. Straw poll to return mandatory to its original location was favourable

25. Session was recessed until 7:00 PM

1. Session was reconvened at 7:01 PM

2. Straw Poll – are the footnotes as they are sufficient  (9,4,6)

3. Should we move on to 5 Criteria? Chair’s rationale was No so Group returned to topic of throughput number

4. Straw poll to add “The figure of 100 Mbps is intended as a mandatory minimum throughput for the highest throughput usage models” (30,7,6)

5. Straw Poll to make this the final addition to this particular footnote (20,19,6)

6. Move by Colin Lanzl and seconded by Micky Mehta to add “The figure of 100 Mbps is intended as a mandatory minimum throughput for the highest throughput usage models” as a footnote to the table.

7. Discussion

a. No, not the only text we are adding

b. People are confused, yes additional sentences can be added to the throughput footnote

8. Motion passed (43,0,5)

9. Straw poll – to place the sentence in the footnote as shown above (16,8,22)

10. Discussion:

a. Let’s replace ‘100 Mbps’ to ‘100 to 200 Mbps’

b. Remove  ‘the figure’ and replace as ‘100 Mbps or more’

c. Straw poll – is this better? (28,5,9)

d. ‘or more’ makes text vague

e. Straw poll – delete ‘or more’ (38,11,3)

f. Straw poll – add ‘at least’ (majority agree) 

g. Straw poll - to remove ‘intended as a’ and replace with ‘the’  (majority agree)

h. Straw poll – remove ‘throughput for’ (majority disagreed)

16. Motion by Colin and seconded by John Terry for the footnote on throughput to read “It is intended that throughput will be a primary comparison metric and at least 100mbps is the mandatory minimum throughput for the highest throughput usage models. It is anticipated that the amended standard will contain a family of related modes, with different throughputs. It is anticipated that some of these modes will have throughputs that are substantially below 100 Mbps, but that are still substantially higher, given similar operating conditions, than any modes in the existing 802.11 standard.

11. Motion by Javier Del Prado and seconded by Gustav ? to amend by changing ‘highest’ to ‘high’ fails (3,56,12)

12. Main motion passed (50,1,10)

13. Clause 18 became doc. 03/088r3 as follows:

18.
Additional Explanatory Notes: {Item Number and Explanation}

Item 12.  

In the process of formulating this PAR, it was found that there are multiple user scenarios.  Accordingly, the task group will undertake the following steps:

1. Identify and define usage models, channel models and related MAC and application assumptions. Initial usage models envisioned include hot-spot, enterprise and residential; others are likely to be included.

2. Identify and define evaluation metrics that characterize the important aspects of a particular usage model.  The evaluation metrics may include but are not limited to the items listed in Table 1, provided in illustration of the format. 

Table 1: Evaluation Metrics

	Evaluation Parameter
	Usage Model 1
	Usage Model 2
	Usage Model 3

	Throughput at the MAC data SAP, Mbps#
	
	
	

	Range , meters
	
	
	

	Aggregate Network Capacity 
	
	
	

	Power Consumption (peak and average), mW
	
	
	

	Spectral Flexibility 
	
	
	

	Cost / Complexity Flexibility
	
	
	

	Backward Compatibility**
	
	
	

	Coexistence *
	
	
	


Notes:

Definition includes a measure of spectral efficiency (like bits/Hz/square meter).

That is, agnostic to a particular frequency allocation and perhaps able to implement spectral agility.

*The ability of one system to perform a task in a given shared environment in which other systems have an ability to perform their tasks and may or may not be using the same set of rules.

**Backward compatibility with non-HT 802.11 devices is desirable to the extent practicable. It is a comparison metric but is explicitly not mandated.  The question of what possible tradeoffs exist between high effective throughput modes and backward compatibility mechanisms requires detailed technical information that is not now available to the HT Study Group.

# It is intended that throughput will be a primary comparison metric, and at least 100Mbps is the mandatory minimum throughput for the highest throughput usage models. It is anticipated that the amended standard will contain a family of related modes, with different throughputs. It is anticipated that some of these modes will have throughputs that are substantially below 100 Mbps, but that are still substantially higher, given similar operating conditions, than any modes in the existing 802.11 standard.

3. Develop a technical requirement specification

4. Define a process for evaluations

****************************************************************************
14. Straw poll – (concept only) Does the group feel it is worthwhile to mention an example possible throughput of 200Mbps somewhere in section 18? (19,27,22)

15. How many are willing to say PAR is done for now and push on to 5 Criteria. (42, 2, 11)

16. Turning to 5 Criteria document:

a. 6.2 Compatibility proposed by Colin Lanzl in doc. 03/127r0a

b. Compatibility with IEEE 802 requirements will result from keeping the MAC SAP interface the same as for the existing 802.11 standard. The proposed amendment shall introduce no 802.1 architectural changes. The MAC SAP definition shall not be altered ensuring that all LLC and MAC interfaces are compatible to and in conformance with the IEEE 802.1 Architecture Management and Internetworking standards. New managed objects shall be defined as necessary in a format and structure consistent with existing 802.11 managed objects.

17. Motion by Colin Lanzl and seconded by Bruce Kraemer that this text be adopted as 6.2 in the 5 Criteria passed by acclamation.

18. Motion by Bruce Kraemer and seconded by Colin Lanzl that doc. 03/082r3 be added into clause 6.1 of 5 Criteria as 

a. B) A wide variety of vendors currently build numerous products for the WLAN marketplace. It is expected that the majority of those vendors, and others, will participate in the standards development process and subsequent commercialisation activities.

b. C) WLAN equipment is accepted as having balanced costs. The addition of High Throughout capabilities will not disrupt the established balance.

19. Motion passed by acclamation

20. Motion by Colin Lanzl (doc. 03/128r1a) and seconded by Brett to reconsider section 6.4 and add “The following documents are examples that support the feasibility of elements of high throughput technology.” 

IEEE 802.11-02/180r0
On the use of multiple antennas for 802.11

IEEE 802.11-02/138r0
Throughput Analysis for IEEE 802.11a Higher Data Rates
IEEE 802.11-02/232r0
Extended data rate 802.11a

IEEE 802.11-02/294r1
HDR 802.11a solution using MIMO-OFDM

IEEE 802.11-02/320r0
¼ Giga-bit/s WLAN

IEEE 802.11-03/025r0
Benefits of smart antennas in 802.11 networks

IEEE 802.11-02/708r0
MIMO-OFDM for high throughput WLAN: experimental results

And for part b

The technologies referenced in some of the documents above have been in use in other fields for some time. Until the full extent of the user models referenced in the HTSG PAR is understood, the study group cannot completely assess the extent of reasonable testing for those technologies. However, the increased capabilities envisioned for the baseband and RF parts necessary to implement the proposed amendment are in line with the current progress in ASIC technology.

And for part c

Analysis of current WLAN products and of proposals of potential candidate approaches provides confidence in the reliability of the proposed solutions.

There are currently reliable WLAN solutions. The study group envisions that the proposed amendment will result in no less reliability.

21. Straw poll – is the above text sufficient (32,2,8)

22. Motion for clause 6.4 text passed by acclamation

23. Motion by Colin Lanzl (doc. 03/129r1a) and seconded by Zhong (?) to use as part ‘a’ of clause 6.5 “Support of the proposed standard will probably require a manufacturer to develop a modified radio, modem and firmware. This is similar in principal to the transition between 802.11b and 802.11g or between 802.11b and 802.11a. The cost factors for these transitions are well known and the data for this is well understood”  and for part ‘b’ of clause 6.5

“The new standard will provide manufacturers the option of supporting higher throughput. In general, the cost factor changes needed to implement the extensions envisioned by the study group are well within the capabilities of existing technology. Competition between manufacturers will ensure that costs remain reasonable. 

And for part ‘c’ “The proposed amendment has no known impact on installation costs.

24. Motion Passed by acclamation

25. Plan for next meeting

a. Motion for the WG to “Move to conduct a WG Letter Ballot 02/798r2 (PAR) and 02/799r2 (5 Criteria) and WG Chair to pre-submit to the executive committee for the March 2003 SEC meeting by 2-7-03 for the purpose of creation of the High Throughput Task Group” moved by Colin Lanzl and seconded by Bruce Kraemer, passed (59,0,2).

26. The WG chair has authorized Jon Rosdahl as the chair pro-tem of the potential new TG

27. Goals for March Meeting

a. Resolve LB comments

b. Create Task Group

c. Elect a Task Group Chairman

28. Meeting was adjourned at 9:30 PM
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