September 2003

doc.: IEEE 802.11-03/354r12

IEEE P802.11
Wireless LANs

High Throughput Study Group

Usage Model Special Committee

Cumulative Minutes

Date:
September 18, 2003

Author:
Adrian P Stephens


Chair, High Throughput Usage Model Special Committee

Intel Corporation

15 JJ Thompson Avenue, Cambridge, CB3 0FD, United Kingdom 

e-Mail: adrian.p.stephens@intel.com

Abstract

This document contains the cumulative minutes of the IEEE 802.11 High Throughput Study Group Special Committee on Usage Models.

The minutes are organised in this document in reverse order of date of meeting.

September 18, 2003

(Adrian: my thanks to Garth for taking these minutes)
Chair: Adrian Stephens

Secretary: Garth Hillman

1. Meeting was reconvened at 8:19 AM

2. 802.11n Chairperson gave control of the meeting to Adrian Sgtephens and his Usage Model Committee.

3. Changes to UM document was reviewed:

a. Added mean and standard deviation scores to the model Table

b. The lowest scores received were for Public park and Multi-point

c. The highest scores were for Residential at 2.8 and Enterprize at 2.7

4. Straw Poll – How many favor limiting the ‘mandatory’ usage models to the top 5 namely:

i. Legacy

ii. Co Channel

iii. Residential

iv. Enterprize

v. Hot Spot

b. And leaving the remaining cases as optional

c. Result (34,0)

5. Adrian then added a new ‘Status’ column to the Table indicating ‘mandatory’ and ‘optional’

6. So the optional models include:

a. Residential IBSS

b. Conference room

c. Public Park

d. Multi-point

7. Adrian recommended that when we vote to accept the document we do so with the simulation scenarios temporarily removed because they are not consistence with the models that have been modified.

8. Straw Poll – Should we focus on the 5 mandatory models rather than all of the models? Agreed unanimously

a. Discussion

i. We don’t have a mandatory usage case for outdoors

ii. We don’t have adequate ‘outdoor’ channel models

b. Straw Poll – should we add an outdoor case to the Hot Spot usage model? Failed (6,14)

9. Discuss Enterprise mandatory model

a. Discussion

i. How realistic is it?

ii. Not enough VoIP stations

iii. Are the number of VoIP stations [6] in this scenario adequate?

iv. Straw Poll – too low (11); about  right (12)

v. Notice that aggragate offered load is > 100 Mbps; does this mean QoS is implied?

vi. Yes, it is assumed that .11e will be in the legacy standard

vii. So, we should assume QoS in our simulations?

viii. Yes

ix. Co-channel interference is clearly needed but could we simplify the simulation by assuming the co-channel interferers are collocated

x. Is this too complex an issue to discuss here?

xi. It is relatively easy to replicate a BSS (i.e., collocate)

xii. What about simulation time?

xiii. Worst case, the simulations scale as n2
xiv. Each BSS in this scenario has 27 STAs
xv. At Intel, using Op Net, they have simulated over 100 STA BSSs in a reasonable time so this should be OK
b. Straw Poll – should we deal with the simplification issue now (5), should a special committee address this issue (17), let’s just leave things as they are (0)
c. Decision was to instruct the UM maintenance committee to consider simplification of the co-channel interference simulation
d. Discussion cont’d
i. What happened to the printing application
ii. Answer – it was merged with the local file transfer application
e. Adjacent channel interference effects; should it be treated similarly to co-channel environment?

f. Yes just as complex as co-channel

g. Could usage model maintenance committee consider adjacent channel interference as well?

10. Unanimously agreed to instruct the maintenance committee to simplify the co-channel interference simulation and the adjacent channel interference simulation

(Action: Maintenance consideration by Functional Requirements and Comparison Criteria special committee.)

11. Have we finished with Enterprize ? Yes(18,0)

12. Turned to Mixed-Mode legacy

a. Discussion

i. Which legacy systems:

1. b

2. g

ii. Need both

iii. What results will this give us? 

iv. Is this a deliberate low bar? 

v. Answer - yes since we are trying to demonstrate coexistence but not how well the systems coexistence 

b. Straw poll – should load in this usage case be significantly increased?  Failed (3,15)

c. Are we done with this usage case? Yes (25,0)

13. Turned to Co-channel Model

a. Discussion

i. Are APs considered as completely overlapping? Answer - No

ii. Adrian indicated that this is another case of inconsistency and therefore recommended simulation scenarios should be made informative in this revision of the document since thay are not consistent with the modified usage models. After consistency has been restored the simulation scenarios will be restored to normative status. There was no objection

iii. Done discussing this usage case? (22,0)

14. This concludes discussion of mandatory Use Cases

15. Returning to optional use cases; consider the Conference Room

a. Reasonable to have VoIP component?

b. Replace VoIP with best effort (BE)?

c. Straw Poll – replace VoIP traffic with BE traffic at the same volume as VoIP traffic failed (5,10)

d. Proposed to change to VoIP application in table to Conference Room VoIP

e. Done with this use case (11,0)

16. Public Park/Outdoor

a. Discussion

i. Add note that, “at this time, there is no outdoor channel model”

ii. Channel model committee needs guidance – does UM special committee want channel model committee to develop an outdoor channel model?

iii. Straw poll – 1) delete any mention of outdor channel model (3), 2) Invent an outdoor channel model(3) 3) Develop and validate an Outdoor Channel Model (9)

iv. Why only 12 or 13 voting when prior votes were at the 25 level?

v. Answer - Want to Spend time on mandatory modes not optional items

vi. Validation of model will not be quick since there is little to no data in the literature and therefore the data will have to be gathered; generation of the outdoor channel model itself can be quick

vii. Too long of a delay in the process for an optional mode!

b. Adrian asked the Chairperson to hold a vote on this important issue at the TGn level

c. Are we finished with this optional use case/ Yes (25,1)

17. Point to Multi-point Backhaul Optional case

a. Discussion

i. None

b. Are we done? Yes (12,0)

18. This completes consideration of all of the Usage Models

19. Consider Coexistence paragraph (in Models 9 and 11)

a. Discussion

i. .11h like mechanisms will be mandated anyway

ii. What will adding that complexity accomplish?

b. Adrian added a statement that .19 may require we consider at least interference from the primary users in the 5 GHz band

c. How will we simulate this?

d. Answer – we will need guidance from 802.19

20. Simulation Scenarios

a. Discussion

i. TX Power

ii. RX Noise Figure

iii. Simulation duration

iv. Effective loss due to lumped TX/RX errors

b. Scenario #1 – reviewed

i. Location

1. Why are stations along the wall? 

2. It was just the characteristics of the real life test case considered

3. Walls will not be considered in the simulation since they are already in the channel models

ii. Rate

iii. Delay

iv. MSDU size

v. Channel model

vi. Data Type

vii. Source

viii. Destination

c. No further discussion

21. This completes the discussion of the document

22. Return control of meeting back to TGn chair at approximately 9:40.

September 17, 2003

Face to face meeting of the special committee held during the 802.11 interim meeting at Singapore.
(Adrian: my thanks to Srini for taking these minutes)
Chair: Adrian Stephens, Intel

Secretary Srinivas Kandala, Sharp

Meeting called to order at 3:35pm

Minutes

Discussion on any mergers on usage models (basis document 03/355r10)

· Is there genuinely any difference between residential and residential IBSS?

· Opinion : useful to keep them apart?

· Anyone wants to speak for mergers? Answer is no. Consensus is keeping them separate.

· Any other possible mergers or deletions? No response.

· Remaining usage models are read about.

· Q: What is the rationale keeping mixed mode and co-channel BSS. 

· A: Not combined because they are different – first one operation in a single BSS and the second where there may be interference.

· Q: Anyone thinks there is a need for arena video broadcast. The presenter does not think that ther e is any thing specific for HT and would like to remove it. Questions asked if there is any objection to remove it. Hearing none, the Usage model 15 has been deleted.

· The presenter wants to score the usage models so that a measure of interest for the remaining usage models.

· Q: For large enterprise, is there only one AP. Yes, but with cellular frequence reuse. Q: What does it mean? A: They will be arranged like cellular. Q: Does this give both adjacent and co-channel interference? A: No, only co-channel interference because the adjacent channel is simulated. O: For this market, throughput is important we should consider adjacent channel. A: In order for us so that we have a scenario, but out of order to define a metric. 

· O: Some of the usage models we have here …

· A: Before we discuss numbers, we should take a look at the bigger picture.

What if we don’t agree with the way the models are how do we score? A: Assume that they will be fixed.

Scores for usage models (numbered by the numbers in 03/355r10):

1. 0 for Unimportant, 5 for middling, 27 feel important.

2. 5 for Unimportant,  12 for middling, 13 for important

4. 0 for unimportant, 9 for middling, 25 for important.

5. 0 for unimportant, 21 for middling, 12 for important.

6. 0, 8, 24

7. 11, 10, 7

8. 18, 9, 5

9. 4, 9, 23

10. 3, 7, 22

A member raised the point of introducing a new usage model.

The member would like to introduce Use case number 37 to residential and industrial

Q: What type of rate? A: 1 MB and TCP?

Q: How is this different from local file transfer? A: The delay is not the same. 

O: But you could not put delay because it is TCP.

O: But there is. There is a figure in a contribution 03/696r0, 100 ms.

O: You cant have TCP and a delay. We will change it to UDP and 100 ms.

Q: Is this recategorization appropriate. A: WE are simplifying the notation – UDP means no ack, TCP means ack.

Vote for including this to residential fails with a vote of 2,9.

Vote for including this to industrial fails with a vote of 2, 6.

Would like to add use case to the usage model that is not covered : Viideo on Deman in a Sports Arena or a concert hall environment.

Added Video on Demand to Public Park/Outdoor Space. How many STAs? 20, low-quality video. Categorization has been changed to Internet Video/Audio (A7 at 1 Mbps). Which use case is this? 20.6.

Vote for including this passes with a count of 4,3

Instead of adding 20 more STAs, the existing count of 15 Internet audio/vdeo has been changed to 20.

Chair reviewed the usage models for additions:

Opinion on 1: Not only are the going on at the same time, but the local file transfer is going at 30 Mbps. Don’t think this is realistic in a home.

A: We do not have an application labelled as local file transfer relaxed. Furthermore, it doesn’t matter because this is on TCP and if it only it gets 100 Kb/s, so be it as this is best-effort. No reason to prevent someone being able to show that kind of throughput.

Q: Is this realistic? Merely to cover a user case. Merely an attempt to cover all this.

Suggestion is to cut down the models or make it to residential multi-dwelling. Suggestion to incorporate this fails 3 to 6.

Purpose is to observe certains metrics (not yet defined, probably throughput, QoS parameters) through simulations.

Suggestion is to removing one of the video-gaming controllers. 

O:Not really realistic? 

O: No, the point of exercise it to exercise the proposals so that we can determine their limitations.

O: Problem is if one proposal does better than the others, they will merely say that it is realistic and may be you don’t get much comparison and may be better to be realistic.

Any objection to remove one of the internet video-gaming application? None, removed.

O: STa 5 & 6: Cut one of those stations

O: Purpose to have somewhat unrealistic to ensure that we can limit the number of limitations.

Chair removed internet file transfer from sta5 and sta6.

Q: Why is STA2 removed?

A: To trim the list so that QoS is reasonable.

Q: Is AP distinct from other devices?
A: Yes.

Q: Is the usage of DLP assumed?

A: Not necessarily, depends on how the proposal is designed.

Q: Interactive gaming, console to display should also be here?

A: You are right, it is not there. The reason for not putting here is technology one. With the QoS requirements, that is not an implementable system.

Sony has provided some information on the gaming requirements, but did not include this one. 

Suggestion is to include this place.

Chair felt that given the QoS requirements that that should be in another frequency and another BSS.

Vote to find out if usage case and usage model for the application of console to monitor fails 2, 5.

Chair does not think in terms of coverage, we have not lost anything by not adding the above case.

Is it realistic to split use cases 1 and 2? The question is already asked?

The question is not for merging, but the question is , “are both of them realistic”?

Q: Do you expect split homes that only do residential and residential IBSS.

A: The answer is we are not splitting, but merely providing two types of BSS. The usage model is designed to exercise these use cases.

Q: Do you expect this to be in the same home?

A: No statement on how they can be. There can be multiple copies in the same home too.

Q: This is not a really realistic case. If we design something as our goal, we may end up with the wrong system.

A: We have a team which did a quick and dirty simulation and they think it is realistic.

Q: To have enough bandwidth you should pretty much have all the devices in the same room.

A: Yes, it has been done. But you are right, when we have more accurate models, range could be a problem. But this comes in the maintenance phase where we can reduce the range or the devices. We do not want to preclude anyone being able to provide it.

Q: But the purpose if the proposals can meet this? If we don’t find that we can not, are we going to take a timeout?

A: Yes, that is what I expect.

O: We can aim high and aim hard or make it easy and too easy. What we can not do is just get it right at this moment and there should be modification as we move along the process.

Vote for accepting the usage model 1: 15, 0

Discussion on the usage model 1 is closed for now.

Discussion on usage model on Residential IBSS:

1. Is the throughput around 130 Mbps.

2. WE have UDP thorughput of less than 100 Mbps, but UDP+TCP > 100 Mbps. The reason we have chosen we have is to allow the proposals which can not do UDP for more than 100 Mbps but still satisfy the PAR. But we can not really show that a propsal that is greater than 100 Mbps does better with this. The reason why UDP traffic is lower in this case is because the QoS provisioning by 802.11e is not very good.

3. We only need high throughput onlyif all the devices are on the same channel.

Vote for accepting the usage model 2: 9, 2.

Discussion on usage model on model 2 is closed for now.

Discussion on usage model 6 (Hot Spot):

The reason for 2 STAs doing SDTV for somewhat like billboard application. 

This probably does not belong here. Suggestion is to remove it.

Q: If internet streaming audio/video is used, is there a way the rate is determined?

A: We just picked a constant rate. Is there a specific proposal to tackles this?

Back to remove the SDTV application from this:

Vote for removing the SDTV application fails with a vote of 5, 10.

Distributions for traffic patterns have not yet been set but will be used for simulations.

Vote for accepting the usage model 6: 9,0.

September 17, 2003 (Wednesday am)

Face to face meeting of the special committee held during the 802.11 interim meeting at Singapore.
(Adrian: my thanks to Jeff for taking these minutes)
Chair: Adrian Stephens, Intel

Secretary Jeff Wojtiuk SiGe Semiconductor

Meeting called to order at 8:20 am.

Agenda 

Review 11-03-355r9 and bring to consensus

Minutes

Resume review entry 15 of applications table

Local file transfer – weak consensus for 30MBit/s offered load

Interactive gaming console to display delay increased by factor of 4 to 16.  This reflects application delay with max four inputs to console.  If communicating in parallel a division by 4 is not required

Interactive gaming console to internet access MPDU changed to 512

Netmeeting application desktop sharing – guess 500kBit/s for offered load and 512 MPDU

Point-point backhaul traffic – difficulty in specifying offered load.  Voted to delete this application and delete scenarios and usage models that are dependant on it.

Point-multipoint backhaul – 5MBit/s offered load 512 MPDU suggested by Bjorn Bjerke based on internal data

Printing – discussion over 50MBit/s rate.  Rahul suggested a straw poll keep figure  or suggest smaller figure.  Poll result to have smaller figure  (10-6).  Adrian suggest straw poll to merge printing with small file transfer this is successful (6-5).  Remove printing as a separate application.

Video phone - PER 1e-2

Discussion over remaining TBDs in the applications table.  These relate to the packet

Loss rates for various video applications.  Packet loss rates given based on a loss of a 1024B MPDU per hour

VoIP delay vote to keep at 30 or change to a higher number.  Keep the same (6-1)

Review Use cases table

Video broadcast SDTV video audio at a sporting event

Vote low 0 middle 15 high 0  ave = 2 sdev = 0

Rahul suggested a Vote on VoD at sporting event/concert hall/hot spot

Low 2 med 7 high 2 ave = 2   sdev = 0.36
Vote on lightweight terminal wirelessly connected to a remote computer.

Low 1 med 10 high 4, ave = 1.8, sdev = 0.43
Vote on enterprise conference room

Low 2 med 10 high 2, ave = 2, sdev = 0.29
Review usage models table.

Action:  Adrian to check that reserved applications are not used in any of the models

Rahul suggest to remove warehouse from row 7 go back to use case 16 and mark as not covered.

Need to replace printing with local file transfer in the usage cases.

Discussed merge of 7 and 6, decided to keep separate

Discussed merge of 1 and 2, the big difference is the lack of an AP in 2.

Meeting ended at 10am.

September 16, 2003 (Tuesday pm)

Face to face meeting of the special committee held during the 802.11 interim meeting at Singapore.
(Adrian: my thanks to Jeff for taking these minutes)
Chair: Adrian Stephens, Intel

Secretary Jeff Wojtiuk SiGe Semiconductor

Meeting called to order at 8:10pm.

Agenda

Review Usage model document 11-03-355r8 and edit to reach consensus

Presentation – Application Parameters Definition for Usage Models, H.Bonneville, B. Jechoux, Mitsubishi ITE

Minutes

Start review from APPLICATIONS section of 11-03-355r8.  

Parameters definition:  Maximum PER paragraph.   Discussion over packet loss rate and packet error rate.  Change to packet loss rate.

Presentation by H. Bonneville  (10mins)

Resume review  

Discussion over choice of MSDU sizes for applications listed in the table.  Some choices based on constraints such as delay limits, which limit aggregation in VoIP.

Suggested specification ITU-T G.114 300mS round trip delay for VoIP.  Discussion continues on ITU spec 

Action: Colin Lanzl to check VoIP transport delay figure and report back.

DV audio Video – discussion on PLR for this, possibly 1e-5 - very long simulation time.  Maths is done in doc 696.  PLR could correspond to rate of  0.5 loss/hour.  Possible reference for max PLR 15-03-276r0 MSDU 1024

Action: H. Bonneville to look up document 696 and convert to MSDU size and report back

VoD control channel - parameters using best guess.

SDTV – discussion on PLR.  Research needed to find a reference for the tolerance of decoders to error rates

Action Adrian to e-mail appropriate organizations for advise on this.

Action John to research this and report back

Action Colin Lanzl to report back for VoIP MSDU size.

Removed Standard CD audio, PCM 5.1 Audio and PCM 10.2 audio.

Content download – load changed to 11Mbit/s to correspond to USB and flash speed.

Finished at row 15 of the applications table.  To be posted as new revision, 11-03-355r9.

Meeting finished at 21:33.  

September 9, 2003

(Adrian:  Many thanks to George Vlantis for these minutes)
Minutes for September 9th, 2003 teleconfence at 15:00 Pacific Time.  Duration 2 hours.

Tentative agenda:

0. Talk about the weather and price of fish until we ...

1. Appoint Secretary

2. Review Actions from last meeting

3. Report Activities since last meeting (all)

4. Review and approve changes made to 11-03-355r6.

5. Vote to approve 11-03-355r6 as our Usage Model Document.

6. Discuss any pending work and how it should get done.

7. Discuss expectations of September IEEE 802.11n meeting (Matthew

Shoemake if present) (in particular,  what do we need to report and

when.  How do we continue to maintain the usage models?).

Attendees:

Adrian Stephens (Chair)

Bjorn Andre Bjerke

Bruno Jechoux

Eldad Perahia

George Vlantis (Secretary)

Hervé Bonneville

John Ketchum

Liam Quinn

Mary Cramer

Rahul Malik

Valerio Filauro

Xiaolin Lu

Yonghe Liu

Minutes:

1.  Appointed George.Vlantis@st.com as Secretary.

2.  Adrian plans to present the Usage Model Committee's document

    at the opening session in Singapore.

3.  Agenda Review:

    Adrian made a motion to swap agenda items 5. and 6, with no objection.

    John questioned what it means to approve the document.  Adrian's response

    was that the activity has been approved at previous meetings, or that

    an approval of part of the document was acceptable, or that the document

    could be approved after the Working Group is approved. 

4.  Mitsubishi did not receive revision 11-03-355r7 of the document.

    Adrian e-mailed it to Mitsubishi.  Adrian proposed that this document

    be the baseline document for agenda items 4,5, and 6.

5.  The modified agenda was approved.

6.  Review of Actions from last meeting:

       Adrian distributed 11-03-355r6 with changes incorporating

       comments received on 11-03-355r5.

       Adrian incorporated changes from the WiFi Alliance on

       11-03-355r5.

       Adrian added Simulation Scenario 2 from George Vlantis

       and Valerio Filauro at ST Microelectronics in 11-03-355r7,

       Adrian filled out some other Scenarios in 11-03-355r7.

7.  Adrian distributed "Thoughts on 11-03-355r5" presentation from Rahul

    Malik of Panasonic by e-mail to the distribution list.  Rahul suggested

    to incorporate LOS into the Channel Models.

8.  Discussion on Outdoor Environment Model F (Large Space) and Outdoor Environment

    with its TBD Channel Model.  Bjorn and Rahul and Kirby think it is important.

    Those who feel Outdoor environment is important should propose to Vinko of

    the Channel Modeling Committee the need for such an outdoor Channel Model.

9.  Adrian clarified George's question that the Environment Model A (Flat Fading) is NLOS,

    i.e. it penetrates walls but no reflections.  It is theoretical and not

    in the Simulation Scenarios.

10. "House-to-House" Environment was added. "Arcade" was included in "Hotspot".

    "Outside to multiple STA" was included to "Other Custom Environments".

    "Roadside APs" was added to "Mobile".

11. Applications:  Jitter column was replaced with Maximum Delay column and

    a column "Protocol" (i.e. UDP or TCP) were added.  "Standard CD Audio"

    and "Remote User Interface" rows were added.

12. Herve agreed that "Minimum Application PER" column should be renamed to

    "Maximum Application PER", at Bjorn's suggestion.

13. Adrian proposed that Application 1 and 17, the MSDU size should be

    reduced to 1500 bytes, based on John's suggestion.

14. John inquired why PER was not specified by TCP.  Adrian argued that retries

    will effect traffic throughput, but can tolerate an arbitrary PER.

    John and Adrian agreed that the UDP PERs were too high.

15. Discussion on "Content Download", "Internet File Transfer", and "Local File

    Transfer" having too high a bandwidth.  George suggested that some 802.11e or

    ATM type nomenclature should be added to the table.  CBR or ABR ("best-effort")

    should be specified.  Discussion was cut off, but it was suggested that the

    paragraph above should be revised with e-mailed suggestions.  Adrian will

    take a crack at it.

16. Angie suggested that HDTV is being transported at 1500 bytes over UDP.

    Angie and Javier will work out the discrepancy (1500 bytes vs. 188 bytes) off line.

17. John suggested adding "TBR" to PER values that are not definite.

18. It was suggested that "best-effort" be added to the Simulation Scenarios,

    where appropriate.

19. Herve will hammer out the Printing 50 Mbit/sec requirement for Printing.

    He was doubtful that the average speed is 50Mbits/sec.

20. Recognizing that we were running out of time, and that we were not able to

    complete the "Applications" section, Adrian proposed to jump to what we will

    report:  that describes our activities; to provide a summary of the document;

    and to make a recommendation to form a group within 802.11n to continue the

    work.  Adrian suggested that we could propose to do maintenance on the existing

    document in one group and another to do the selection criteria.

21. Agenda item 4 (Review existing document) was completed partially.  Item 5

    (Discuss Pending Work) will not be completed beforethe Singapore meeting.

    Item 6 (Vote) was deemed to be impractical before the document is complete.

22. It was suggested that comments on the document be submitted by e-mail only.

    In order to get consensus, Adrian maintained that a face-to-face or long

    teleconferences are the only way to generate this consensus.  Therefore, Adrian

    will request of Matthew Shoemake that time be allotted in Singapore for a few hour

    session to get consensus on this issue.  (---> ADRIAN, DON'T FORGET!!! <---)

(Note added after the meeting: done.)

23. Question about how the requirement for Interactive Gaming were collected, especially

    end-to-end delay. Adrian's answer was that the figures came from Sony, using the

    retrace rate figures as the criterion.

24. Bruno questioned the 200 byte packet length for VoIP traffic.  64 bytes (32 bytes

    of IP, UDP, and RTP header and 32 bytes of data) every 30 milliseconds seems more

    reasonable.

25. We finished discussion on Applications.

26. Some "Use Cases" were removed due to removal of "Usage Models" in the following sections

    (e.g. "Small Enterprise", "Hospital Room", and "Retail Floor").

    "Broadcast SDTV" was added.  It was suggested that "Broadcast Video" be changed to

    "On-Demand Video".

27. Adrian thanked the attendees of teleconference for participating in the last meeting

    of the "802.11-HTSG Usage Model Special Committee".

August 26, 2003

(Adrian: Many thanks to Bjorn for taking these minutes)
Teleconference

Chair: Adrian Stephens (adrian.p.stephens@intel.com)

Secretary for this meeting: Bjorn Bjerke (bbjerke@qualcomm.com)

Attendees:

Irene Medvedev

Jim Tomcik

Eldad Perahia

George Vlantis

Rishi Mohindra

Valerio Filauro

Sherman Gavette

Bjorn Bjerke

Sanjeev Sharma

Hervé Bonneville

Steve Whitesell

Adrian Stephens

Tentative Agenda:

0.     Talk about vacations until we ...
1. Appoint Secretary

2. Adopt Agenda

3. Review Actions from last meeting

4. Report Activities since last meeting (all)

5. Review comments received on 11-03-355r4

6. Review Sample Simulation Scenario, addressing:

a. Is this level of detail adequate?

b. Does it map onto the usage model, or do we need additional explanation?

7. Identify process to complete simulation scenarios by september IEEE meeting:

a. Authors for simulation scenarios

b. Reviewers

8. Discuss expectations of september IEEE 802.11n meeting (Matthew Shoemake if present)

(in particular,  what do we need to report and when.  How do we continue to maintain the usage models?).

Adrian Stephens calls the meeting to order at 8:30 AM PDT. Roll call. Participants requested to e-mail Adrian to confirm their attendance.

1. Bjorn Bjerke appointed secretary for the meeting

2. Agenda:

· Add new agenda  item 4.a: Review and discuss document received from the Wi-Fi Alliance

· New agenda approved unanimously

3. Adrian reviews actions taken since the last teleconference:

· Vinko Erceg has added table of channel models to 11-03-355r5, and assigned appropriate channel models to the various environments; a couple of TBDs remain (“outdoor” and “other custom environments”)

· Adrian has added notes to 11-03-355r5 about the need for usage models that address coexistence. However, this work will have to be deferred to a later stage.

4. Adrian reports that he has added a sample description of a simulation scenario corresponding to Usage Model 1 to 11-03-355r5. He also reports that he has received a draft document from the Wi-Fi Alliance in response to our earlier call for input from industry/trade organizations. Discussion on this document is somewhat hampered by the fact that only a few of the participants have  received the document (this discussion actually takes place after Item 5 in an effort to allow more participants to receive their copies). It is pointed out that the Wi-Fi document defines environments and usage scenarios differently than our Usage Model document. Also, it seems that aggregate data rates quoted are lower than those specified by the Usage Model Special Committee. More discussion about how to use this document and interact with Wi-Fi follows. Conclusion: informal questions and comments are to be sent back to Wi-Fi to influence their discussion.

5. Comments received on 11-03-355r4 and included in rev 5:

· Comment from Dell regarding the use of notebook computers in the Residential environment added to Environments table

· The “Printing” application added to a number of Usage Models at HP’s request

· Channel models added by Vinko Erceg (see above)

Other comments made at today’s meeting:

· Multichannel audio included in the HDTV bit stream, so no need to specify a separate PCM 5.1 bit rate in Usage Models that include HDTV viewing (Sony)

· Application table: why have data rate and MSDU size numbers changed from rev3 to rev5 for Application #1 (DV Audio/Video) and #16 (Interactive Gaming)? (Sony)

Action item #1 (Adrian): resolve these discrepancies

· Mitsubishi will submit a set of written comments on 11-03-355r5 to Adrian following the meeting

6. Adrian describes the details of the sample simulation scenario that he has added. Discussion follows about the various entries in the tables specifying the scenario. Some discussion about how locations of STAs relative to AP are to be specified – no conclusion. The participants seem to be ok with the level of detail presented by the sample model and agree to follow Adrian’s lead in defining the remaining simulation scenarios.

7. Actions to be taken between now and the next teleconference (9/9):

· Review Wi-Fi document:

Action item #2 (Rahul, Mary, Adrian): review Wi-Fi document and provide comments

· Specify and review Simulation Scenarios 2-14 along the lines of the sample provide by Adrian. Results to be discussed on 9/9:

Action item #3 (George, Eldad, Adrian): specify Simulation Scenarios 2-14; George: 2 and 6; Eldad: 4, 5, 8 and 14 (+9 and 11 if time permits); Adrian: remainder

8. Discussion on this item deferred until next teleconference to be held on 9/9/2003.

Meeting adjourned at 10:30 AM PDT.

July 29, 2003

(Adrian: Thanks to Bjorn for taking these minutes)

Teleconference

Chair: Adrian Stephens (adrian.p.stephens@intel.com)

Secretary for this meeting: Bjorn Bjerke (bbjerke@qualcomm.com)

Attendees:


Bjorn Bjerke


Charles Wright


Mary Cramer


Eldad Perahia


Paul Feinberg


Garth Hillman


George Vlantis


Steven Halford


Jae Moon


Tim Tomcik


Kassim Olawale


John Kowalski


Rahul Malik


Tomer Bentzion


Valerio Filauro


Adrian Stephens

Agenda:

1. Appoint secretary

2. Review, modify and approve agenda

3. Discuss plan for moving forward

        3.1 Identify work that needs to be done

        3.2 Identify external dependencies

        3.3 Identify strategies, volunteers and deadlines!

        3.4 Ongoing interaction with 802.19 (coex)

        3.5 Need to maintain this work in TG phase

4. Discuss what information needs to go into a simulation scenario

        4.1 Specific vs random positions

        4.2 Transmit power?

        4.3 Receive sensitivity?

        4.4 Application rate vs range assumptions

        4.x Other items...

5. Discuss non 802.11 coexistence issues

        5.1 Should we add to simulation scenarios or have separate PHY-layer performance measurements?

        5.2 Mention "placeholder" simulation scenarios

Adrian Stephens calls the meeting to order at 8:35 AM PDT. Roll call. Participants requested to e-mail Adrian to confirm their attendance.

1. Bjorn Bjerke appointed secretary for the meeting

2. Agenda:

· Added new agenda  item 2A: status update from ExCom (Paul Nikolich)

· Added new agenda item 6: edits in document 11-03-355r3 (requested by Rahul Malik)

· New agenda approved unanimously

2A.  Paul Nikolich (Chair of IEEE 802) gives a quick update on the outcome of the ExCom meeting on Friday July 25. The PAR & 5C for 802.11n as well as comments provided by the HTSG were unanimously approved, setting the stage for the anticipated final approvals by NesCom on Sep 10 and the IEEE Standards Board on Sep 11. 

3. Adrian leads discussion on plan for moving forward

3.1  
Work that needs to be done: 

· Make sure all use cases are covered by one or more usage models (to be completed by Friday Aug 1 by those who volunteered at the SFO meeting). Adrian will merge all comments into Rev 4 of the working document (11-03-355r3)

· Fill in blanks in the table of application characteristics

· Decide on what information/parameters go into the simulation scenarios

· Make first cut at specifying simulation scenarios

3.2
External dependencies:

· Ongoing interaction with 802.19: concrete inputs from .19 not expected until after September 

· Application traffic data needed from academia/industry

· Wi-Fi Alliance: formal contact has yet to be authorized by Wi-Fi. Informal contact established through Paul Feinberg (Sony); comments anticipated by Aug 26. 


Action item #1(Adrian): identify exactly what the document from Wi-Fi will contain and when to expect it.

· Channel model committee: assign appropriate channel models to each environment specified by us. 
Action item #2 (Adrian): contact Vinko Erceg to have him fill in the channel assignments. 

Eldad mentions the need for a channel model appropriate for the outdoor backhaul usage model. Must be discussed with the channel model committee.

3.3 Strategy, volunteers, deadlines:

· Need to get external/academic input on traffic data and descriptions. Adrian mentions personal contacts with Dartmouth College, Arizona State University, as well as National University of Singapore as possible avenues for obtaining such knowledge. Cisco, Panasonic and Philips volunteer to try to obtain information from groups within their companies. 

· This work to be completed by  Sep 14

3.4 Adrian gives an overview of the ongoing interaction with 802.19. Mentions that .19 thinks our PAR is somewhat weak when it comes to coexistence with non-802.11 devices. Adrian is point of contact between 802.19 and 802.11 while Gunther is voting member of 802.19 and will follow closely their discussion with regard to 802.11n.

3.5 The usage model special committee mandate ends at the September meeting, but the committee may have to continue working beyond that date, possibly under a new name (e.g., as part of a committee on “evaluation criteria”)  

4. Adrian leads discussion about simulation scenarios

4.1 Discussion on whether to simulate with random or fixed network topology: The former will require significant simulation time, especially since several (many) different scenarios will need to be simulated; informal consensus seems to be to specify a fixed topology, with randomness in packet losses, etc.

4.2 Discussion on how to specify Tx power: Consensus on tentatively picking a standard maximum power (100 mW suggested by ?, 50 mW suggested by Adrian) to allow frequency band agnostic comparison of technology proposals.

4.3 Rx sensitivity: Should we specify the Rx noise figure? If so, the figure should be reasonable and realistic. Suggestion: use 10 dB from 802.11a as a strawman figure.

4.4 Discussion on this item skipped

5. Non-802.11 coexistence issues:

Adrian poses the question “should we have specific coexistence simulation scenarios or should coexistence issues be included in the regular ones?” The consensus seems to be to include coexistence issues in only a select few of the simulation scenarios.

Action item #3 (Adrian): Add notes on this to doc. no. 355r3.

6. Rahul suggests modifying the first sentence in the Introduction section in doc. no. 355r3 to emphasize that 802.11n is a high throughput amendment to 802.11. He will craft new sentence(s) and Adrian will merge this and other comments/updates into Rev 4 of the working document by Friday Aug 1.

Meeting adjourned at 10:30 AM PDT.

July 24, 2003

(Adrian: thanks to Garth Hillman for taking these minutes)

Tentative Agenda:  (continued from July 21, 2003 meeting)

· Appoint Secretary

· Approve Agenda (and review and approve on Thu too)

· Time for presentations (LCD projector on Mon pm)

· Presentation Usage Models: 534 – Wataru (done)
· Cable Labs 526 – Lior Ophir (done)
· Andy Gowans – DVB UK Update DVB & DTG.

· Prioritize Use Cases (done)

· Check coverage of use cases in Usage models

· Possible informal meeting with WFA (Tuesday 1pm,  room TBD) (not held)

· Identify how we can “fill in the gaps”

· Select process for going forward to September

Incorporate take-aways from 802.19 joint session into plan
Thursday July 24; 8:00-10:00 AM

1. Meeting reconvened at 8:03 AM

2. User Model Meeting

3. User Model Notes follow:

a. Presentation – Andy Gowans; UK Radio Communications Agency (DVB requirements). 

b. 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 Accessw Network based on ATM25

v. Home LocalNetwork based on 1394

vi. Top end 32 Mbps

vii. Simultaneous HAN and HLN simultaneously

viii. Digital Video Sender

1. Retransmission

2. Suscription services

3. Advanced

ix. QoS Requirements are tough

1. Startup 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 usage model document (doc 11-03/355r2)

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 rewriten by Javier was weighted (15,18,0) => mean=

2. 35=home office ()

3. 36=enterprise conference room ()

4. 37=Ethernet cable replacement ()

iii. Use Cases now defined as

1. Use Case

2. Application

3. Environment

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

5. Weighted absolute Deviation from mean

iv. Ranked Use Cases

v. Organized into Usage Models

1. Usage Model

2. Application Mix

3. Comment

vi. Created new usage model called Residential Ad Hoc

vii. Catgorized Usage Model 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. Rolf 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 parameterised PHY model

vi. Suggested Process

1. Complete current Coverage process

a. Use email rather than CCs to complete this process. Marked-up versions of 355r3 to be sent to Adrian by Aug. 1, 9 AM UK time

b. Volunteers

i. Eldad

ii. Rahul

iii. Bjorn

iv. Paul F

v. Young Soo

vi. Tomer

2. Merge Application mixes

3. Start creating simulation scenarios before HTSG becomes a TG

4. Meeting recessed at 10AM.

July 21, 2003

(Adrian: Many thanks to Garth Hillman for taking these minutes)
Tentative Agenda:

· Appoint Secretary

· Approve Agenda (and review and approve on Thu too)

· Time for presentations (LCD projector on Mon pm)

· Presentation Usage Models: 534 - Wataru
· Cable Labs 526 – Lior Ophir
· Andy Gowans – DVB (TBD)

· Prioritize Use Cases

· Check coverage of use cases in Usage models

· Possible informal meeting with WFA (Tuesday 1pm,  room TBD)

· Identify how we can “fill in the gaps”

· Select process for going forward to September

· Incorporate take-aways from 802.19 joint session into plan

Monday 7-21-03; 7-9:30 PM

1. Adrian’s Proposed Process

a. Presentations – 

i. Wataru (doc 534)

ii. Lior (Cable Labs) (doc 526)

iii. Gowans (UKRA)

b. Prioritize Use Cases

c. Check Coverage of Use Cases

d. Informal meeting with WFA on Tuesday at 1 PM

e. Fill in the Gaps

f. Select Process

g. Joint session with .19

2. The tentative agenda was agreed unanimously.

3. Wataru Gohda (Sharp) [534r0]

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, 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

4. Lior Paper – (11-03-0526) Bandwidth 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

5. Prioitization Process

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

b. If we do Prioritize should we

i. Rank (37)

ii. Yes/No (2)

iii. Do’t care (8)

6. Use Case Voting (High, Medium,Low) based on current UM draft; 355r1 Draft #1

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)

7. HTSG Meeting Recessed until Tuesday 3:30 PM

8. UM committee might hold an ad hoc meeting Tuesday 22nd at 1 PM – to be announced on notice boards.   (note added after the meeting – this ad-hoc meeting will not take place).
July 15, 2003

(Adrian: Many thanks to Bruce Kraemer for taking these minutes.  His minutes included a copy of 11-03-355r0 that was referenced and discussed.  Because this document is available on the 802.11 website, I have taken the liberty of removing that part of his minutes.)

Chair:  Adrian Stephens 

Proposed Agenda:

1. Appoint Secretary

2. Review and Approve Agenda

3. Briefly Review Rules about minutes (Adrian)

4. Brief report on Contacts from our "liaisons"

5. Report on activities on Usage Model Submission (11-03-355r0) and

presentation of submission (Mary, Adrian, all) 

6. Comments on document - improvements, errors 

7. Discuss process - how do we get to our end goals from here? 

8. Submission for July IEEE 802.11 HT meeting.  What should we submit, and who will do it? 

9. Planning for 802.11 HT meeting – what should we attempt to do there as a special committee?

Reference document distributed for discussion: 11-03-355r0 

 Call to order 6 :10 pm EDT

1. Secretary pro tem:  Bruce Kraemer

2.  Agenda discussion (none).

    Agenda accepted without objection 

3.  Taking of minutes should not contain role call, name only mover and seconder

4. Liaisons

No liaisons on bridge except WiFi. WiFi discussions with HT MRD group will be at next session in SF.

5 & 6. Submission –Walk through of 11-03-355r0 – However, not all submissions received since Friday have been included yet. 

Discussion topic 1: This version of the document proposes  that “Simulation Scenario” leads to usage model suitable for simulation. 

Adrian’s definition inserted here. Aggregation of applications and environment.

After discussion it was  agreed that in the next revision  “simulation scenario” will be replaced with “ usage model”. Subsequent discussion led to agreement that “usage model’ could be replaced by “use model”. 

Discussion topic 1:  How much detailed traffic info to include. Straw poll taken of “those in favor of quantified traffic being included”    7 for, 3 against

Adrian agreed that an update to document 11-03-355r0 to be released before next week.

7. Complete coverage of Sections 5&6. 

8. Several wording changes suggested for next revision. Adrian will prepare for SFO meeting.

Action item: Rahul will determine if AP required for use of block ack (i.e. can IBSS use block ack?).

It will also be necessary to clarify if an  IBSS will be expected to operate at 100 Mbps.

9. About 4 hours of HTSG meeting time is allocated for special committees. 

Adrian will prepare 15 minute overview of Use Model Special Committee activities and plans for Monday introduction in HTSG. 

 Special committees and all members must remember that HTSG’s first priority will be to complete PAR and 5 criteria by responding to comments from other working groups.

Observed that there are too many use models. When the group meets in SFO some time must be spent to prioritize use models.

Reminder that submissions should be made ahead of time.

Meeting adjourned at 20:00 EDT.

July 1, 2003

(Adrian: Many thanks to Steve Halford for taking these minutes)

Teleconference #2

Chair:  Adrian Stephens, Intel Corp.,  adrian.p.stephens@intel.com

Secretary:  Steve Halford, Intersil Corp     shalford@intersil.com

Next Teleconference will be Tuesday, July 15, 2003.

Meeting called to order at 11:35 am EDT.

Agenda (from the e-mail announcing the teleconference)

1. Appoint secretary

2. Roll call

3. Modify and adopt agenda

4. Decide how many different scenarios we want

5. How should coexistence scenarios be described?  Is this

in scope for this committee?

6. Create a list of the scenarios

7. Other business
Agenda Item #1: Steve Halford was appointed secretary for this meeting.

Agenda Item #2: Roll call.  Participants were requested to e-mail Adrian to confirm their attendance.

{List of attendees}

Alexei Gorokhov

Bjorn Bjerke

Christopher Hansen

Garth Hillman

Irina Medvedev

Jason Ellis

Javier Delprado

Mary Cramer

Mike Moreton

Paul Feinberg

Rahul Malik

Rolf Devegt

Sanjiv Nanda

Sean Coffey

Steve Halford

Tomer Bentzion

Vinko Erceg

Xiaolin Lu

Agenda Item #3:  Agenda adopted

Agenda Item #4:  Began the discussion of the number of scenarios 

Rolf Devegt suggested that 5 scenarios seemed like a reasonable number to target based on the past teleconference.

Adrian Stephens questioned if we needed separate scenarios for the 2.4 GHz band and the 5 GHz band

This was discussed within the group.

Tomer Bentzion suggested that the scenarios will be agnostic to the band, but the channel model will address

Rolf Devegt pointed out that each band would have different regulatory requirements that might influence the use

The group continued the discussion. It was pointed out that even within a single band there are a variety of regulatory requirements that impact use.  General feeling of the group was that the regulatory concerns were outside the scope of the usage cases.  Some of the difference would be important for the Channel Model subcommittee.  Question was raised that we need to be sure the usage cases and the channel model scenarios match up sufficiently well.  That is, we don’t want a usage case that is appropriate for an environment that has no channel model.  

Adrian suggested we set aside the present discussion and let Vinko Erceg review the 6 channel models being considered in the Channel Model subcommittee.

Vinko discussed the current models from the channel model subcommittee.

(Note from the secretary:  The channel model minutes can be found in 03/460r0.)

Six Models labelled A through F

Model A:  Flat fading, non-line of sight (N-LOS)

Model B: Residential, line of sight (LOS) with small delay spread

Model C: Residential & small office with a mixture of LOS & N-LOS.  Larger delay spread

Model D: Typical office environment (e.g., cubicles), NLOS

Model E:  Large office environment

Model F: Large open spaces, NLOS, large delay spread

Following Vinko description, the group discussed whether we needed two usage cases for the residential environments since there are two channel models.    General consensus that the usage cases for residential applications will use both models.

It was pointed out that we might want a channel model to cover usage of 802.11n in the large stadium, sport arena environment.  Vinko felt that Model F would cover this scenario, but we may want to revisit this and other possible scenarios (e.g., shopping mall).

Adrian stated the position that these usage models should imply some type of usage that is impossible with today’s 802.11a/b/g systems.  As an extreme example, Adrian felt we shouldn’t include something like a single Voice over IP phone since this is something possible with today’s 802.11 standards.  After some discussion, there was general agreement on this position.

Adrian reviewed where we stood with regard to the environments for the usage models:

Residential Scenarios – Two channel models, both should be used (Model B &C)

Two Enterprise scenarios – One medium size and one large size (Model D & E)

Hot Spots – Could be Model E or Model F

Rolf Devegt brought up the possibility of a factory usage environment…For example, to review and edit engineerings drawings while on the floor of a large manufacturing building.

The sports stadium environment was also discussed

Adrian felt that we need to justify each usage model.  That is, we need to be sure that each environment and usage model was appropriate for 802.11n to address.  

There was a question about channel model A and what environments/usage model would be associated with channel model A.  Vinko suggested that Model A is meant as a general PHY model that stresses the performance.  It is not necessary for us to target a usage scenario specifically for this channel model.

The group then began to discuss the inclusion of a coexistence model as part of the usage model.

Matthew Shoemake reported that he has contacted 802.19 to try and get their inputs into the 802.11n process early in the standard effort.

Adrian discussed his view of coexistence – Three cases of concern

A) Coexistence of HT and legacy 802 BSS on the same channel (do legacy devices still function?)

B) HT AP with a mixture of legacy  devices within same BSS (fairness to legacy devices)

C) Legacy AP with a HT device associated

Adrian then expressed the opinion that good fairness for case A would be that the throughput shouldn’t decrease by more than 5%

Suggested by others that the impact in Case A should be no worse than deploying a new ‘legacy’ BSS

It was also pointed out that 802.19 is chartered to look at coexistence among all 802 devices (802.11 & 802.15 & 802.16).  So, these cases that Adrian pointed out will need to be supplemented with 802.15 devices as well.

Group began to discuss the next steps and how to proceed in generating the usage models.

It was suggested that we start with a list of applications.  Mary Cramer (Agere) agreed to help work on and co-ordinate gathering this list.  Others that volunteered:

Bjorn Bjerke (Qualcomm)

Paul Feinberg (Sony)

Sanjeev Sharma (Samsung)

Rahul Malik (Panasonic)

Javier Delprado (Philips)

Tomer Bentzion (Metalink)

June 17, 2003

Teleconference #1

Secretary pro tem: Bruce Kraemer, Intersil, 2401 Palm Bay Road, Palm Bay, FL, 32905

(Mail Stop – 62-024, Phone: 321-724-7000, Fax: 321-724-7886)

(Many thanks to Bruce for these minutes and to Sean for Chairing this session – Adrian.)

This is the first in a series of biweekly calls.  The last meeting of the series will be Tuesday, September 9, 2003 

Sean Coffey called the meeting to order at 3:05 PDT.

Agenda for the first meeting:

1. Appoint secretary – Bruce Kraemer -Intersil

2. Roll call

To ensure proper distribution and future meeting notifications everyone on the call should send an email to coffey@ti.com. 

Attending this call were:

Meeting Chair: Sean Coffey          TI 
> Matthew Shoemake     TI 
> Bruce Kraemer        Intersil 
> Steve Halford        Intersil 
> John Kowalski        Sharp 
> Eldad Perahia        Cisco 
> Rahul Malik          Panasonic 
> Sanjiv Nanda         Qualcomm 
> Jim Tomcik           Qualcomm 
> Bjorn Bjerke         Qualcomm 
> Irina Medvedev       Qualcomm 
> Youngsoo Kim         Samsung 
> Chiu Ngo             Samsung 
> Sanjeev Sharma       Samsung 
> John Terry           Nokia 
> Peter Johannsen      Congruent Software 
> Ravi Narasimhan      Marvell 
> Mary Cramer          Agere 
> Javier del Prado     Philips 

> Roberto Aiello        Stacatto
> TK Tan               Philips 
> Liam Quinn           Dell 
> Chris Hansen         Broadcom 
> Rolf deVegt          Airgo Networks 
> Paul Feinberg        Sony 
> Robert Huang         Sony 
> Jason Ellis          General Atomics

3. Modify and adopt agenda

One of the primary discussion topics was to be Adrian’s document 802.11-03/455r0. It was distributed before meeting but many people did not receive it.  The reflector appears to be very slow when there are attachments. To compensate, documents should be posted to the 802.11 server. To ensure proper distribution and future meeting notifications everyone on the call should send an email to coffey@ti.com. 

Meeting Logistics

Future meetings will be held every two weeks but the call time will alternate between 3pm PT and 8:30 am PT.  A request was made to consider using netmeeting on future calls?

4. Define scope and outputs of usage model committee: 

Sean read description of usage model and purpose. Accepted by all as read.

1. Usage Model- a detailed model of expected realistic deployments and applications of 802.11n devices and networks.

2. Purpose-  the purpose of the usage models is to provide a basis for the development of functional requirements and comparison criteria for proposals to the HTTG.

As an example, we would define a  mix of devices and applications. It is expected that ~5 will need to be developed to represent the range of possibilities and that these will be used for comparisons of the proposed technical solutions.

John Kowalski indicated that he has a model document that could serve as a starting point for AV –will be improved and supplied by July 20. John asked  for peer review from Sony and Philips. 

5. Review status of liaison requests

A long list of potentially useful information sources was generated in Dallas. Letters were sent asking for help. [See below].

Responses have been received from some groups but there have been no technical submissions yet.

	Group
	Contact
	Email
	Response

	Wi-Fi Alliance
	Bill Carney 
	(bcarney@ti.com)
	Agreed

	1394
	Peter Johansson 
	(PJohansson@acm.org)
	Considering

	Cablelabs
	Lior Ophir 
	(lior.ophir@ti.com)
	Agreed

	WiMedia
	Lalit Kotecha 
	(lkotecha@sharplabs.com)
	Agreed

	Wi-Max
	Mikka Kasslin 
	(mika.kasslin@nokia.com)
	

	802.1
	Tony Jeffree 
	(tony@jeffree.co.uk)
	Agreed

	802.15
	Michael Seals 
	(mseals@intersil.com)
	Agreed

	802.17
	Mike Takefman 
	(tak@cisco.com)
	

	802.16
	Mikka Kasslin 
	(mika.kasslin@nokia.com)
	

	802.19
	Jim Lansford 
	(jimlans@mobilian.com)
	

	MMAC
	Yashuhiko Inoue 
	(yinoue@ansl.ntt.co.jp)
	Agreed

	Wireless USB
	Jeff Ravencraft 
	(jeff.ravencraft@intel.com)
	

	ETSI BRAN H2
	Erik Schylander 
	(erik.schylander@philips.com)
	

	IETF
	Dorothy Stanley 
	(dstanley@agere.com)
	Agreed

	DVB Association
	Andy Gowan 
	(andy.gowans@ra.gsi.gov.uk)
	

	ISO/IEC-MPEG
	Tony Jeffree 
	(tony@jeffree.co.uk)
	Agreed

	Hot Spot, PASS-ONE
	Phil Belanger
	phil_belanger@vivato.net
	

	Cometa
	Harry Worstall 
	(hworstell@research.att.com)
	Agreed

	CEA
	Bob Heile 
	(bob_heile@yahoo.com)
	

	TIA TR41.4
	Dorothy Stanley 
	(dstanley@agere.com)
	Agreed

	Dedicated Short Range Communication group
	Tim Godfrey 
	(tgodfrey@intersil.com)
	Agreed


6. Decide how to get list of applications

Any suggestions? Review Adrian’s document for discussion on next call.

How will environmental or regulatory situations be handled. These might be included in the usage model if they are commonly required.

7. Other business

Q: What if people want to submit other usage models? 

A: Send to reflector and discuss on a future call.

8. Wrap up

Next call in 2 weeks (July 1). Reminder: The Channel model meeting in 2 days (Thursday June 17).

Minutes will be reported in revisions of 11-03-345. Meeting notes will be sent to whole 802.11 reflector.

Meeting adjourned at 4:03 pm PDT
May 14, 2003

(Many thanks to Eldad Perahia for these minutes)

Agenda

Identify list of liaisons to standards bodies/SIGS outside 802.11 who would be able to contribute information to our usage models.

Discus list of usage models.

Screen Notes

(These are the notes that were edited on-screen during the discussion)

Create a list of liaisons

· WiFi - Approach WiFi (Bill Carney) to make their usage models public  

· (Stuart) 1394

· (Lior Ophir) Cablelabs

· (Stuart) WiMedia

· (Stuart) Wi-Max

· (Michael Seals) 802.15

· (Stuart) 802.16

· (Stuart) 802.19

· (Stuart) MMAC

· (Stuart) Wireless USB

· (Stuart) ETSI BRAN

· (Dorothy Stanley) IETF

· (Stuart) DVB Association 

· (Stuart) ISO/IEC-MPEG

· (Stuart) Hotspot Associations ??   (PASS-ONE, Phil Belanger, Wayport/Vivato)

· (Stuart) Cometa

· (Stuart) CEA – consumer electronics association, standards & technology council.

· TIA engineering s/c TR41.4

Liaison Letter:

Provide plan so they know our timescales

Provide copies of presentations made in HTSG

What are we going to ask them to provide?

· Call for contribution

· Before the July IEEE 802.11 meeting:

· Usage Models

· Applications on those usage models

· Before September IEEE 802.11 meeting:

· Traffic Model (in second stage)

Definition:

The usage model reflects one possible realistic use of the technology and its environment. A usage model is a set of parameters that allows the criteria defined in our TBD critera document to be collected for different submissions.

List of usage models

	Usage model

	Point-point saturated

	Enterprise with cellular re-use interference

	Hotspot

	Home

	Home with interference  from non 802.11 devices

	Backhaul point-point

	Backhaul point-multipoint


Outputs of simulation:

· Point-point throughput at top of MAC (PAR)

· Aggregate throughput on channel (assumption)

Detailed Minutes

Start 8:30am

create agenda for the meeting

-how many usage models would be appropriate

Tomar will create the liason letter by next week

Discuss list:

-WiMedia is marketing group of 802.15.3 and 802.15.3a


should these be treated separately? yes


has anything been started in WiMedia? yes they are at a similar phase as us.

-Adrian attended 802.19 (coexistance) meeting yesterday


required to do analysis of coexistance


likely that one of our usage models will have to be interference



cordless



802.16

-802.18 is responsible for regulatory, is it necessary to have liason?


general feeling is no.

-MMAC: Japanese standard body 

-Wireless USB

-Is there a similar activity in ETSI-BRAN?

What are we going to ask these organizations to give us?

-invitation to provide invitation

-call for contribution

-send them our presentations

-our proposed time scale

-be clear on what information we are looking for.


-Is our objective traffic model?

Groups like WiFi will provide information like applications.  A second step would be traffic models.

Methodology is internally developed within the group.

Ask for usage models.

Deadline some time before July meeting.

Investigate wired groups:  IETF (Dorothy Stanley)

All investigate groups like: DVB, MPEG, HD, home multimedia


MPEG: ISO/IEC

Is there an association of hotspot providers?


They may be reluctant to provide information, since this may be proprietary.


PASS-ONE

Wispr? Is a committee within WiFi.

CEA has a technology and standards council.

VoIP association? A group of PBX companies led by Alcatel.


TIA, engineering subcommitte TR41.4

Change hotspot provider to hotspot association.

Will need address for organizations.

Ask Stuart about contacts for groups we don't know who to contact.

What's the point of asking WiMedia?  They may have investigated, but probably won't

provide info to us.

Ask Cometa about hotspot.

Only ask Stuart about WiMedia to be politically sensitive.

What about 802.16 and 20?


WiMax association is parallel of Wifi in 16


Not consider 20, since they are just starting.

ITU-T may also standardize in this area.


SG16 multimedia services and systems


URL is dead, so probably not active

Next agenda item (usage cases):

How do expect to use these?


a simulation with a defined set of conditions to provide comparitive results between proposals.

2.4GHz and 5GHz versions for each model.


this will determine range and impact system

What are the technical parameters?


outputs should match criteria



P2P throughput at top of the MAC (from the PAR)



aggregate throughput on channel (assumption that this will end up in criteria document)

100Mbps throughput definition?


-only needs to be achieved in one mode


-does not need to be determined in this group

P2P, enterprise, hotspot, home, backhaul, interference sensitivity, interference creation

What would the name of this table be? List of usage models

Is interference a usage model? 802.19 will require this.


Is this a subset of other cases, ie. home w/ and wo/ cordless phone.


Following this train of thought, this would double all the cases.


Usage model is how technology is being used.


Interference is implicitly embedded in all the cases.

Can interference be passed to channel modeling group?


They are not describing the PHY, just the propagation.


Simulate PHY layer with channel model, determine packet statistics, and feed to network simulation.


Also capture in PHY layer, subcarrier effects.


The channel modeling group needs to define the channel for the interferer.

Is there a difference between 2.4 and 5, or interference at the application?


It matters in the use cases, ie. impacting the definition of the range of a hotspot.


But achievable range could just be an output of the simulation.

Usage cases need to demonstrate present and future demands.

Interference, and frequency are parameters of usage model.  Decided not to have as separate columns.

What's the different between P2P saturated and P2P backhaul? Traffic pattern would be different.

Interference creation into other systems.


a usage model or a subset of other models?

Is the debate really about definition of usage model?

Try to create definition of usage model

Straw poll:


Should interference creation on non-802.11 devices be considered in all usage cases, a subset of them, or called out into a separate usage case?

Create a 2-dimension table of home, enterprise, hot spot, etc. on one axis, interference, freq, etc. on another axis.

Leave off some things due to limited time.


Due to 802.19 Adrian feels that coexistance should be looked at early.

Functional criteria vs selection criteria.

Rolf De Vegt: Wants an outdoor usage case.

New people:

Rolf De Vegt, Airgo, rolf@aironet.com

Craig Hornbuckle, Sierra Monolithics, chornbuckle@monolithics.com

Tomoko Adachi, Toshiba, tomo.adachi@toshiba.co.jp

Timothy Wong, UBICOM, twong@ubicom.com

May 13, 2003

(Many thanks to Mary Cramer for these Minutes.)

Start 7:55 PM 5/13/03

Discussed Agenda.

8:00 Meeting organization

8:30 Plan

9:29 Volunteers!

Conclusions:

Bi-weekly meeting  Tuesday in pacific time 3:00 pm and 8:30 am alternating.  Led by Sean Coffey and Adrian respectively.  Official meetings will start 30 days from Wednesday on June 17th at 3pm pacific time zone.  Notice must be made in the plenary Wednesday to support this.

To Do by the July meeting:

Done in May/June:


Publish minutes (Adrian)


Write letter to liaisons (Tomer)


List liaisons (Adrian) and discover best way to deliver


List Applications (Mary, Adrian, Javier, Sean and others)

Done in June/July:


List usage models


Develop Methodology

By September:


Research / Measure Traffic Patterns


Write methodology doc


Write usage model doc.

Notes:

There will be a bi-weekly meeting scheduled.  Tge is Wednesday, Friday isn’t good.

Time Zones in the group.

+9 – 1

+2 – 1

0 –1 

-5 - 2

-6 -3

-8 – 2

(Sean) 11:00 pm UK = 6:00pm eastern = 3 pm pacific = 8 am Japan

(Adrian) 4:30 pm UK = 11:30 am eastern = 8:30 am pacific = 1:30 am Japan

The channel model group has choosen Thursday at 8:30 am pacific time.

We choose Tuesday in pacific time 3:00 pm and 8:30 am.

Sean Coffey – volunteering as Vice Chair covering for Adrian when needed.

Plan - We have 12 weeks but can not officially meet for 30 days.

To Do by the July meeting:

Done in May/June:


Publish minutes (Adrian)


Write letter to liaisons (Tomer)


List liaisons (Adrian) and discover best way to deliver


List Applications (Mary, Adrian, Javier, Sean and others)

Done in June/July:


List usage models


Develop Methodology

By September:


Research / Measure Traffic Patterns


Write methodology doc


Write usage model doc.

Task Brainstorm

List applications – validate against marketing

Contact Tge for their list of applications and usage models

Get consumer AV input

Define application traffic generator methodology (parameters which define a traffic pattern).

Make traffic measurements/guesses of applications

Literature searches

Publish a call for contributions in workgroup reflector.

Get consumer input from hotspot operators. (loads, deployment scenarios). Ask Matt Sherman

How do we get them in the loop?

Perform experiments to determine traffic patterns.

How do we generate momentum?

Group the applications to reduce the number of usage models.

Reduce the number of usage models  - talked about 5 to 10 usage models – ideally 5 including mixed models.

Talk to Vinko to align with channel models.

Divide by application type (av, no av)

What other wireless standards have open usage models?

Write a liaison letter stressing purpose and timescales and soliciting contribution.

Write usage model document (what).

Write methodology document (how).

Create test usage models + standard 802.11 a/g equipment to compare results of the different tools folks want to use. 

Liaisons:

1) Introduce our purpose and invite contribution.  

2) Ask them to provide applications and traffic models

3) Ask them to review and early draft

Approach WiFi to make their usage models public  

Call Brian Matthews to find out who the WiFi liaison is.

Liaison with Fulley? / Peter Johansen from Sony for 1394

Lior Ophir – liaison for 802.11 to Cablelabs

WiMedia – 802.15 ?

Wireless USB? (research website)

Adrian will ask Stuart who is liaison to these bodies.

May 12, 2003

Face-to-face meeting held at the IEEE 802.11 HTSG Interim meeting.

(Many thanks to Steve Halford for taking these minutes)

Start 8:40 PM 5/12/03

Adrian called the subcommittee meeting to order and suggested that our first order of business should be to introduce ourselves

Attendees:  (Note – This list is based on both the introductions and business cards received by the secretary during the meeting.)

Adrian Stephens from Intel – Primarily interested in MAC  (adrian.p.stephens@intel.com)

Eldad Perahia from Cisco – Primarily interested in PHY (eperahia@cisco.com)

Javier del Prado Pavon from Philips (javier.delprado@philips.com)

Tomer Bentzion from Metalink (tomerb@metalink.co.il)

Steve Halford from Intersil --   Primarily interested in PHY (shalford@intersil.com)

Xiaolin Lu from Texas Instruments --  Primarily interested inMAC (xlu@ti.com)

Takashi Ishidoshiro from Melco (doshir@melcoinc.co.jp)

Qinghua Li from Intel (qinghua.li@intel.com)

Woo-Yong Choi from ETRI (wychoi53@etri.re.kr)

Yongsu Kim from Samsung (KimYoungsoo@samsung.com)

Wayne King  from Microsoft (wking@microsoft.com)

Mary Cramer  from Agere  -- Primarily interested in usage cases from a marketing viewpoint (mecramer@agere.com)

Sean Coffey from Texas Instruments (coffey@ti.com)

Bobby Jose from Vivato (bobby_jose@vivato.net)

Dov Andelman from Envara (dov@envara.com)

Yasuhiko Inoue from NTT (yinoue@ansi.ntt.co.jp)

Colin Lanzl from Aware (clanzl@aware.com)

Law Choi Look from Nanyang Technological University in Singapore (ecllaw@ntu.edu.sg)

Frank Howley from Airgo (fhowley@airgonetworks.com)

Majid Malek from HP (majid.malek@hp.com)

 After completing introduction, Adrian asked the group for suggestion on ways to meet and complete the work of the subcommittee


· Eldad suggests phone calls

· Some discussion about length and frequency

· Suggested that biweekly with a length of an hour was appropriated

· Mary suggested we use some sort of tool like NetMeeting

· Adrian and others suggest WebX should be examined as one possible tool

Adrian asked what the group thought the main tasks of the subcommittee should be

· Adrian believes our two main tasks are to develop a methodology and usage cases

· Colin:  Want a small set of well defined usage cases.  Would prefer six well-defined cases rather than 2 loosely defined cases with 3 options in each.

· Mary:  First step should be to develop a list of applications.  This may be a very long list.  Then, group the applications and develop appropriate usage cases for each group.

· Eldad: Agreed

· Adrian: Suggest that at the basic there are 4 types of traffic -- TCP/IP, UDP, Up, and Down

· Colin:  Disagreed that we could boil it down to such a simple set of uses

· Some group discussion of how to proceed & make sure that the cases considered by the group include all the targeted applications fairly

· As part of the discussion, Adrian brought up the question of how to include Quality of Service as part of the traffic data

· Mary suggest that each use case will include a Quality of Service requirement

· Adrian:  Feels we are getting off topic

· Mary:  First task – Come up with applications

Adrian asked that the people who joined after the start introduce themselves

(Note:  These individuals were listed at the beginning of the minutes.)

· Shaun Coffey  from Texas Instruments

· Colin Lanzl from Aware

· Frank Howley from Airgo

· Yasuhiko Innoue from NTT

Adrian resumes the discussion on applications

· Adrian:  Who wants to be responsible for developing the applications?

· Mary volunteered

· Adrian:  What about traffic patterns?

· Colin:  Might want to consider the Tge work on this subject

· Adrian:  Wants a model that describes packet lengths and frequency to help develop simulations 

· Some discussion in the group about how and why we need to this

· Tomer:  We have a lot of information about IP type traffic…How are we going to get the same information for multimedia type traffic?

· Some discussions about how we might obtain this type of information

· Adrian:  Pointed out some differences between UDP (unacknowledged, offered load)  and TCP/IP (acknowledged, adjusts to network load)

· Mary:  Many home entertainment networks may assume point-to-point ad hoc connections….which is vastly different.

· Adrian:  Assume that 802.11e will be in HT devices…How detailed are we going to be about the 802.11e characteristics?

· Discussion about how detailed we need to be for 802.11e

· Colin:  Suggest that some cases are very specific (e.g, multimedia data) and some cases that are a mixture (e.g., heavy density of VoIP with data transfers)

· Xiaolin Lu:  Are all the stations in the network High Throughput or are we also looking at a mixture?

· Adrian:  Feels that some cases should include mixed mode…but pointed out that other members of the group will disagree.

· Dov:  Suggested that all proposals have a ‘toolbox’ of methods to handle the variety of cases

· Discussion about what this means between Adrian and Dov

· Adrian:  To summarize, Dov’s idea is to do a sensitivity analysis to the mix of traffic.  The problem is that this increases the simulation time and can be difficult to interpret.

· The group discussed this topic

Adrian notes that we are nearly out of time and need to discuss time scale for the subcommittee

· Adrian:  We’ve been given until September…Is this reasonable?

· Group discussed how we could meet such a deadline.  Telephone calls, e-mail discussions are going to be the primary mechanisms.

· Frank pointed out that many of the ‘experts’ for the traffic modeling may be tied up in Tge 

· Discussion on how to include the expertise from Tge.  

· Jon Rosdahl:  Needs to know the schedule of the teleconferences for approval by the working group

· Jon: Email to this group should go to the 802.11 technical reflector.

· Discussion on the timing and why we need this type of approval

· Adrian:  We’ve exhausted our time…We’ve agreed to hold bi-weekly teleconferences & deliver something by September

· Jon & Adrian will hold some discussion on how we should proceed

Meeting was recessed at 9:28 PM 5/12/03
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