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Minutes of VHTSG session – Monday, Jan 14 2008
Chair: Eldad Perahia (intel)

Secretary: Bjorn A. Bjerke (Qualcomm)

Chair read the IEEE patent policy.

Chair asked whether anybody has questions or is unfamiliar with the patent policy. Nobody responded. It is therefore assumed that all participants are familiar with the policy.

No IPR statements given. Nobody raised any matters related to IPR that the Chair needs to be aware of.

Chair reviewed meeting schedule, room assignments and agenda for the week (VHT meetings Monday, Tuesday, and Thursday)

Chair reviewed November meeting events, including presentations, planned goals for Taipei and timeline. 

Bruce Kraemer made the comment that the chair needs to allocate sufficient time in Orlando for preparing the EC presentation (to request Study Group extension).

Submissions announced:

· Update of WFA presentation on use cases (07/2988r0), Rolf de Vegt

· VHT/legacy coexistence (07/3001r0), Brian Hart

· Mobile cooperation (08/0081r0), Marc de Courville

· IMT advanced (maybe), Bruce Kraemer/Darwin Engwer

· <topic unknown>, Peter Ecclesine

Discussions on PAR/5C to begin on Tuesday.

Chair passed around sign-up sheets for those who want their name added to the minutes.

Update of WFA presentation on use cases (07/2988r0), Rolf de Vegt

· Submission from the WFA

· New additions since November: examples of usage models formats

· Context and introduction: 4 conference calls since November; this is an interim update; final version anticipated in time for the Orlando meeting

· 26 usage models (6 categories)

· Questions from IEEE 802.11 will be addressed (e.g., prioritization, QoS requirements for factory floor model, IMT Advanced use cases taking advantage of WLAN)

· Terminology borrowed from .11n and WFA

· Category 1. Wireless Docking: 6 individual usage models; Rolf shows details of one usage model as an example

· Category 2. Distribution of HDTV and other content; 5 individual usage models; shows details of one usage model

· Category 3. Rapid upload and download of large files to/from server: 5 individual usage models; shows details of one usage model

· Category 4. Backhaul: 6 individual usage models; shows details of one usage model

· Category 5. Outdoor campus/auditorium deployments: 3 individual usage models; shows details of one usage model

· Category 6. Manufacturing floor automation: 1 usage model

· Next steps: WFA would like to receive feedback from IEEE regarding completeness and format of categories and usage models

Q&A followed:

Bruce Kraemer: there are 26 usage models in total – a large number. Would like to see a prioritized list of models; state for example relative number of anticipated users of a particular usage model, or timeliness of individual models.

Darwin Engwer: overwhelmed by the number of usage models; we may not be able to meet the requirements of all models.

Mobile cooperation usage models (08/0081r2), Marc de Courville

· Complement to previous presentation

· Import IMT-Advanced requirements to address spectrum opportunities available to IMT-Adv

· Aggregate throughput is more appropriate than single link throughput

· Stresses below-6 GHz spectrum operation

· Consider techniques to ease cellular/WMAN/WLAN interoperability

· Architecture envisioned: cooperative clusters (CC); make cooperative use of limited resources (e.g., data rate, energy, processing power, antennas, etc.)

· Usage model: cooperative Tx/Rx; gives specific examples for three usage scenarios

· Need for simultaneous transmitting devices within a cooperative cluster: OFDMA, SDMA

· Need for robust and flexible bandwidth allocation

· Need for multiple source/destination frame aggregation

Q&A followed.

Legacy coexistence – a better way? (07/3001r0), Brian Hart

· Coexistence a significant issue in .11n; resulted in 11n taking a long time

· Coex issues do not disqualify 5 GHz band, however

· VHT: a chance to do coexistence right

· Points out multiple problems associated with .11n CCA and GF that may be avoided in VHT

· Improved CCA can be devised: preamble detection for 40/80/160 MHz based on 20 MHz CCA;  mid-packet CCA needed to detect packets on other 20 MHz channels

· Discusses mid-packet CCA; shows example scheme and detection performance with single and multiple Rx antennas; interop testing for CCA compliance possible

· Q&A followed.

· Straw poll: “if VHT produced a PAR for 5 GHz operation, would you support further investigation into improved legacy coexistence methods such as described on slide 13?” 

· Friendly amendment from Adrian Stephens: “if VHT produced a PAR for 5 GHz operation, do you believe that improved legacy coexistence is important and may be assisted by methods such as described on slide 13?”

· Yes/No/Abstain = 39/0/7.

Minutes of VHTSG session – Tuesday, Jan 15 2008
Chair: Eldad Perahia (Intel)

Secretary for the session: Bjorn A. Bjerke (Qualcomm)

Chair has received two additional presentation requests and one withdrawal. 

Presentations:

VHT PAR Direction (08/0130r0), Gal Basson

· Overview: market needs, target solution requirements, direction towards PAR

· Mapping of usage cases to data rates: a) wireless docking 3-5/5-8 Gbps; b) in-home distribution: up to 10 Gbps; c) rapid upload/”sync-and-go”: 5 Gbps; d) LAN traffic: wired is 10 Gbps, .11 will follow

· Market drivers that point toward higher throughput

· Strong market demand for new Wi-Fi will stimulate revenues in 2011/2012

· New 802.11 PHY/MAC should support at least 5 Gbps data rate in order to still be relevant 5 years from now

· No substitute for bandwidth ( 60 GHz

· Argues that the 5 Criteria are satisfied

Q&A:

· Marc de Courville: 60 GHz sounds like cable replacement technology; how would a 60 GHz standard be different from e.g. 802.15.3c? Answer: this would be a LAN standard with significantly higher data rates

· Peter Loc: what is the anticipated range? Answer: probably shorter than current ranges with 60 GHz technology, but should be able to scale back to current .11 rates at longer ranges

· Darwin Engwer: would the VHT portion touch 2.4/5 GHz? Answer: no, use .11n for these bands

· Doug Chan: elaborate on the previous question please? Answer: the VHT portion would only be concerned with 60 GHz

· Peter: are different antennas needed at 60 GHz? Answer: yes

· Marc: what would be the effect on average network throughput of adding 60 GHz to the mix? I would not expect much positive impact. Comments? Answer: some people have shown that the 60 GHz link budget can be as good as 2.4 GHz.

· Eldad Perahia: looks like slide 10 could be interpreted as your proposal for PAR scope and purpose? Answer: yes

· Eldad: is there any intent to address coexistence with 802.15.3c and/or others? Answer: yes, there have been presentations in .15.3c on this. There is an intent, but no specific proposals yet

· Marc: there are 4 PHYs in .15.3c, so coex mechanisms are needed

· Rolf de Vegt: you cover a subset of the WFA usage models. What about the rest of them? Are they out of scope? Answer: not necessarily, hope that most of them will be covered by 60 GHz technology

· Rolf: (slide 14) tricky to distinguish from .15.3c. What is really the distinct identity? Answer: this will be a .11 extension with the same user experience as current .11; can’t ignore the legacy .11 technology

· Eldad: would this be an amendment or a new standard? Answer: that’s a topic for discussion

IMT.Advanced aligned scope proposal (08/0121r1), Marc de Courville

· Proposal is orthogonal to the previous

· Need to focus effort on differentiation

· Prioritize WFA usage models and identify the ones that are not satisfied by other standards (e.g., .15.3c, 11n, .16m)

· Multiuser BSS peak aggregated throughput of at least 1 Gbps

· Below 6 GHz operation: “land of IMT.Advanced spectrum”, backward compatibility, hooks to ease interworking with IMT.Advanced technologies in licensed spectrum

· Robust and flexible bandwidth management (multiple bandwidth operation)

· Add outdoor compatible delay spread resistance

· Initial assessment of alignment with WFA usage model categories (wireless docking not covered)

· Presentation given to stimulate discussions

Q&A:

· Mark Grodzinsky: what would be the max per-link throughput? Answer: reluctant to specify max., as technology progresses. Focus should be on aggregate throughput rather than the individual link rates

· Amer Hassan: 1 Gbps might be too low a goal. You also left 60 GHz out completely? Answer: not ruling out 60 GHz entirely, but to have a scope that covers both 5 and 60 GHz would be too ambitious. Open to having more than one PAR

· Mark G.: quick comment: splitting the PAR makes a lot of sense

· Rolf: presentation well aligned with my opinions. How do you envision spectrum sharing? Answer: this is a topic for further investigation. Important to build in hooks, though 

· Eldad: 11n attempted to address a large number of usage cases. Should we perhaps try to limit ourselves and focus on a subset? Answer: agree, but not yet ready to state exactly which ones

· Mike Livshitz: please speak about time line/goals? Answer: 2012 would be a reasonable target date

· Marc: it sounds like there is some level of support for splitting the PAR, so we should probably carefully consider this.

Chair initiates discussion on PAR

· Presents a set of questions to guide the discussion

· Peter Ecclesine: in favor of focusing on frequency band

· Johnny Zweig: a narrow and specific PAR is needed to get clarity. Favor splitting the PAR based on both usage and operating band

· Rolf: received a lot of comments on the large number of usage models. However, Wi-Fi technology has ended up in a lot of different usage scenarios. Splitting the PAR makes a lot of sense, and there is some correlation between band and usage models

· Adrian Stephens: agree that clear scope and target is essential; need to avoid throwing the kitchen sink into at the requirements. Two distinct technologies mentioned. 5 GHz VHT technology probably available sooner than 60 GHz, so would be difficult to have two such different technologies covered by the same PAR

· Padam Kafle: Support splitting the PAR based on band; also target both licensed and unlicensed IMT.Advanced spectrum

· Eldad: sounds like there is support for splitting based on band

· Peter E.: the next order discriminant after band should be range

· Darwin: PAR needs to be constrained without being to restrictive. We don’t need to pick a band, however. VHT need not follow the same path as HTSG/TGn. In favor of specificity because it helps to move things along. The four issues that need to be addressed are: scope, purpose, feasibility, and amendment vs. new standard. Important goals to discuss are: throughput, range, and coexistence

· Bruce Kraemer: the diversity of applications suggest that more than one project/PAR is needed

· Rolf: question for Marc de Courville: any thoughts on licensed vs unlicensed below 6 GHz? Answer: target both

· Eldad: when will we know what the rules are for IMT.Advanced? Peter E.: WRC 2011 will provide clarity on this. Bruce: IMT.Advanced requirements will be known in the March 2008 time frame, however

Chair conducts straw polls on operating band preferences (08/0085r1, slide 24)

· Straw poll #1: Should the study group develop a PAR & 5C’s that is not band specific? Y/N/A = 4/49/2

· Straw poll #2: Should the study group develop a PAR & 5C’s specifically targeting <6 GHz band? Y/N/A = 29/9/13

· Straw poll #3: Should the study group develop a PAR & 5C’s specifically targeting 57-62 GHz band? Y/N/A = 21/4/30

· Straw poll #4: Should the study group develop two PAR & 5C’s, one for <6 GHz and one for 57-62 GHz band? Y/N/A = 29/4/19

· Straw poll #5: Should the study group develop one PAR & 5C’s for both bands (<6 GHz & 57-62 GHz)? Y/N/A = 4/31/16

· Straw poll #6: Should we develop common MAC enhancement for both bands? Y/N/A = 12/20/20

· Straw poll #7: for <6 GHz: amendment/new standard = 27/9

· Straw poll #8: for 57-62 GHz: amendment/new standard = 11/29

Minutes of VHTSG session – Thursday, Jan 17 2008

Chair: Eldad Perahia (Intel)

Secretary for the session: Bjorn A. Bjerke (Qualcomm)

Chair reviews agenda:

· PAR & 5C discussion

· Review time line

· Goals for March

· Conference calls

Chair reviews the concepts of Scope and Purpose; both sections needed for the PAR. Also refers to the draft PAR authored by Darwin Engwer (07/574r1).

Chair poses the question of how the Task Group time line can be reduced relative to e.g., TGn?

· Limit scope to specific usage scenarios?

· TGn set out to address a multitude of scenarios

Peter Ecclesine: 11a and 11g addressed different bands but similar usage models

John Barr: one option would be to look at how to take advantage of multiple radios, building on work that has been carried out in different standard groups, e.g., .15.3c

Rolf de Vegt: WFA will discuss how different usage models map to the two PAR areas (<6 GHz and 60 GHz) and respond by the March meeting

Eldad: would prefer that VHT-SG starts to craft language around usage models before March, i.e., on teleconferences; would be great if WFA can provide a prioritization of the usage models.

Peter E.: don’t load the kitchen sink into the Scope section! Consider Purpose too.

Bruce Kraemer: think WFA feedback would be very valuable, so shouldn’t rush into prioritization until we have the WFA feedback

Darwin Engwer: perhaps usage models that can be served with today’s technology can be weeded out? That way we may not have to consider as many as the 26 offered by WFA?

Chair proposes straw poll questions:

1) Should the study group develop PARs that are not usage model specific?

2) Should the study group develop multiple PARs targeting specific usage models, e.g., handheld/cellular vs wireless HD video distribution?

3) Should the study group specify limited usage models in a <6 GHz PAR and a 60 GHz PAR?

4) Should we specify a PAR that allows the combination of existing 802.11 radios and application specific higher performance radios?

Discussion on the straw polls ensues. 

Discussion on straw poll #1:

Eldad: how does 4) differ from a product that includes multiple standards?

David Bagby: a standard ensures that such products are built the same way

Myron Hattig: reiterates that WFA usage model prioritization is important. Also need to identify which sub-technologies can be put together – support what John Barr brought up earlier

Peter E.: addressing operation of a combination of radios might be biting off more than we can chew; need to establish the group’s desire

Marc de Courville: reluctant to attempt to have both PARs/standards be compatible as development effort would be very complex

David B.: a discussion that should take place here is on what technology tools can be used to satisfy the requirements of a usage model

Peter Loc: should allow for dynamically changing usage models. 11n usage models, for example, may already be obsolete

Johnny Zweig: do not agree with Peter L., we need specificity and clarity sooner rather than later. Strongly in favor of having a very clear list of priorities/requirements

Discussion on straw poll #2:

Rolf d.V.: speaking against Straw poll no. 2, i.e., no more subdivision

Vinko Erceg/Myron H./Marc d. C.: remove the examples from SP#2 to reduce confusion  

Discussion on straw poll #4:

Rolf d. V.: don’t understand the question. Please clarify

John B.: gives background and examples of architectures that allow usage/interop. with already existing standards, e.g., allowing 802.11 upper MAC and management, 802.15.3c lower MAC, 802.15.3c PHY. Limit the amount of overlap

David B.: could the straw poll be rephrased as “would you consider using building blocks developed inside or outside 802?” 

Rolf d. V.: the straw poll question doesn’t quite square with what John is describing

Peter E.: are we talking about a media independent interface that allows bringing in other existing technologies?

Darwin E.: still don’t understand the question…

John B.: I’d like to bring a presentation in March, so let’s postpone this question until then

Chair conducts the straw polls stated above:

SP#1: Y/N/A = 0/38/22

SP#2: Y/N/A = 10/26/22

SP#3: Y/N/A = 39/1/19

SP#4: Y/N/A = N.A. (withdrawn)

Chair initiates discussion about whether to include metrics in the Purpose, and which metrics to include

Peter E.: suggest that we look at Scope and Purpose sections of .11k and .16m PARs; keep Scope section short and provide more detail in Purpose

Chair initiates discussion on new standard vs amendment

Adrian Stephens: a new standard is a blank sheet of paper; can start from scratch in all respects, or include pieces from other standards by reference. An amendment makes it hard to change fundamentals in the base standard. In that sense a new standard is much easier

Darwin E.: agree with Adrian. Check box can also be used to signal the wish to create a new working group. Amendments get rolled up into the base standard. A new standard would be a stand-alone, new document, and would be called 802.11.3

Brian Kiernan: whether it becomes a new Task Group or a Working Group is decided by ExCom, not 802.11

David B.: there’s nothing that stops you from changing the base standard if you can gather enough votes to do so

Brian K.: typical amendments carry along what’s been done before. Editorially, it gets messy to remove features in the base standard

Brian Hart: what’s the more appropriate way if you’d like to reference other standards?

Adrian S.: in principle you can to that with an amendment, but it gets difficult to reference normative text from a different standard.

David B.: need to ask the question to what degree do we need backward compatibility. How much baggage are we willing to carry with us into a new project? Some analysis needs to be done before we decide on this issue.

Darwin E.: agree with Dave that this decision should be based on the outcome of analysis. However, some of us have already done this in our own minds. We’ve always checked the “amendment” box except for two times.

David B.: those who have formed an opinion already should share this with the rest of the body

Chair discusses the timeline and goals for the March meeting (see 08/0085r1):

Need to request the EC for extension in March to get us to July.  Also need to craft the actual document for this request.

Goals for March:

· WFA update on usage models

· Continue work on a) PAR & 5C for <6 GHz, and b) PAR & 5C for 60 GHz

· Rationale for extension

Conference calls

· Weekly, beginning Thursday, Jan 25, 11:00 Eastern time (or one week later)

· One hour duration

· Topics: PAR & 5C development

· Alternate between <6 GHz and 60 GHz

· No objections to request conference calls

Marc de Courville and Darwin Engwer to draft PAR & 5C for <6GHz before February 1 conference call

Darwin working on a presentation on an analytical framework for VHT to be presented in March.

Meeting adjourned at 12:17
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Abstract


Minutes of the 802.11 very high throughput study group (VHT SG) meetings during the January 2008 session at Taipei, Taiwan.
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