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Abstract

This document contains cumulative minutes from the TGn FRCC meetings in reverse order.

1 Telecon, Tuesday March 23, 2004

1.1 Approved Agenda

1. Appoint secretary (Colin Lanzl)

2. Review and approve agenda 

2.5 Roll call

3. Status report on TGn session

4. Review Goals of FRCC telecons over next 4 telecons

5. Consider and resolve UM comments in 11-04-343r3

Agenda adopted by unanimous consent.

1.2 Present

Adrian Stephens (Chair)

Allert van Zelst

Charles Wright

Colin Lanzl (Secretary)

Darren McNamara

David Bagby

Dennis Connors

George Vlantis

Herve Bonneville

Irina Medvedev 

Jeff Gilbert

Sanjiv Nanda

Jan Boer

Sean Coffey

John Ketchum

Bruno Jechoux

Young Kim

Michael Seales

Richard van Leuven

Gunther Kleindl

Bruce Edwards

Bruce Kraemer

1.3 Summary of Action Items

Action item: Chair will publish 04/343r4 and 03/802r15 after the teleconference.

 Action item:  Sanjiv will lead an ad-hoc group working on re-use and will report to the FRCC later.  The resolution to comment #104 is deferred.

 Action item: Chair will add a requirement to the comparison criteria document to disclose all TCP model parameters and their simulation methodology.

 Action item: Chair will revise the text in the usage model document just before the Applications definition table to the following text: “The delay and PLR requirements for each application are specified in Table 4. Simulations may map applications and flows to specific QoS classes as necessary to satisfy these requirements. Proposers shall clearly state how applications and flows are mapped to specific QoS classes in their simulations.”, deleting the prior 3 lines as well.

Action item: In the Common Conditions table, the chair will remove the entries for Tx power, Rx noise figure and simulation duration.  In the entry for shadowing, he will remove the word “not”.  

Action item: Chair will add to the comarison criteria document a requirement to disclose the simulation methodology used including how the  PHY and its impairments are modeled.

Action item: Darren McNamara will take the action to work with the commenter of UM#120 to suggest  better parameters for the interactive gaming flow. The resolution to comment #120 is deferred.

Action item: Chair will add to the comparison criteria document a requirement to disclose the total channel width used in each MAC comparison criterion.

Action item:  Chair will add sentence to last paragraph of common conditions in the usage model document: “Note that when using a channel model for a scenario, the distance between the STA is used to select between LOS and NLOS models according to the breakpoint distance defined in the channel model.”, and assigned channel model letters to each scenario.  The chair will also revise the channel models assigned to each scenario as follows:

Scenario 1: channel model B. 

Scenario 2: channel model B.

Scenario 4: channel model D.

Scenario 5: channel model C.

Scenario 6: channel model E.


Scenario 9: channel model D.


Scenario 11: channel model C.


Scenario 16: channel models B and D. (Also remove following line concerning NLOS/LOS).


Scenario 17: channel model B.


Scenario 18: channel model B.


Scenario 19: channel model B.


Finally, chair will make the Environments section on pages 6-8 consistent with these changes.

Action item: Darren McNamara will study if there is a way to make the usage models and channel models consistent with respect to the angle of arrival / departure (currently fixed at 45 degrees in the channel model) and will report back to the FRCC later.

Status report from March meeting and review of goals for next 4 FRCC meetings

Functional requirements were approved.  Work on the comparison criteria was almost completed.  The usage models were untouched.  

Chair requests that everyone look at 04/343r3 (comments to all documents): any revision will do if doc server down. 

46 open comments relating to Usage Model document.

Broad plan: work through UM, propose solutions for next (May) session.

Review CC, FR and UM documents for inconsistencies, propose solutions.

Scope of changes should be limited in FRCC to these activities.

At beginning of May meeting, review and implement recommendations of FRCC.

Hopefully, we can then approve remaining two documents (CC and UM) during the May session.

1.4 Review of UM comments

Chair will publish revision 04/343r4 after this teleconference; and will upload 11-03/0802 r15 (Usage Models) after this teleconference.

UM Comment 104, John Ketchum, re-use:


Most of references removed, so there is no use for this section;


Objections to specifics of Appendix 1:

Unable to understand which value of parameters to use (due to variable rate);



Comments came upf ro discussion in MAC CC discussions in TGn;



Enterprise scenario still refers to Appendix 1;



Never addressed;

Comment: enterprise needs full throughput and total capacity of system measurements; propose re-use as the means to measure capacity of system; if capacity is not right, needs fixing but need to have some measure of capacity.

Chair: proposing to fix or remove?

Response: proposing to fix; commenters are working off-line, will report back.

Action: Sanjiv Nanda and Jan Boer with Allert van Zelst will work on this and report back later (deferred item).

Comment: maybe should straw poll on how many feel this is necessary.

Comment: WiFi alliance MRD may guide us; it is one of the less important priorities.

Chair: straw poll capacity measurement importance:


High: 5


Med: 2


Low: 6

Comment deferred.

UM Comment 105, Bruce Edwards: Real-world TCP throughput dependent on TCP window size.  Either specify window size or a simple model without rate adaptation.

Comment: preference for proposer to disclose (realistic) model used; most sim models will be set up to support realistic models; selective ACK may also be used; not sure we have enough bandwidth to set all these parameters

Comment: supports this; could burn a LOT of time on these issues.

Comment: supports this, based on history

Bruce: accepts the point for disclosure

Action: add the requirement to CC to disclose all TCP model parameters and the simulation technology. 

Comment closed.

UM Comment 107, Colin Lanzl: QoS parameters not specified.

Sanjiv: proposed text already in r14, just in front of table 4. “The delay and PLR requirements for each application are specified in Table 4. Simulations may map applications and flows to specific QoS classes as necessary to satisfy these requirements. Proposers shall clearly state how applications and flows are mapped to specific QoS classes in their simulations.”

Comment: support the proposal, but implicitly contained in UM now. 

Comment: previous text was comments that ended up as text, shouldn’t have been there.

Action: accept text as proposed by Sanjiv and shown in r14, delete previous 3 lines. 

Comment closed.

UM Comment 113, Colin Lanzl: remove most of the common conditions, leaving shadowing term.

Comment: agreed specifically in March meeting to remove Implementation Loss.

Chair: go through each in turn

Tx power: now specified completely in IM (CC document); 

Action: deleted by unanimous consent

Rx noise figure: now specified completely in IM (CC document);

Action: deleted by unanimous consent

Simulation duration: statement in CC that results shall be measured in steady state; 

Comment: what does steady-state mean when UDP traffic goes first, then TCP?

Response: which scenario changes with time?

Comment: actually, TCP needs to start first so that windows are set reasonably before UDP taffic, otherwise long simulation times;

Straw poll: remove simulation duration from table 8:


Yes:
11


No:
2

Action: accept proposed resolution to remove simulation duration, by unanimous consent.

Shadowing: there is a typo, remove the word “not”; 

Action: deleted by unanimous consent.

Comment closed.

UM Comment 114: John Ketchum: comment resolved by last actions; 

Comment closed.

UM Comment 115: Herve Bonneville: comment withdrawn; 

Chair suggests that proposers be required to disclose the simulation methodology used.

Comment: agreed.

Comment: supports the disclosure.

Action: add to CC document a requirement to disclose the simulation methodology used including how the  PHY and its impairments are modeled. Resolution adopted by unanimous consent.

Comment closed.

UM Comment 120: Masahiro Tagaki: Table 4, interactive gaming controller traffic too high, remove it. 

Chair: is it used at all?

Comment: used in scenarios 1 and 2.

Comment: stated that packet generation too frequent, but traffic generation not known: this is a contradiction.

Darren (speaking for Tagaki-san): agreed that the commenter did present a contradiction: in his opinion, the requirement is too frequent, given there are no typical figures, just his opinion.

Chair: was some discussion on this, related to screen refresh rate, don’t see any benefit to specifying shorter than best screen refresh rate.

Darren: can’t speak for or against: straw poll to see if FRCC agrees that this is important?

Comment: lack of knowledge of traffic, why not investigate some more to get an answer based on data.

Chair: recalls original settings based on 3msec delay limit from Sony data;


Could act on proposed resolution to remove the requirement: 



Leave the requirement alone



Improve application definition

Delete the games controller application and to remove it from sim scenarios

Comment: retain this requirement

Comment: agreed

Comment: agreed, particularly as requirement is optional

Comment:  no, also in scenario 1.

Chair: Straw poll to remove games controller application:


Yes:
0 (no one speaks for removal)


{Chair decides that counting No votes is fruitless.}

Chair: do we fix games controller or leave it as is?

Comment: if someone brings new information, we can consider that and revise.

Action: FRCC prefers to keep application and invites commenter to propose alternative parameters that would satisfy the comment. Darren will take this action. 

Comment deferred.

UM Comment 123: Bruce Edwards: Are peer-peer transfers in same channel as AP transfers? If different, remove from simulation scenarios.

Comment: obvious that all traffic in sim scenario is in same channel; perhaps it needs to be clarified.

Bruce: only commented because it is called out in scenario 2.

Chair proposes to add note in common conditions: all STA and AP operate on the same channel. Permits a proposal with wider channels to operate on that wider channel, doesn’t permit multiple channels. 

Comment: proposal might validly divide up channel into sub-channels and STA would communicate on these sub-channels.

Comment: agreed strongly.

Chair: could ask proposers to disclose channelization for simulation.

Comment: isn’t this already specified in CCs?

Chair: could ask proposers to report each channel width in each simulation.


Add to CC requirement to disclose the total channel width used in each MAC CC.


Comment: agreed.


Many commenters agree; 

Action: Add to CC requirement to disclose the total channel width used in each MAC CC.

Comment closed.

UM Comment 124: John Ketchum: Insufficient specification of the application of multiple channel models in a single scenario.

Some or all of sim scenarios specify a channel model associated with STAs; not a sufficient specification; channel models are associated with node pairs, not nodes. Can assume that all STA only connect to AP; forces consideration of channel model for every node combination in scenario.  Propose that simply choose a single channel model for each simulation scenario.  Second choice, two channel models, run sims twice, once for each channel model in scenario.

Comment: are there cases where two models are required?

Comment: D (LOS), E (NLOS) in large enterprise; similar for others.

Comment: agree with comment.

John: if do this, need to decide which channel model should apply to each scenario;

Chair: presumably the proposal is to accept the breakpoint in each channel model.

Comment: very few direct links in scenarios, so is a small problem?

Response: if concerned with interference, can’t ignore other STAs or collisions.

Comment: probably won’t see interference, just collisions because scenarios too small.

Comment: don’t see how proposes solution takes into account CCI or ACI: one single channel model doesn’t help.

Comment: N(N-1) channels.

Comment: have to worry about collisions any time a STA transmits and impact on every other STA in the network.

Comment: but sims will detect every other STA w/ CCA.  If pair doing DLP close together colliding w/ another pair doing DLP: may collide; not clear where we see that kind of event in our scenarios.

Comment: easiest way to solve is to mandate a single model in each scenario.

Chair: any objections to the proposal?  (None voiced)

Comment: repeat the alternative?

John: propose to adopt a single channel model for each simulation scenario and withdraw the suggestion to run sims twice.

Comment: do we specify LOS or NLOS for each scenario?

Chair: just specify a particular channel model (for example B); note that when using a channel model for a scenario, the distance between STA is used to select between LOS and NLOS models according to the breakpoint distance defined in the channel model.  Then, just list channel model under scenario name.

Chair: Any objection to this change? (None voiced).

Chair: move through scenarios to decide channel models, updating tables 1 and 2.

Scenario 1: channel model B. 

Scenario 2: channel model B.

Scenario 4: channel model D.

Scenario 5: channel model C.

Scenario 6: channel model E. (due to rms delay spread inside cyclic prefix)

Scenario 9: 

Comment: are these required? 

Chair: no, but doesn’t prevent proposers from using.

Comment: anyone object to removing?

Comment: yes, already defined, some may have already used it.

Chair:


Scenario 9: channel model D.


Scenario 11: channel model C.


Comment: why C?

Comment: C is for typical office, D is for large office;


Chair: any objection to C? (None voiced).


Scenario 16: channel models B and D. remove following line (NLOS/LOS).


Scenario 17: channel model B.


Scenario 18: channel model B.


Scenario 19: channel model B.


Action: added sentence to last paragraph of common conditions (see above), and assigned channel model letters to each scenario. Also, let editor make the Environments section on pages 6-8 consistent with these changes. Adopted by unanimous consent.

Comment closed.

Comment: all line of sight conditions enforce 45 degrees AoA or AoD for all STA.  The proposed resolution is in conflict with the channel model document.

Chair: CC has antenna impairment: comment is consistency?

Response: no, impairment doesn’t specify this, just the channel model.  Propose release this and let proposers do trig based on grids in sim scenarios to figure out angles.  

Comment: LOS is always in direction of communicating terminal. 

Comment: requires STA to be oriented in simulation scenarios with respect to grid.

Comment: or let that angle be a random variable.

Comment: could treat like shadowing: randomisation already handled by random positions of STAs.

Comment: but need to average over a large number of those random values to get statistical significance.

Comment: agreed.

Comment: could specify that all stations are oriented parallel to the axes.

Chair: could leave channel model document alone, put note in usage model document: assume STA antenna array is aligned with the x-axis and calculate angle from coordinates of two STA. 

Comment: change in channel model will be a nightmare.

Chair: could allow proposers who don’t do spatial pointing to leave as is, and allow others to vary AoA or AoD.

Comment: could point all STA to origin of coordinate system (AP).

Chair: problem is determining the tap weights for varying angle of arrival.

Comment: perhaps commenter could suggest a way of changing the channel model document?  This is likely to take many meetings. Darren McNamara took this action.

Chair: have 37 open UM comments, 25 closed, mostly editorials, 2 deferred. (9 closed today). Will update documents and post to reflector and server.  Colin update and post the minutes.

Next call in two weeks as announced on the reflector.

2 March 2004, TGn session

Please refer to document 11-04-0233r0 for minutes of the TGn session, much of which was devoted to considering FRCC business.

3 Telecon, Tuesday March 9, 2004

(Adrian, my thanks to Irina for taking these minutes)

3.1 Approved Agenda

1. Appoint secretary (Irina Medvedev volunteered) 

2. Review and approve agenda

3. Report from Simulation Methodology ctte 

4. Review comments received and plan activities for TGn meeting

5       Remind everybody to email their attendance to the chair

6 CC discussion

6.1    Consider Phase Noise Impairment (IM4), modify and approve

6.2    Comments in CC52

6.3    Review the mandatory/optional status of the CCs

6.4     Review disclosure requirements of CC document

6.5 Review disclosure requirements of FR document

3.2 Present

Adrian Stephens (Chair)

Allert van Zelst

Bjorn Bjerke

Charles Wright

Colin Lanzl

Darren McNamara

David Bagby

Dennis Connors

George Vlantis

Herve Bonneville

Irina Medvedev (Secretary)

Jack Winters

Jeff Gilbert

Joe Levy

Massimiliano Siti

Patrick Eriksson

Paul Feinberg

Ravi Narasimhan

Sanjiv Nanda

Slobodan Nedic

Srikanth Gummadi

Tim Wong

Xiallin Lu

3.3 Summary of Action Items

Action item: Colin and John K to figure out where antenna spacing specification should go.

 Action item:  Sanjiv and Colin will get together and come up with sentence to address this. (Note by Ed, I have already received this contribution from Sanjiv.)

 Action item: Colin and Sanjiv draft a statement to deal with TCPs generating ACKs.

 Action item: all read meeting of last call and figure out what we discussed regarding IMs.

Action item: Patrick to come up with wording for CC51.  

Action item: Sanjiv to draft text clarifying definition of average PHY data rate.  (To address Dmitry's Comment).

Action item: Colin and Allert will resolve the comment of having “highest average SNR” in CC 67.2.

Action item: Colin to bring replacement text to go into the IM4 (see 11-04224r1) along with the presentation.
3.4 Discussion

FRCC Teleconference

March 9, 2004

· Agenda approved

· Report from Simulation Methodology Committee by Jeff

· No consensus about whether this is mandatory or not

· Adrian – what will change in simulation scenarios?  Jeff: People may not feel comfortable committing to the simulations without knowing the methodology.  Should be no changes to wording.  Adrian – will CC doc approval need to be delayed until sim methodology is done?  Jeff – ppl may be hesitant to agree to sim method without knowing how they will be obtained.  Not sure.  Adrian – looks like will be very few changes if any required to CCs document because of work of sim methodology group.

· CC discussion

· Review comments without discussion of comments and gauge what people think – will this be easy or not?  Reference doc 242r1, on server.

· Identify things that will take some time.

· Will go through each comment one by one and mark as easy/moderate/hard.

· Allert van Zelst’s comments:  

· Remove CC42 – John Ketchum (John K) and Colin agree.  Mark: easy, agree

· Cc52: Concern with “list for each channelization”.  Almost an editorial change. Mark: easy.

· CC59 – should add definition of “averaging”.  John K: cc67, which includes this def, is under a lot of debate right now, so this is yet another thing that should be added for discussion in cc67.

· IM1 – missing requirement on max Tx power and EIRP.

· Colin: this number may be country-depending.  Not easy.

· Adrian: difference between what we choose to do for the sim and what a product will need to comply with.

· Missing IM on adjacent channel interference.  Colin – this would require a lot of work.  Allert – then maybe we should make a CC out of it.  Adrian: Consider making new CC, could be contentious.

· Colin – we don’t specify that QoS flows are turned on.  Would like to have a statement that addresses this in a specific way.  Sanjiv: have similar comment – leave it up to simulator to figure out which are QoS flows and which are not.  Colin: easy one to fix.  Mark: easy.

· John K:  

· LOS and NLOS are not arbitrary, they are a function of distance, so shouldn’t specify LOS and NLOS in the usage models.  Mark: easy

· Remove references to Phy layer impairments (common conditions) in usage models documents table since the IMs are specified the CCs.   Mark: moderate

· Suggestion to use single channel model per simulation.  Currently, channel model is associated with a station, instead of a link or pair of stations.  This is not dealt with in the usage models document.  Recommend to take care of problem by using single channel model per simulation scenario.  Adrian: does anyone speak strongly against?  No one speaks.  Mark: easy

· Antenna spacing is not specified.  Colin: suggestion to place in common impairments.  Will talk to John (look at doc 240).  Action item: Colin and John K to figure out where antenna spacing specification should go.    Mark: easy  Joe Levy: shouldn’t antenna spacing be a function of the proposal?  Adrian: mark as moderate.  Will discuss later.

· Sc 4 and appendix 1: Remove “reuse”.  Sanjiv: those CCs went away, so there is no CC that uses the appending 1 with reuse factor anymore.  Adrian:  have to check dependencies in the document.  Sanjiv: yes, the CC did actually go away.  Mark: easy.  Check and delete.

· Mapping between applications and QoS – Colin’s point.  Action item:  Sanjiv and Colin will get together and come up with sentence to address this.  Sanjiv: remove sentences referring to QoS priorities.  

· Simulation duration – needs to be determined by proposer.  No objections.

· Set shadowing to zero.  No comments.  Mark: easy.

· Mean rate typo ( .256 instead of 256.  Mark: easy.

· TCP sinks also generate ACKs.  Sanjiv: a # of stations are specified as sinks without any traffic.  Colin: add to common conditions.  John and Sanjiv agree. Action item: Colin and Sanjiv draft a statement to deal with TCPs generating ACKs.  Mark: easy.

· Sc 5: comments about inconsistencies about printing rates.  Colin: it’s an editorial comment, should be deleted.  Mark: easy.

· Sc 6: too many STAs, sim more complex than needs to be.  Reduce # of STAs and increase offered traffic.  There are ~52 stations currently.  Adrian: if we do this, we may be biasing certain proposals.  Mark: moderate.

· Colin:

· Editorial comment that channel models doc has been approved.  Adrian: any editorial comments – will mark as easy and not discuss here.

· Skip to John K’s:

· Tx power is not power consumption.  Everyone’s answer will be 17 dBm.  Colin: remember previous discussion, this will be moderate.  Mark: moderate

· CC50 - Encryption decisions are independent of MAC design.  Colin: Dave is the author of the comment.  Dave: no comment.  Will vote on this and if we keep it, will change wording.  Mark: moderate

· Cc59 – run without any IMs.  John K: there is still quite a bit of discussion on this.  Jeff: the original point was to have IMs.  George: we were going to run with and without IMs.  Mark: moderate.  Action item: read meeting of last call and figure out what we discussed regarding IMs.
· CC59 – too many potential antenna configurations.  Combinatorics problem.  Running this many simulations is unnecessary.  Alternative: limit to 5 antenna configurations, at least one of which is a 1xN and another NxN of largest dimensionality.  The point is to limit the # of antenna configurations.  The point is not to exclude 1-ant terminals.  ST: this applies to CC67.  John K: CC67 does not say anything about antenna configurations.  Discussion at last call was centered on CC59.  Mark: hard.

· Bandwidth spec in CCs 59, 67, and 67.1 should be the same.  This is more editorial than anything else, but may be a bit contentious.  Mark: easy.  Leave as technical.

· Language confusing in IM1.  Propose new language.  Mark: moderate.

· Delete section 6 – redundant.  Objections?  Colin: is the point of sec 6 to have a common format for all proposals?  Adrian: yes, and speak against this motion.  John K: in that case, it needs some editorial work.  It does not accomplish the task that it should.  Adrian: agreed, there has been no discussion on this.  Sanjiv: any change you make in CCs needs to be done in this table.  It’s not consistent right now.  Adrian: true. Will have debate associated with having this table or not.  Mark: moderate.

· Patrick Erikkson:

· Cc51 – does not address rate-adaptive proposals.  Action item: Patrick to come up with wording for CC51.  Mark: moderate.

· Cc52 -> should be cc58 (typo).  How shall the PHY data rate required to achieve 100 Mbps goodput be known without knowledge of the MAC?  Adrian: you can explain yourself to the larger group.  Colin: suggest removal of all references of anything but one calculation.  That is, do this only once.  Language requires that you may do it over a # of rates.  George: the phy data rate.  Clear enough.  Mark: easy.

· CC67.2 – offset computation.  Effect of sample timing drift due to symbol clock offset will depend on length of packets.  Define length.  Adrian: easy.

· IM1 wording confusing.  Duplicate to John K’s comment.

· IM2: suggestion is to remove because sensitivity to frequency offset and sample timing drift shown separately by CC67.2.  Adrian: objections to removal?  Yes.  Mark: moderate.

· IM4: phase noise aggressive and favors high-order modulation.  Colin: agrees.  Adrian: moderate

· Dmitry Akhmetov:

· In simulations, start TCP streams before QoS streams.  Need to measure statistics in steady-state conditions.  Mark: easy

· Should backward TCP ACK flow be counted as non-QoS flow?  Mark: easy

· Need to be more careful in specifying simulation conditions.  Colin: this may be a hard thing to do, but I think people will agree with it.  Mark: moderate.  

· Herve Benneville: Lack of instructions to how to abstract the PHY in system simulation.  Include output of TGn Simulation Methodology Ad Hoc committee.

· Kowalski: Huge amount of data, delete 6,16,17,18 usage models.  Sanjiv, Colin: agree.  Colin: agree with comment, not resolution to delete.  Adrian: perhaps we should go back and revote on mandatory vs optional.  Sanjiv: 16,17,18 are a specific purpose.  Mark: moderate.

· Herve: 

· Set tighter PER requirements on video conf and internet streaming.  Adrian: do you have any info on tolerable packet losses?  Herve: no precise data, more from experience.  Mark: moderate

TBD on simulation duration.  Mark: easy

· FR does not specify simulation context.  Adrian: reclassify as editorial.

· Dmitry: need precise definition of how average data rate is calculated.  Many ways of doing averages.  Sanjiv: group agreed on what is average PHY data rate.  Action item: Sanjiv to draft text clarifying definition of average PHY data rate.  Mark: easy.

· Herve: need CC59 but without PHY requirements.  Include CC, already voted on this.  Mark: easy.

· Jeff: 

· cc67.1 - change 1% PER to 10% PER.  John K: submitted revised version of CC67.1 that allows the proposer to specify the PER.  Mark: moderate

· cc67.1 - Rate vs. SNR for given data rate biases results against systems with a discrete rate set.   Change to plot Rate*(1-PER) with the rate for each location chosen by the proposal.  Mark: easy.

· cc67.2 – 1% is too low.  Colin and John have suggested text for cc67.1 – the presentation leave that open for discussion.  Tie this in with discussion of 67.1  

· John Sadowsky: cc67.1 – against per constraint, number of channel realizations.

· Kowalski:

· cc42 - remove requirement for analysis of important properties of preambles.  Objections? Yes.  Mark: moderate.

· Specify averaging over enough packets.  Mark: easy.

· Herve: CC67.x – add sim incorporating LOS condition.  Colin: speaks against, adds more simulations.  Johnk: agree with Colin.  Adrian: easy

· CC67.x – have CC without PHY impairments.  Adrian: let’s be more structured.  List the simulations required by CCs 59, 67, 67.x, and have the group take a look at this and decide which simulations we need to add/remove.  Create table: column – IMs, row – simulation conditions.  Volunteers?  None.  Mark: hard

· Herve: CC18&19 – the term “all mandatory scenario” not relevant.  Colin: agree.  Fix cross-references and labels.  Mark: easy.

· Kowalski: 

· specify what needs to be specified over and above 802.11i.  Bagby: encryption changes the length of the packet that is transmitted.  John Ketchum’s earlier comment was that it is independent of the MAC.  John K: the only impact is the length, so don’t see why we need to worry about that.  Adrian: let’s not solve the problem here.  

· Cc20: Do we need measure that explicitly separates uplink and downlink goodputs?  John K: that’s discriminated already in sim scenarios, having flows originating at the AP and flows origination at stations.  Adrian: could look at additional figures, but we have enough, don’t need more.  Colin: expect this to be difficult language to construct in any case.  Adrian: will mark as moderate, but hoping to not do anything.  If we do, could be hard.

· Allert: cc67.2 – how is the “highest average SNR” defined?  Remove sentence.  Colin: purpose is to show impact of sending data with high constellations and impact of jitter, problems when don’t have good carrier offset compensation.  Colin: would be wiling to take this offline.  Action item: Colin and Allert will resolve the comment of having “highest average SNR” in CC 67.2.  Mark: easy

· We missed one of Colin’s comments, but it does not bias the easy/med/hard statistics.  Another – need to make sure all documents are cross-referenced correctly.

· Adrian: will make call for comment, template doc for people to fill in with comments.  Colin has offered to help editorially to merge comments.  Work in Orlando meeting- address enough comments to have a successful vote.  There may be comments we can’t resolve, but that will not generate sufficient negative votes to approve document.  Will encourage people to find creative ways of reaching agreements.   Comments will be due by 9 am Tuesday of the meeting week in Orlando.  Colin and Adrian will have one session to merge comments, and there will be time on Tues to begin considering these comments.

Plan for Orlando meeting:

· Look at FR doc first and vote on that.

· CCs and simulation scenarios will take rest of the time.

· Suggest to work through CC comments and when we’ve worked through enough, move to adopt document.  Suspect this will come towards the end of the meeting.

· The document has:  16 medium and 5 difficult comments.  Assuming an hour on a hard and ½ hour on a moderate, that’s 13 hours of discussion on CCs.

· What do people think about having smaller groups work on resolution of these comments?  Suggestion – keep it in the whole body because will have to present to the entire body again anyway.  Adrian: can send 2-3 people out of the room to work on drafting certain text, and can work on easy comments while they are doing that during the Orlando meeting.

· Herve: how do we deal with modifying comments that have already been submitted.  Adrian: will ask anyone submitting comments to get a doc #.  If you want to update your comments, please obtain new revision and issue the document with the tracking changes option turned on.

· Comment: we need to decide on the schedule of proposals being up on the server, etc.  Also, sim methodology – need to reach conclusion.  Adrian: this needs to be added into the TGn agenda (not FRCC).  If we don’t complete our CC document, there will not be call for proposals.  

Old business:

· Phase noise impairment (IM4).  

· Colin’s doc 224r0 (presentation) – addresses this issue.

· 3 issues: 1) text was not approved by TGn, 2) phase noise impairment does not stress proposals, 3) phase noise parameters not supported by publishe data.  There is a simpler way to do this – a LPF.  Looked at references.  Break point frequency is 150 kHz.  This is a simple model that is easy to model.  Ought to give reasonable result.  PSD of –130 dBc/Hz stresses models better than the 100 dBc/Hz figure.  All data taken from existing publications of 5 GHz, 802.11 type systems.  Colin: this is just a proposal, but addresses some of the concerns raised here.

· Adrian: what needs to be changed in the CCs?  Phase noise to be specified by a low-pass filter model.  Action item: Colin to bring text to go into the CCs along with the presentation.
· CC52: Steve Halford – unclear.  Colin: PA backoff/rate is biased against rate-adapative systems.  Adrian: remove the “per rate” portion of CC52.  No objections.  Need to hear more from Steve to understand what he is unclear about.

· Mandatory/optional state of the CCs.  

· First debate – do we believe that all CCs shall be mandatory?   John K: we are not ready to decide that everything is mandatory.  Cc 67 for example may have an optional part.  Colin: usage models should remove all references to mandatory or optional.  The UM doc is just a supporting document for the CCs.  If anything is mandatory or optional, it should be the CCs.  John K: are you proposing to add CCs that refer to Ums?  Colin: specify mandatory/optional in CCs and reference appropriate simulation scenarios in the usage models document.

· Adrian: would like to put into the document a statement that will say that all CCs are mandatory except for any labeled optional.

· Dave: seems to me that all CCs are mandatory.  CC67 would not be optional, it would just be a choice between two flavors of the CC.  Wondering why all CCs would not be required.

· Adrian: does anyone disagree with all CCs being mandatory?

· John K: I guess not.  We can have CCs with options.

· Adrian.  Make a statement to be put into section 1, where the name of the section is Mandatory vs Optional status of the CCs.  Would have a statement like – these are all mandatory except those marked as optional.  Will have very few that are optional.  Colin agrees.

1.4  Mandatory status of the comparison criteria

All comparison criteria are mandatory except where they are indicated to be optional in the text of the comparison criterion.

· Does anyone want to find better words?  Derek, Motorola (?): Do we want to include differentiation between full and partial proposals?  Adrian: there is a shall for full and a should for partials.

· Does anyone support or speak against having an additional column showing mandatory or optional?  Colin – speak against.  Comment: it’s not a case of being optional, it’s the case of being non-applicable. So, all CCs are optional.

· Revise statement in 1.4 as follows:

All comparison criteria are mandatory except where they are indicated to be non-applicable optional in the text of the comparison criterion.

· So, would expect a statement in rate-adaptive cc67 to state non-applicability.

· Comment: there are cases where you have an either/or option.  New revision:

All comparison criteria are mandatory except as indicated in the text of the comparison criterion.

· No objections.  Will be included in the CC document.  Update documents will be uploaded to the server.

· George: If we do add a column to the CCs, it should be done in section 6.  Editorial change.

4 Telcon, Tuesday, February 24, 2004

(Adrian: My thanks to Joe Levy for these minutes)

Time:
08:00 US Pacific Time

4.1 Approved Agenda:

1.
Appoint secretary (Jim Allen if present) 

(Joseph Levy – volunteered)

1.5 AR review

2. Report from Simulation Methodology ctte

2.1 report from meeting with chair of TGn

3.0 Old Business:

3.1       Complete consideration of non-rate adaptive CC67

3.2       Consider new CC for rate-adaptive CC67

3.3       Consider new CC for acquisition performance/frequency offset

3.4       Consider Phase Noise Impairment (IM4)

4.0 New Business:

4.1       Comments in CC52

4.2       Review the disclosure requirements (form of disclosure/template) in the FR/CC docs.

4.3       Review the mandatory/optional status of the CCs

5       Call for review comments for next meeting.  

6       Remind everybody to email their attendance to the chair

4.2 Attendees

Adrian Stephens (Chair)

Aleksandar Purkovic

Arnaud Gueguen

Bjorn Andre Bjerke

Bruno Jechoux

Bruno Jechoux

Colin Lanzl

Darren McNamara

David Bagby

Edoardo Gallizio

Fabio Osnato

George Vlantis

George Vlantis

Herve Bonneville

Jeff Gilbert

Jim Allen

Joe Levy (Secretary)

John Ketchum

Loic Brunel

Luigi Dellatorre

Marco Odoni

Massimiliano Siti

Patima Pai

Ravi Narasimhan

Sanjiv Nanda

Sean Coffey

Stefano Valle

Steve Parker

Xiaolin Lu

4.3 Summary of Actions

All.   Please carefully review the functional requirements document (11-03-813r9), the comparison criteria document (11-03-814r16) and the Usage Model document (concentrating on the simulation scenarios) (11-03-802r12).

Please submit your comments using as a Word table using the following format:

	Name
	Doc Reference
	Section/Item
	Comment
	Proposed resolution
	E, TN, TY

	Adrian Stephens
	11-03-813r9
	1
	Not enough jokes
	Add a joke
	E


Please indicate how important this comment is to you using the following scale:

E => Editorial

TN => Technical, but won't cause me to vote no on the document

TY => Technical, will vote no if this comment is not addressed to my satisfaction

I may prioritise discussion in the TGn FRCC sessions using this column.

Please submit your comments by close of work US time on Monday 8 March  in an email to adrian.p.stephens@intel.com. (i.e. the day before the next telecon).

That will allow us to see how many comments we have to consider (a lower bound estimate) at the FRCC sessions.  The balance between the comments by document and section will tell us if we need break-outs into ad-hocs.

Colin Lanzl:  Action: Is IM3 covered by the new IM2 CC requirements?
4.4 Discussion

1.5 AR review - 


John Ketchum will take on the rate adaptive version of CC67.  Send e-mail to johnk@qualcomm.com - completed

Chris Hansen will continue with the non rate adaptive CC67. - not completed will discuss more this meeting.


Colin Lanzl  and John Ketchum  will bring text for a new frequency offset comparison criterion relating to acquisition performance - completed 11-04-209r0


Phase noise - will discuss next time, read Aon’s (177r0) and Chris Hansen’s (60r0) documents for now.

2.
Report from Simulation Methodology ctte 

Jeff Gilbert- overview document – 11-04/0170 – Currently 4 different proposals, which will probably merge down to 2 proposals by the plenary meeting (March 14-19).

3.0 Old Business:

Setting - agenda for next meeting:

1) report back to the body as to progress and decisions

2) call for comments

3) take early vote on usage and functional requirements 

4) how to work on the comments will depend on the comments so we will have to make these decisions at the meeting.

3.05 -

George Vlantis - 04-201/r0

CC 59 - idealized channel conditions - do not need to include IM2,3,4 - propose to admit all of the IMs

CC 67 - leave the IM's in place - we should specify more precisely the cases consider - we think we need to specify which antenna separation we need to model.  

Colin Lanzl  - what spacing are you talking about? 

George Vlantis - antenna spacing 

Colin Lanzl  - the models call out 1/2 lambda spacing. 

George Vlantis - on 67 say refer to the usage models and usage models say refer to CC.

John Ketchum  - no line of sight except for channel model D.  You are free to set the range to any based on SNR.  

George Vlantis - I think we need to more specific definition of this.  

Jeff Gilbert- the impairments are specified to be used for all of them 

Colin Lanzl  - the concept is to do a standalone single frequency offset as we will see later.  

Adrian Stephens - I want to capture all issues that need review.  But lets move through the agenda and represent these views at the appropriate time.  

Bruno Jechoux - I think we need to agree to treat these issues now.  

Adrian Stephens - what specific issues do we need to address that we are not currently addressing.  

?? STMicroelectronics - we would like to add a new CC in addition to 67 with IM 2,3,4 – 

George Vlantis - one that is ideal and one that is ideal with the impairments. 

Herve Bonneville? of Mitsubishi - we agree with this approach.  

John Ketchum  - some the concerns are addressed in proposed text being brought in today - they are not completely address, but are practically address - we should address the new text and modify it as required.  

Sean Coffey - what document is the text in?  

John Ketchum - 109 has the frequency-offset proposal.  We have several for CC67 – 11-04/0214, 11-04/0185, ?  

Adrian Stephens - straw poll:

Should we have a version of CC59 which includes no IM's 2-4:  10 yes /8 no 

3.1
Complete consideration of non-rate adaptive CC67

current text 814r15:

Show the PER curves for 5 supported data rates representative of your rate set including your maximum and minimum rates.  If the proposal supports fewer than 5 data rates, all supported data rates should be shown. Plot PER versus SNR averaged over time per receive antennas in -10dB signal bandwidth for 1000B packets.  Total received signal power is summed over all transmit antennas.  Averaging should occur over a minimum of 100 packet errors down to 1% PER.  Each packet should use an independent channel realization.  There shall not be any a priori knowledge of the channel at the receiver.  This should be simulated for channel models B, D, and F.  The simulations should all include the Doppler effect as specified in the text of the channel model document.  All models should be run without the florescent effect but additionally model D should be run with the florescent effect on the highest data rate.  The shadowing variance should be 0.  
Comments on the non-rate-adaptation:  Is the channel model specified properly.  

Colin Lanzl  - I think we necessary to specify some range.  

??? - If we define the range 

Colin Lanzl  - we should choose a range inside the …?

Straw Pole: 

Do we need to fix this?

27 yes / 0 no

Do we want results from LOS, NLOS or both (two curves), or something more complex including the defined breakpoint in the channel model.  

John Ketchum  - is concerned that the having the breakpoint  will have a problem having two channel models for some SNRs - multiple people support this view.  

Adrian Stephens - I would like to put this to a vote as soon as possible.    

Jeff Gilbert- the alternative fix does not address this issue. 

Straw Pole:

Single set of curves 

15 yes - two sets 2 - algorithmic break point 0

Straw Pole:

LOS or NLOS?

LOS- 5 / NLOS 13
Jeff Gilbert- CC67 is moving toward a single link performance - we might want to consider a PHY level with a Point to Point MAC. 

11-04/0185r1

John Ketchum  - is concerned that this is a new simulation and we have several already.  This will require a new model.  Do we want to require this extra work?

Adrian Stephens - we are introducing MAC effects into the PHY simulations.

Jeff Gilbert- I am concerned about PHY and lower MAC coupling. 

Colin Lanzl  - I am concern that this text - mixes PHY/MAC performance and therefore does not allow for separate PHY performance, which will not support proposal combining.

George Vlantis - why did the size of the packets change from 1000 to 1500 - was this intentional?

Jeff Gilbert- this would allow for aggregation and would allow alignment with Ethernet packets.

Straw Pole:

PHY only or PHY plus enough of the MAC to generate Goodput.  

John Ketchum is this conceptual or for acceptance?

Jeff Gilbert- the intent was conceptual.

Straw poll on a CC with PHY plus enough of the MAC to generate Goodput:

2 yes - 9 no
3.2 Consider new CC for rate-adaptive CC67

11-04/0214r0 - Presentation - John Ketchum  - Where the break between PHY/MAC is undefined and contentious.  In order to separate the PHY/MAC - PHY performance in fading channels should include fast rate adaptation, which is done at the PHY level.  We propose to fix the FER and show the performance verses SNR.  

Adrian Stephens - what is meant by Achieved PHY data rate?   Are you suggesting a single CC or an approach to this CC, which would allow for two version of CC67 that the proposal can be choose between.

John Ketchum  - you can plot this as scaled by (1-FER) or just as the data rate.  The other question is do we use the LOS or NLOS models.

Adrian Stephens - the PHY data rate is the instantaneous data rate during the payload part.

Jeff Gilbert- there is some rate adaptation - whether there is PHY rate adaptation or not.  This approach will favor high-number-of-rate proposals, also the 1% FER seems to be very low and will also favor high-number-of-rate proposals.  

John Ketchum  - my intent is that rate adaptive schemes intend to optimize and adapt, this adaptation is critical to PHY performance.  The achieved rate over an ensemble of channel conditions.  This will be a much more accurate way to measure PHY performance.

Adrian Stephens - Is this a useful comparison criterion? 

Colin Lanzl  - is this an in principle vote? 

Adrian Stephens - yes

9 yes / 5 no 

3.3
Consider new CC for acquisition performance/frequency offset

Colin Lanzl  - presented11-04/209/r0  

Adrian Stephens – The question in principal is this proposed approach desired?

John Ketchum  - this also applies to IM3 in addition to IM2.

Bruno - we would like to raise an alternative - fixed +/- 40 ppm. 

Colin Lanzl  - I am ok with the checking the performance at the extremes - but there was push back the last time we discussed this about using the extremes and for sweeping the performance.

Straw Pole:

Do we support the additional CC for frequency offset IM2 and setting the a nominal offset for all the other CCs

12 yes / 0 no.
Adrian Stephens - so we have accepted this in principle - so let us discuss this 

John Ketchum  - we should remove the blanket criteria - I also suggest the nominal offset should be zero (0).

Adrian Stephens – Straw Pole for choice of offset:

worst case – 4 / somewhere in the middle – 6 / Zero - 4

There is not a strong opinion - the consensus is somewhere in the middle so we’ll use Colin Lanzl's number for now.

 11-04/0210 - 

	Number
	Name
	Definition
	Simulation Scenario
	Status of this CC
	Notes
	Priority

	CC##
	PER performance in non AWGN channels and ideal conditions
	Show the PER curves for the same cases proposed in CC67 with the following conditions: perfect CSI (channel estimation off), perfect timing acquisition (timing locked to the first sample of the OFDM symbol), no frequency offset (frequency offset compensation unit switched off).
	
	
	
	H


Straw Pole - to support the concept in the above for a new CC - 

?? STMicroelectronics

 - The idea behind this proposal is to reduce the number of simulations that need to be run.

Straw Poll:  include this CC
5 yes / 7 no
Let's us discuss IM3 - Colin Lanzl  - if we modify IM2 as suggested then we have covered IM3, does Jeff Gilbert agree?  Jeff - the intent of IM3 is that timing acquisition should be done as it will be done in an actual system. 

Adrian Stephens - can you could take this off line.

Colin Lanzl  - will take responsibility to address this offline. - Jeff Gilbert will contribute. - Anyone else is welcome to join - e-mail Colin Lanzl [clanzl@aware.com].

.

Action Colin Lanzl – Is IM3 covered by the new IM2 CC requirements?

Action All - review the whole document and please generate comments by next telcon (9-03-04).

The meeting ended here since time had expired.  There was no discussion on the remaining agenda items: 

3.4 Consider Phase Noise Impairment (IM4)

4.0 New Business:

4.1
Comments in CC52

4.2
Review the disclosure requirements (form of disclosure/template) int the FR/CC docs.

4.3
Review the mandatory/optional status of the CCs

5
Call for review comments for next meeting

6
Remind everybody to email their attendance to the chair

-------

5 Telecon February 10, 2004

(Adrian: My thanks to Irina Medvedev for these excellent minutes)

5.1 Attendees

Adrian Stephens (Chair)

Allert van Zelst

Ardavan Tehrani

Arnaud Gueguen

Bjorn Bjerke

Bruce Kraemer

Colin Lanzl

David Bagby

Eldad Perahia

George Vlantis

Herve Bonneville

Irina Medvedev (Secretary)

Jan Boer

Jeff Gilbert

John Ketchum

Muhammad Ikram

Nico van Waes

Pieter-Paul Giesberts

Ravi Narasimhan

Richard van Leeuwen

Slobadan Nedics

Stan Skafidas

Steven Halford

5.2 Approved Agenda
1. Appoint secretary

2. Report from Simulation Methodology ctte

3. Business brought forward from last meeting:

3.1 CC59 (Bjorn Bjerke)

3.2 CC67 (Chris Hansen)

3.3 Pick between the two alternative wordings of CC42 as given in 814R14. (Adrian)

4. Consider comments to IM1, 2, 4 and CC52.  (Jeff Gilbert to lead)

5.3 Details

Secretary is appointed: Irina Medvedev (Qualcomm)

Agenda is approved.

5.3.1 Discussion of CC59

· Bjorn Bjerke (Qualcomm) posted a document (11-04/176r0) with proposed text based on the comments received.

· Also, provided description of the Fourier matrix.

· Old text:

Identify performance in idealized channel for a packet length of 1000B.  The rows or columns of the channel should be orthogonal to each other as follows:  Take the first Nr x Nt elements of the fourier matrix with dimension max(Nr, Nt).  Show the PER versus SNR curves for 5 supported data rates representative of your rate set including your maximum and minimum rates.  The SNR should be calculated in ​10dB signal bandwidth.  Nt=Nr=1,2,3,4 if proposal has any mode generating 2 or more independent streams otherwise Nt=Nr=1.  If the proposal supports fewer than 5 data rates, all supported data rates should be shown.
· New text: 

Identify the performance in an idealized channel for a packet length of 1000B.  The rows or columns of the channel shall be orthogonal to each other as follows: take the first Nr x Nt elements of the Fourier matrix with dimension max(Nr,Nt).  Show PER versus SNR curves for 5 supported data rates representative of the proposal's rate set, including the maximum and minimum rates.  If the proposal supports fewer than 5 data rates, all supported data rates should be shown.  Note that when computing the SNR, the signal and noise bandwidth shall be identical.  The performance shall be identified for all combinations of {Nt,Nr} addressed by the proposal.

· The changes are in the last two sentences.

· There was some confusion about the Fourier matrix.  Allertvan Zelst (Airgo) provided a description, which is included in the contribution.  He also suggested the inclusion of the sentence: "the SNR shall be defined as the average SNR per receive antenna".

· Stan:  Does it make sense to add an extra sentence to facilitate or allow people to have adaptive schemes?  Propose: if solution is rate adaptive, plot data rate vs SNR for PER 5%.

· Bjorn: This changes the intent of CC59.  Discussion?

· Bruno: why not use a simple identity matrix instead of a Fourier matrix. 

· Allertvan: the idea was that if you use identity matrix, you have to do some proper scaling and you are not making use of anything MIMO, you just have parallel channels.  This will not allow you to introduce MIMO advantages or problems.

· Adrian: Before going further, let’s make a decision between original and alternative text.

· Jeff Gilbert (Atheros): Last sentence - concern about all combinations of (Nt,Nr) getting large? 

· Adrian: there are 10 if we assume all combinations of a 4x4.  Any concern of 10 being too large a number?

· Bjorn: Don’t have to do an exhaustive list of combinations, can only do those that are relevant to your proposal.

· Adrian: The way the text reads, it’s interpreted as all combinations.

· Eldad Perahia (Cisco): Would proposal have to define the # of receive antennas?  What if a proposal does not define Nr?

· Allertvan:  You have to specify a number of receive antennas to show your performance curves.

· John Ketchum (Qualcomm): Show performance for the Nr that you’d want to build with.

· Eldad:  I’d define a mode that’s a function of the number of transmit streams, not as a function of the number of receive antennas.

· Adrian: If you have 4 tx antennas, you’d be required to show performance with 4 rx antennas.

· Need to specify Nr so that we are comparing the same combinations.

· Adrian: Vote – is alternative text preferred to the original text?  Alternative text wins: 31/0.

· Have we agreed that the text will be as is?  Adrian: We voted that we prefer the alternative text.  Can still continue discussion if people want to change something.

5.3.2 Discussion of CC67

· Chris Hansen (Broadcom): 

· Want to have more of a discussion on this call and then continue the e-mail thread.  We only had 2 comments, from John Ketchum and Stan Skafidas (Bandspeed).
· John felt that current CC language is problematic for systems that have rate selection.

· If we want to change the text to include rate selection, we need to include some MAC functionality.  Another possibility is to eliminate CC67 altogether.  Or keep it the way it is.

· John Ketchum: 

· Not sure how to address this in systems that do spatial multiplexing.  There may be several streams transmitted at once, and one could have different rates running on different streams.  So, when you are describing to include 5 rates, it’s not clear how to respond to this.  Also, does not address what we are trying to get at.  

· Alternative proposal: plot rate as a function of SNR at a specified packet error rate.  No problem of where rate control is happening or if it is happening at all.

· Use pre-detection SNR.  What we are interested in is receiver sensitivity.  Measure SNR for the purpose of this plot at the antenna terminal.  Power due to all the transmit antennas divided by the noise power at the antenna terminal, as modified by the noise figure, etc.  Basically, the SNR you get out of the link budget calculation.  This is an average SNR, not instantaneous.

· Require that the proposers describe in detail how they are accounting for imperfections in the rate control process.

· Stan: Or describe the feedback they are using to adapt the rates.

· Jeff:  An alternative is to combine this with what SMSC is looking at.  Do point-to-point with rate adaptation to get throughput.  Then, you’re seeing the effects of rate adaptation.

· John: But you’re adding the MAC in there when you say that.  I don’t think we want to do that.  We want to address PHY performance.  The problem is that some people are thinking of rate control as part of the MAC and others are part of the PHY.

· Adrian: Can build ideal rate control – do an exhaustive search over all combinations and then choose the one that yields the max throughput and achieves the required PER.

· John: More in favor of requiring that rate control be active in the proposals that include rate control.  The effects of rate control should be included in the PHY simulation for those proposals that have rate control.

· Chris Hansen: I think we need to narrow it down to a specific case where we can do an apples-to-apples comparison of the proposals.

· Aon Mujtaba (Agered): Need to specificy MIMO parameters for MIMO proposals.

· Colin: Channel models already calls out these parameters.

· Adrian: 2 CCs – one for those who have rate adaptation and one for those who do not.

· With rate control: Throughput vs SNR curve, perhaps specify PER

· Without rate control:  PER vs SNR curve

· John Ketchum will take on the rate adaptive CC.  Send e-mail to johnk@qualcomm.com

· Chris Hansen will continue with the non rate adaptive CC67.

5.3.3 Discussion of CC42

· Vote on the alternative text.

· Old text:

What are the proposed preambles?  Describe and evaluate the cross-correlation and auto-correlation properties of all preambles.  If the system uses multiple concurrent transmit streams, describe and evaluate the cross-correlation properties of the preambles in the different streams.  Describe the auto-correlation properties within each stream.   State the PAPR of all preambles.  

· New text (in rev14 of the CC document).

Specify the proposed preambles.  Summarize the important properties of the proposed preambles. Include references to the sections in the technical proposal document where the complete details are given.  Any supported analysis should be performed on the transmit waveforms independent of any channel model.
· New text wins 14/0.

· Steve Parker (Toshiba): Agree with alternative text, but would like to make clarifications to it, if possible.  Modifications/additions to new text:

· Summarize important properties of each part of the proposed preamble.

· Results should include analysis performed on the transmit waveform independent of channel models.

· Specify how the use of any new preamble affects reception by legacy terminals.
· Colin: use of terminal implies station and not access point.  Changed terminals to devices.

· Dave Bagby: proper term is station.  Changed devices to STA.

· No one speaks against, modification approved by unanimous consent.

5.3.4 Physical Layer Impairments: Consider comments to IM1, 2, 4 and CC52.  (Jeff Gilbert to lead)

· IM1: PA non-linearity

· Question was by Colin: the numbers were not agreed to.  Psat of 28 dBm is overly aggressive.  23 dBm would be a better number.  Also, drop the words “for each rate”.

· 25 dBm is right in the middle.  Objections for 25 dBm instead of 28 dBm?  None.  Adopted.

· Don’t want to constrain the same backoff for all rates.

· Old text: 
Specify backoff from full saturation used in the simulation calculated as PABackoff = –10 log10(Average TX Power/Power at saturation) for each rate.
      Changed to new text:  

Specify how the backoff from full saturation used in the simulation calculated as PABackoff = –10 log10(Average TX Power/Power at saturation) is computed.  

· IM2: Carrier frequency offset

· Comment by John: Unclear how to apply random offset in the PHY simulations.

· Suggestion: instead of a random offset, choose the extrema –40 ppm and +40 ppm

· Repeat and report all performance for those two values?  Simulation time is a concern.

· Goal is to apply the frequency offset into the simulation.

· What about random frequency offset on a per-packet basis?

· John Ketchum: This assumes that simulations will be run on a per-packet basis, where each packet sees a different channel.  You’re saying that no one is allowed to have any memory.  You are throwing away things that people might be doing to improve upon the assumption of memory.

· Aon: To capture memory, can always elongate the run time for a single packet.

· Straw Poll: 


1) Carrier frequency offset in all comparison criteria  




2) Carrier frequency offset in a specific comparison criterion

Option 2 wins (10/5).  John Ketchum and Colin Lanzl will work on this.

· IM4: Phase Noise

· Colin: 10 dB noise figure is too aggressive and favors proposals that are weak.

· Aon: document 177r0 – fitted a single pole/zero model to the data in the document.  

· Chris Hansen’s document regarding this issue is on the server (11-04-0060r0).

· Consensus not reached.  Will discuss next time.

5.4 Summary of Action items:

· John Ketchum will take on the rate adaptive version of CC67.  Send e-mail to johnk@qualcomm.com

· Chris Hansen will continue with the non rate adaptive CC67.

· Colin and John will bring text for a new frequency offset comparison criterion relating to acquisition performance

· Phase noise – will discuss next time, read Aon’s (177r0) and Chris’s (60r0) documents for now.

5.5 Agenda items for next calls

5.5.1 Date:  Tuesday, February 24, 2004

Time:  08:00 US Pacific Time

Duration:  2 Hours

Phone Number: 916-356-2663

Bridge:  4

Passcode:  9829703

The tentative agenda for the next call will include:

Old Business:

· Complete consideration of non-rate adaptive CC67

· Consider new CC for rate-adaptive CC67

· Consider new CC for acquisition performance/frequency offset

· Consider Phase Noise Impairment (IM4)

New Business:

· Comments in CC52

· Review the disclosure requirements (form of disclosure/template) int the FR/CC docs.

· Review the mandatory/optional status of the CCs

· Call for review comments for next meeting

5.5.2 Date:  Tuesday, March 9, 2004

Time:  08:00 US Pacific Time

Lines:  25

Duration:  2 Hours

Phone Number: 916-356-2663

Bridge:  1

Passcode:  3773471
The tentative agenda for this call will include:

· Consider review comments on UM, FR, CC documents

· Plan for TGn session

6 Telecon 27 Jan 2004

(Adrian: My thanks to Joe Levy for taking these minutes)

6.1 Approved Agenda

1. Appoint secretary (Jim Allen if present) 

2. Review and Approve agenda 

3. Status report from TGn meeting 

4. Review plan contained in this email 

5. Issue request for review comments on existing content 

6. Review CC 46, 47, 42, 59 and 67 

6.5 Comment on rate 400MHz in SS16 (not performed)

6.6 Review form of disclosure (started, not completed)

7. Chair reminds attendees to send email to adrian.p.stephens@intel.com to confirm their attendance

6.2 Attendees

Bjorn Bjerke

Jan Boer

Christopher Hansen

Darren McNamara

David Bagby

Eldad Perahia

George Vlantis

Herve Bonneville

Irina Medvedev

Jeff Gilbert

Jim Tomcik

Joe Levy

Nico van Waes

Sanjeev Sharma

Sanjiv Nanda

Steven Halford

Valerio Filauro

6.3 Summary of Actions

Adrian to up-issue documents modified at the call and notify on the reflector.

Bjorn  Bjerke to coordinate alternative proposal to CC59, Bjorn will bring it to the next telcon (two weeks).  Please send e-mail to Bjorn ( bbjerke@qualcomm.com) if you want to be involved in this discussion.

Chris Hanson (chansen@broadcom.com) will coordinate alternative proposal to CC67 and bring to the telecon in two weeks.  Please send email to Chris if you want to be involved in this discussion.
6.4 Discussion

1. Appoint secretary  – Joseph Levy volunteered by chair.

2. Review and Approve agenda

discussion on agenda – none 

3. Status report from TGn meeting

Towards competition of CC and simulation scenarios document neither was completed.

4. Review plan contained in this email

Jeff Gilbert is willing to lead discussion for the CC at the next meeting 

Proposed plan 

Bruce - How are you going to handle incremental meetings – how will we encourage other to participate?

If we agree changes to the CC – I will post the changed documents and notify that the changed documents have been posted on the reflector.

Question on missing CC do we need to deal with 9 and 52.  

Ans - Firstly, CC 9 comments were withdrawn, so there is nothing to discuss.

CC 52 is covered in the next meeting.

Comment on 16 – rate of 400MHz is not understood.  – Lets cover it here.

5. Issue request for review comments on existing content

Due date for comments is the next meeting - 9 yes votes.

6. Review CC 46, 47, 42, 59 and 67

CC46 –  Q1- Could you please tell me as why this is unnecessary.  

 A2-  I think it will be obvious from the proposal what is being used, so requiring it is unnecessary.

1 – There are multiple knobs and it will be very difficult to tell what was assumed.  Tell me how things are set.

2 – but this not what the CC requires –  maybe it should be reworded.

 1 – Suggest taking out the word mandatory.  

2 – that sounds like a possible approach – but I would like to reserve judgment.

1 – what I was after was to get the obvious settings – I would be happy with removing the words “mandatory and” 

Adrian -  Does anyone have any objection?

3- suggestion to remove both the words “mandatory and optional” – discussed and dismissed.

Adrian – any objection? No objection – remove the words “mandatory and”.

4 – Is there any optional feature that will be blocked from use by the proposal?

5 – This was proposed during the MAC group and was not supported.

Adrian – Does anyone have any objections to accepting CC 46 as proposed? No objections.

CC47 – this is the mate of  CC46 – similar to above – Comment withdrawn


Suggestion to combine CC46 and CC47 – no support for merging.

Adrian – Does anyone have any objections?  No objections, accepted as is.

CC 42 – Colin’s objections as reported by ???: it represented a lot of work with the current wording.  I have an alternate wording:

Specify the proposed preambles. Summarize the important properties of the proposed preambles.  Include references to the sections of the technical proposal document where the details are given.  Note: it is suggest that any supporting analysis waveforms be conducted independently of any channel models. 

Jeff Gilbert – I don’t have any objections to your suggestions, however some other people might.  I am concerned that it will be difficult to get consensus.  I suggest that we allow the body to choose between these two.  

Adrian – choices of 1) avoid making a decision here and make it in the whole group. 2) open up the discussion on the reflector.  

Sanjiv Nanda – (for John Ketchum) this current wording is two prescriptive – it does not allow for other ideas to be analyzed.  

Gilbert – was this concern voiced in the PHY subgroup?  Yes – we should not change the text as agreed by 100 people based on the agreement of 9 people.  

Dave – proposal to have a vote on this at the next meeting.

Bruce - I view these telcons as a way to move things along – but are not binding on the group.  These calls are here to be able to reach consensus.

Adrian – I am sensitive to Dave’s suggestion – to allow for addition people to join this discussion.  Vote: Decide it now?  Yes-7,  No-10 – will send e-mail  to reflector as well as updated text.

CC 59 – Eldad – I don’t think we have the normalization correct. 

Jeff – by specifying the SNR we are specifying the nomination.

Eldad – if you think people will get the normalization right, but I am concerned.  Does everyone know what the definition of the Fourier matrix is.

Bjorn – I am not quite sure what we accomplished by using this Fourier matrix.

Jeff – we did not go with the straight SISO because we wanted to show the MIMO performance 

Bjorn – isn’t this covered in CC67.  By brining the matrix into the picture we do not really get a baseline performance.  

Jeff – the group really wanted a baseline MIMO performance not the underlying SISO performance.  The goal was not to prescribe MIMO since Nt=Nr=1 

Irina – I agree that we should specify the normalization. 

Chris Hanson – we also need to describe the Fourier matrix we expect so that it defined and comment with a reference.

Eldad – if we are adding the reference then we should get the nomination right. 

Adrian – can the people who have spoken come up with better text?  

Jeff – same concern since we spent significant time wordsmithing this text and I would not like a small group to make changes.

Adrian – we will come up with a consensus of the improved text and get agreement with in the smaller group and then bring it to the larger group at TGn.  Volunteers:

Eldad Perahia, Richard Fami?? proposed original text. (we will try to contact him).  Bjorn  Bjerke (to coordinate), Bjorn will bring it to the next telcon (two weeks).  Please send e-mail to Bjorn ( bbjerke@qualcomm.com).

CC67 – Colin – he doesn’t know how to respond, John Ketchum objects to the one shot processing of the packet – this will restrict proposals unnecessarily.   I remember that this was discussed at the end in a smaller subgroup.  

Jeff – can we find an alternate wording?

Chris – the wording, the assumption of the independent channels is a very worst case.  I think this needs to be clarified. 

Jeff – for the florescent model the Doppler should be included within the model.

Adrian – who wants to be involved in the: Irina Medvedev (irinam@qualcomm.com), Chris Hanson (will coordinate, chansen@broadcom.com), Steve Halford (shalford@intersil.com).  This group will bring an updated text to the next telcon.  

Modify agenda to discuss an FR issue:

Bjorn - There is no range requirement for the rate requirement based on the Scenario 16.  This is a very low hurdle.  

Eldad – I thought we had agreed that range is a CC not a functional criteria.  

Adrian – the issue with making comparative is that everyone’s.

Bjorn - I would like to speak to support a minimum range to.

Joseph Levy  - agreed with Eldad, lets not reopen this.

Discussion on 6 Comparison Criteria Submissions –

Working down the list –

CC2  - no issue

CC3 -   

CC 29 is gone,

Discussion on whether we need this table – after discussion – yes 

Again working down the list.

CC2 – 

CC3 - 

CC4 is gone

CC6 – 

CC7

CC9 – remove receive power consumption requirement.

CC11

CC15

CC17 – is Gone

CC18 - change mandatory to: for each simulated 

CC19 – change mandatory modified to:  for each simulated 

CC20 – add mandatory modified to: for each simulated

CC24 – add for each simulated

CC25 – is gone

CC 27 – new text: for the simulated channel models present the required curves also provide textual description of parameters and setting values.

Out of Time

To end.

7. Chair reminds attendees to send email to adrian.p.stephens@intel.com mailto:adrian.p.stephens@intel.com to confirm their attendance

7 Telecon 6 Jan 2004

(Adrian: My thanks to Chris Hansen for taking these minutes)

7.1 Approved Agenda

 1.  Appoint secretary (Chris Hansen)

 2.  Review and approve agenda

 3.  Discuss how to proceed with CC.  Should we attempt to score CCs in this FRCC meeting?   How many CCs would we like to have?  

4.  Discuss how to proceed with simulation scenarios.  Who is going to volunteer to provide missing content? 

5.  Score CCs  (if this is what we decide to do) 

6.  Discuss CCs according  to priority 

7.  Plan activities for Vancouver meeting (last 

10 minutes of call, special orders)
7.2 Attendees

Rahul Malik

Sanjeev K Sharma

Russell Haines

Steve Parker

Kim Youngsoo

Joe Levy

Paul Feinberg

Herve Bonneville

Eldad Perahia

Sanjiv Nanda

Bjorn Bjerke

Jeff Gilbert

Qinfang Sun

Bruno Jechoux

George Vlantis

Valerio Filauro

Irina Medvedev

7.3 Summary of plan for Vancouver

At the Vancouver meeting, when in FRCC session, we will split into four groups (after initial preparation).  Each group will address specific sections of the CC document with the following aims:

1. Remove duplicate CCs (if there is a choice between alternates that cannot be settled in the group, wordsmith two CCs and bring to a vote between them in the full session).

2. Remove any that do not meet  requirements in section 1.1 of CC doc

3. Ensure CC description is complete and unambiguous

4. Reduce number of ccs by 50%.  

5. Rank the critera by assigning a priority to each and returned wordsmithed documents to TGn.

6. Define the form in which CCs are to be disclosed

(Chair's note: ) There was some discussion about reorganising the CCs for the purpose of this activity.  I think it better to keep the structure that we have now for the purpose of discussion.  We can always reorganise in the final document once we see what CCs are left.

The groups are formed as follows:

1. Mary Cramer, sections 4.2 and 4.2

2. John Ketchum, sections 4.3 and 4.4

3. Sanjiv Nanda, section 4.5

4. Jeff Gilbert, section 4.6

It is TBD how much time will be given over to FRCC business.   In my opinion, as long as more than one of these groups is making useful progress, we should remain in the groups.   Hopefully, they will complete in the time allowed, enabling TGn to vote on the contents at the Vancouver session.

7.4 Discussion

7. Reviewed and approved agenda.

8. Discussion of how to proceed

a. Current rate of progress is much too slow.

b. Many common comparison criteria.  Let’s do a quick run through and combine similar ones.

c. Make a checklist with deliverables and metrics.

d. Remove “fuzziness”.

e. Comparison criteria for unnecessary breakouts. / Counterpoint on usefulness of simple criteria, such as data rates.

9. Discussion of number of desired comparison criteria.

a. Prioritize

b. Grouping and vote the group

c. What is the implication for proposals of a fixed number, say 30?

d. Divide and conquer: split out into separate groups to discuss groups of documents.

e. We will need at least 4 groups of 10 people each to make things work faster.

f. Groups: RF/PHY, MAC, compatibility, compliance.

g. Use major headings in section 4.

i. Need volunteers for sections:

ii. Jeff Gilbert to do PHY.

iii. Mary Cramer to do Marketing.

iv. Adrian to do Coexistence and Coverage of Usage Models pro tem (Note added after meeting, JoeKetchum volunteered to lead this group).
v. Sanjiv Nanda for MAC.

vi. Sections will make their groups:

1. Remove duplications

2. Meet  requirements in section 1.1 of CC doc

3. Are complete and unambiguous

4. Reduce number of ccs by 50%.  

5. Set priority for critera and returned wordsmithed documents to TGn.

6. Define the form in which CCs are to be disclosed

h. Adrian believes it will be difficult to complete by end of next week’s meeting.

10. Further discussion of how the Groups will operate.

11. Discussion on simulation methodologies.

12. Discussion on simulation scenarios.

a. Jeff Gilbert takes ownership of PHY layer simulation parameters and point-to-point link throughput scenarios.

b. Straw Poll – Do people want a unified way of modeling the PHY error rate in the MAC simulations? 9/1.

13. Discussion on getting ready for next TGn meeting.

14. Meeting Adjourned.

8 Telecon 16 Dec 2003

(Adrian: My thanks to Rahul Malik for taking the minutes)

8.1 Approved Agenda

Appoint secretary

Review and approve agenda

Review comments to and progress Comparison Criteria document

8.2 Attendees

Steve Parker

Darren McNamara

Joseph Mueller

Yuichi Morioka

David Bagby

Rahul Malik (Secretary)

Pieter-Paul Giesberts

Jeff Gilbert

Guenter Kliendl

Jim Tomcik

Joseph Levy

Rolf Devegt

Adrian Stephens (Chair)

8.3 Summary of Actions

· Jeff will provide Adrian with a tracked version of r6 reflecting his proposed changes

8.4 Discussion

1. Appoint secretary

a. Rahul Malik

2. Review and approve agenda

a. Agenda adopted

3. Review comments to and progress Comparison Criteria document

a. CC table restructured and a new priority column added – primarily for the purpose of categorization at the moment; but later if we target finishing in January, we may discuss removing the low priority ones.

b. As at this meeting 80 CCs

c. Rahul: Comment that we do not mandate the simulation of all the CCs – Marked as a TBD in Section 1.2

d. Jeff: Comment on consolidating several of the PHY CCs so as to reduce the simulation load. Suggested 2 sets of curves – w/ AWGN and w/ channel models; Asked to generate some text to capture exactly what is intended

e. CC2 – Gunter: Wants to change EU to Europe in line with CC1; Unanimously approved. Clarification on reason for change - Frans responds that EU excludes Norway, Switzerland etc. Also, CEPT’s jurisdiction covers all of Europe

f. CC3 – Qn. on the name of this CC? – List of mandatory UMs covered at HT rate. – No discussion; approved unanimously.

g. CC4

i. Rahul: Part (a) should address a UM and not a channel model; (b) what is the range of an 11a device

ii. Dave Bagby – Remove the “rate-range criteria”; rewrite as “mandatory features of the proposal”; The proposal shall define what is mandatory

iii. Jim Tomcik – 11a/g suggests a multimode device – changed to ‘11a or 11g’.

iv. Accepted

h. Jump to Hi priority CCs – CC18

i. Straw-poll - Do we want a lot of disclosure or a little information? (0,0)

ii. Dave: Since we are measuring throughput at MAC-SAP, how do we measure TCP traffic, which is at a higher interface? Adrian – The TCP algorithm should throttle down the offered load

iii. There are no comments on this CC from group – Adrian proposes going for the simplest definition – Total TCP throughput/Offered TCP load

iv. Rolf: first paragraph to remain; Agreed

v. Note added to reflect that the QoS flows are turned on.

vi. Suggestion to specify the offered TCP load in the usage models – accepted – a volunteer is sought.

vii. Comment that the numerical value would be very low. Yes, but we will be comparing “likes”

viii. Vote to accept this CC – Accepted (4,0)

ix. Vote to remove the division by the constant offered TCP throughput (5,2) – New CC relates to Aggregate TCP throughput

i. CC19

i. Report the number of flows

ii. Rahul: comment that we should specify individual flows as QoS is important for individual applications – also TCP flows are treated equally (no distinction between printing, ftp etc) while UDP is differentiated by the application type; No objections from the group

iii. Straw poll – Should we remove the wording calling out a ratio of flows - Yes (5,0)

iv. Vote on adopting this CC (0,0)

v. No further comments; so marked as TBD.

j. Discussion on prioritization of CCs – chair will use his prerogative to order the discussion for the time being

k. CC20

i. Bjorn not on the call

ii. New definition - “The metric is defined as the goodput summed across all stations”.

iii. Definition of goodput amended to reflect measurement at the MAC-SAP

iv. Discussion on counting the data twice – Adrian wants to view the DS as being below the MAC SAP especially at the AP – so as not to count the data twice. Caution from Dave that we need to think of this through clearly in view of the .11 architecture.

v. Discussion – if we use DLP, throughput would be measured only once; if someone were to do something ‘stupid’ and use the AP to transfer data in a scenario where DLP is possible, they would obtain a higher measured value of throughput.

vi. A note added to the goodput definition to reflect that flows that transit at the AP are not counted.

vii. At Gunter’s suggestion we keep the goodput definition simple and instead add the note on duplicate measurements wherever it is needed.

viii. Decided not to vote on this CC till people have reviewed this.

ix. Note added to CC18, 19 and 20

l. CC51

i. Accepted previously

m. CC52

i. Jeff would prefer that we include all the impairments in the simulation, while making this comparison

ii. Based on discussion, we split CC52 into CC52 – spectral masks and CC52.5 – on channelization.

iii. Jeff refers to the section from his document submission – Jeff will provide Adrian with a tracked version of r6 reflecting his proposed changes
n. CC52.5

i. Approved unanimously

o. CC58

i. This relates to the PAR and 5C

ii. Frans: Throughput should be goodput

iii. Two issues – is bps/Hz at the PHY; the second is the mode of transmission that is used (because ACKs are transmitted at low rates)

iv. Issue 2:

1. we measure goodput only for the PSDUs that carry a data MSDU

v. Discussion on MSDU size – Dave cautions against a 1500 byte packet size as people may change the MTU size; Adrian says that the PAR says that we will not modify the MAC data SAP and hence this problem is avoided

vi. Rahul – discussion on whether we should simulate across all channel models OR only channel A

vii. Steve brings up the issue that the FR refers to simulation scenario 16 which is TBD; Suggests that we change the environment in which this is reported to simulation scenario#16 defined in [3].

viii. Dave – FR is the minimum bar; CCs are to allow us to exceed that bar which is why all the channels are required.

ix. Suggestion that mention of simulation is not really needed in the context of this CC

p. Timeout - Next meeting on January 6, 2004 @ 1600 Pacific time.

9 Telecon 2 Dec 2003-12-03

(Adrian: My thanks to George Vlantis for taking the minutes)

9.1 Approved Agenda

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

1.  Appoint secretary

2.  Review and approve agenda

3.  Review comments to and progress Comparison Criteria document
9.2 Attendees

Adrian Stephens (Chair)

Ardavan Tehrani

Aviv Goren

Bjorn Andre Bjerke

Bruno Jechoux

David Bagby

Eldad Perahia

George Vlantis (Secretary)

Guenter Kleindl

Jan Boer

Jim Tomcik

Jeff Gilbert

Joseph Levy

Paul Feinberg

Pieter-Paul Giesberts

Hervé Bonneville

Slobodan Nedic

Rahul Malik

Sanjeev Sharma

Sean Coffey

9.3 Summary of Actions

· Gunther to provide suggestions for reorganizing sections of Section 3 "Comparison Criteria".

· Adrian to move "Reference submissions" criterion to new "Additional Disclosure" section.

· Adrian to note that the definition of European Union needs work.

· Adrian to move the "Data Rates" criterion to the "PHY" Section.

· Adrian to remove "Implementation Complexity".

· Pierre-Paul will rework the "Implementation Complexity" and "Maturity of Solution and Technology" criteria.

· Adrian to remove SLEEP mode from the "Power consumption estimate" criterion.

9.4 Discussion

(1) George Vlantis appointed secretary.

(2) No discussion on the agenad.  Agenda was adopted as shown.

(3) Review comments of Comparison Criteria:

Discussion on General Changes to the Comparison Criteria Document #11-03-814/r04:

--------------------------------------------------------------------------------

    New Section 2 "Definitions"

    Bruno Jechoux of Mitsubishi comments:

        Added definition of "Goodput" in Section 2

        No comments to basic definition

        Note 1 is confusing:  Should goodput be measured

             at transmitter or receiver.

        Changed the definition to be "...number of bits in MSDUs

             successfully received and dividing..."

    Section 3 "Comparison Criteria" is now divided into 9 subsections

       with headings at the suggestion of Pieter-Paul Giesberts of Agere

    Gunther commented that this was good, but some are too similar,

       e.g. 3.4 "PHY" and 3.7 "RF Characteristics" and 3.11 PHY "Performance"

    Adrian will take Gunther's suggestion to reorganize the section off-line.

Action Item:

-----------

    Gunther to provide suggestions for reorganizing sections of

       Section 3 "Comparison Criteria".

Discussion on the first comparison criterion, "Reference submissions":

----------------------------------------------------------------------

    Herve thought it was irrelevant.  Pieter-Paul said it was taken from

       the 802.11g Comparison Criterion and is a succinct way of documenting

       proposals.

    Straw poll on the "Reference submissions" should be retained passed 6-0.

    Bruno proposed to move this section to a new section called "Additional 

        Disclosures".

    Straw Poll on moving "Reference submissions" to "Additional Disclosure"

        section passed:  8 Yes - 0 No.

Action Item:

-----------

    Adrian to move "Reference submissions" criterion to new "Additional

        Disclosure" section.

Discussion on "Regulatory Compliance" criterion:

------------------------------------------------

    Rahoul suggested to include a list of regulatory domains compliance.

    Gunther made the point that t is difficult to verify, because you would need

        to build a prototype.

    Adrian suggested that the language should change to be "Proposal shall state

         the regulatory domains it is intended to be compliant with".

    Rahoul want to add "The list of mandatory regulatory domains shall include

         United States, European Union, Japan, and China."

    Joe Levy made the point that European Union is inprecise.

    Finally, the language was changed to "Proposal shall state the regulatory domains

         is is compliant with at least the following regulatory domains:  United

         States, European Union, Japan, and China."

    Straw Poll Passed: 14 Yes - 4 No.

Action Item:

-----------

    Adrian to note that the definition of European Union needs work.

Discussion to separate "Regulatory Non-Compliance" as a new criterion:

----------------------------------------------------------------------

    Joe Levy wanted the second statement to be broken out as a separate criterion,

        "Regulatory Non-Compliance."

    The point was made that it was too easy to say "I don't know of existing regulations".

    Rahoul suggested that the following statement should be appended: "The proposal shall

    state any problems with regulatory compliance with at least the following regulatory

    
 domains:  United States, European Union, Japan, and China."

    Straw Poll Passed:  7 Yes - 0 No.

Discussion on "Data Rates" section:

-----------------------------------

    Jan spoke for the criterion.

    Question was raised by Gunther that "Data Rates" should be moved to the "PHY Layer"

        Section.

    Adrian suggested to delete "etc." from the criterion and delete his comment.

    There was no stated objections with the final language.

Action Item:

------------

    Adrian to move the "Data Rates" criterion to the "PHY" Section.

Discussion on "Implementation Complexity" criterion:

---------------------------------------------------

    Rahoul suggested that the comparion of complexity should be made

        relative to 802.11a.

    Sean Coffey of T.I. indicated that estimated gate counts is a persuasive

        metric that has been used in former standardization.

    Rolf stated that this criterion was intended to be absolute.

    Adrian suggested that this criterion should be removed, because it

        needs precise definition.

    Rahoul would rather see a "Cost Comparison".

 Action Item:

 -----------

     Adrian to remove "Implementation Complexity".

Discussion on "Maturity of solution and technology":

----------------------------------------------------

    Rolf added it because it was important to 802.11g.

    Adrian suggest that this criterion should be removed, because

        maturity needs precise definition.

    Sean Coffey noted that by IEEE Rules a proposal must disclose the

        cost of an implementation.

    Straw Poll to keep the "Maturity of solution and technology"

        criterion:  9 Yes - 7 No.

    Dave Bagby and Sean Coffey editorialized that the Comparison Criteria

        are intended to be a checklist of voters to make an intelligent

        decision, and that the body of the answers to the questions is more

        important than any individual criterion necessarily.

    Adrian suggested that the criterion needs to be reworked, and brought

        back as a suggestion.

Action Item:

------------

    Pierre-Paul will rework the "Implementation Complexity"

    and "Maturity of Solution and Technology" criteria.

Discussion on "Power consumption estimate" criterion:

-----------------------------------------------------

    Sean Coffey recollected that there was not a lot of discussion on

        Power Consumption in 802.11g standardization.  Power consumption

        was useful information, but not a bone of contention between the

        proposals.

    Adrian indicated that power consumption is perhaps not relevant

        to all modes of operation (e.g. 4 antennas and 40MHz channels).

    The suggestion was to measure power consumption at the mode of

        operation that achieves 100Mbps goodput at the MAC-SAP interface,

        or at the maximum operational mode.

    Adrian indicated that the Power Amplifier would be the dominating

        power consumer in the TX direction.  He also indicated that

        RX (decoding packet) and IDLE might be relevant, but not SLEEP

        (not listening) mode.

    No objection to removing power in SLEEP mode from the criterion.

Action Item:

-----------

    Adrian to remove SLEEP mode from the "Power consumption estimate"

        criterion.

Discussion on "Power Consumption" criterion:

--------------------------------------------

    Comments were made that number of antennas were the dominant power

        consumer in TX modes.

    Adrian suggested that at specified Transmit power, that the total

        power comsumption should be measured at the 100Mbps goodput figure.

    There was no objection to 20dBm = 100mW.

    There was no objection to doing the measurement at 100Mbps goodput rate.

    Stroll poll to keep the criterion as amended:  7 Yes - 0 No.

(4) Planning:

=============

    The deadline for the next teleconference for contributons to

    the Comparison Criteria will be 12 Dec 2003.

    Roll call for today's meeting will be done by e-mail.

    The next conference call is at midnight Pacific Time on 16 Dec 2003.

    Herve requested that the contributors e-mail all the members on the

        mailing list as they are submitted to Adrian.

10 Telecon 18 Nov 2003

10.1 Agenda

The tentative agenda for the Nov 18th Meeting is as follows:

The standing tentative agenda is as follows:

1.  Appoint secretary (Jim Allen if present)

2.  Review and approve agenda

3.  Status report from TGn session - status of FRCC documents

4.  Plan FRCC activities to Vancouver TGn session

5.  Review comments to and progress Usage Models document

6.  Review comments to and progress Requirements document

7.  Review comments to and progress Comparison Criteria document

10.2 Attendees

(From email replies)

Bjorn Bjerke

Bruno Jechoux

David Bagby

Eldad Perahia

Pieter-Paul Giesberts

Irina Medvedev

John Ketchum

Youngsoo Kim

John Kowalski

Rahul Malik

Sanjeev Sharma

Sanjiv Nanda

Adrian Stephens (Chair)

Jim Allen (Secretary)

10.3 Summary of Actions

Action: Adrian to re-organise calls to be 30 minutes earlier.

Action: Those speaking against 11-03-0990 to email comments to this group.

Action: Sean to fill in table 3.1 in document 813.

Action: Adrian add revision history to 814.

Action: Sean to add comparison criteria aggeed to be moved from the functional requirements according to minutes of the TGn session in 11-03-815r3.

Action:  All. Provide first round of additional comparison criteria by close of business (USA) Friday the 28th of November.  (Don't forget the 27th is Thanksgiving in the USA, so plan to have your input in by the 26th).
10.4 Discussion

Adrian called to order at 11:31AM EDT.

1. Secretary was confirmed.

2. No comments on the agenda – approved by unanimous consent. 

3. Status report was presented by the chair.  

The Usage Models document (11-03-802) was not approved in Albuquerque, but is nearly complete - it is lacking a point-point link rate test usage model/scenario. 

The functional requirements document (11-03-813) is also nearly done.

The comparison criteria document (11-03-814) was not progressed at the Albuquerque meeting, and will probably be the main focus of our work up to the next meeting.  Version 2 is on the server. 

Goal in January is to complete these documents and disband.

At a request from the body, there were no objections to moving this meeting forward by 30 minutes to 8:00 PST.  The calls will be moved by Adrian.

Action: Adrian to re-organise calls to be 30 minutes earlier.

There will be no TGn simulation methodology group. There are some people working together to provide information to the group.  If you want to joint this informal meeting, contact Colin Lanzl [clanzl@aware.com].

The selection process has not been agreed to and was not discussed at the meeting.  There were no “Call for Proposal” approved either.  First core documents need to be accepted first, like the channel model. 

4. Regarding planning the Vancouver meeting: how should we make progress?  No comments.

5. Usage Model Presentations were discussed that were added to the agenda.  Intel and STM presented their results at ABQ.  There are starting to come to a common understanding and will continue work.  The simulation group does not have to report but will work the issue.

There was no input on changing our process to be more effective on the way to Vancouver’s meeting. 

Bruno reviewed the usage model 11-03-0802-00n-Usage Models.  R6 is on was sent out but Bruno was not involved in the change from R5 to R6. 

Change process was discussed.  There was an objection including the note (on page 19 or 20) in R5 making it R6. There was a straw poll for including the note.  Yes= 8, No=4,: The note stays in.   In Rev. 7, the missing rev. history will be added. 

There was no objection to continuing with Bruno’s presentation of 11-03-0990-00-00n amendment to the CCI model.  The current model is optimistic. He would like to amend the model and still keep it simple by distributing the stations.  This results in a higher reuse factor.  Discussion followed.

Action: Those speaking against 11-03-0990 to email comments to this group.  Decision will be taken at the next meeting as to whether to adopt Bruno's proposal.

The usage model will be revisited after the criteria and requirements are done.

6.   Any comments on Functional Requirements doc. since the ABQ meeting?  Assuming this won’t be touched unless someone has a correction because each requirement was discussed at the Plenary, even though it was not voted on.  There was a comment from the WiFi regarding wanting a single PHY for all the usage models and where it fits in the process. 

Should the notes be removed?  The notes were reviewed on at a time and removed ones that were not relevant.  Notes will be considered informative.  Adrian took the action to update the document with the remaining notes to rev. 9, and Sean will complete the table 3.1 and propose it to the group.

Action: Sean to fill in table 3.1 in document 813.

No further comments.

7. Discussion of Comparison 11-03-814-02-00n.  Adrian will update the document to R3. There may be a work draft document out first.  The body agreed to let Adrian do a rev. by himself.  He will add a revision history.  (Action: Adrian add revision history to 814) The different sections were discussed. In section 1.3, A note was added, “..that the main purpose of the criteria was to define metrics to enable comparisons of proposals.”  Additional notes were added. 

Sean volunteered to go thought the comparison table and compare with the functional requirements that were removed to make sure the documents and the minutes agree and the correct issues were moved to the comparison criteria.  It was suggested that all of the PHY criteria were grouped together to make it easier to follow.  Adrian also asked for more input and would like partial comparison criteria suggestions to him by close of business Wednesday the 26th due to the holidays.   Start debate on Dec.2nd and the rest of the comments by the 12th for the meeting on the 16th. 

Action: Sean to add comparison criteria aggeed to be moved from the functional requirements according to minutes of the TGn session in 11-03-815r3.

Action:  All. Provide first round of additional comparison criteria by close of business (USA) Friday the 28th of November.  (Don't forget the 27th is Thanksgiving in the USA, so plan to have your input in by the 26th).

The chair requested that each member to send him an email confirming their attendance at the meeting.

Adjourned at 1:30 EST.  

11 Minutes from IEEE 802.11 plenary meeting in Albuquerque, NM,  9-14 November 2003

(Many thanks to Garth Hillman for taking these minutes)
1. FRCC ad Hoc Meeting, Tuesday 11 November, 2003

a. Agenda 

a. Appoint secretary

b. Fix usage models [doc. (11-03-802rx)]

c. Fix simulation scenarios

i. Note: fix time limit for a & b

ii. Note: Colin volunteered to fix channel model references in b with Adrian off line

d. No objection to limiting b & c to 2 hours

e. Discuss Functional Requirements (FR)

f. Discuss Comparison Criteria(CC)

b. Edit [doc. (11-03-802r3)] to yield (11-03-802r4)

a. Removed usage models 7&8 and simulation scenarios 8 per motion above

b. Review Mary Cramer’s changes for Large Enterprises

c. ACI will need to be handled on an case by case basis

d. Added frequency reuse (CCI) in Appendix 1

e. 2-D model (no elevation)

f. added CCI calculation proposed by Mary Cramer

g. Who thinks we should leave 2nd para. on ACI in usage model 4 or move it to comparison criteria (CC). Unanimous decision was to move it to the CC

h. In Usage Model 4, Large Enterprise has two versions

A - first section assumes 10 STAs were doing all classes of traffic (UDP and TCP)

B - second section assumes the 10 STAs divided the traffic among them

Note: this was a major difference between George Vlantis and Adrian Stephen’s simulations; George assumed situation ‘A’ above while Adrian assumed ‘B’

i. Straw Poll – remove the ambiguity in Usage Model 4 by removing the top half above the red note so that the Usage Model is based on the 10 STAs doing a selection of the applications as noted in the bottom half. Passed (38,2,6)

j. Each of the local file transfers is an offered load of 30 Mbps

k. Straw poll – should we close this topic and move on passed visually about 8:1

l. Straw Poll – should the Usage Model 4 be accepted was (Y18,N10, ?12) but it is a technical motion and therefore the motion fails

m. Meeting was adjourned for the evening

Wednesday, November 12; Morning 8-10:00AM

1. Meeting was convened by TGn Chair at 8:09 AM

2. Announcements:

a. Channel Model doc. now renamed TGn Channel Models and renumbered as [doc. (11-03-940r0)]

b. 4 Mbyte limit in documents so, for large files try to convert to pdf first to compress document

c. Don’t forget to sign-in; if system goes down it will allow retroactive attendance sign-in

3. Return to FR&CC Special Committee meeting but NOT in an ad hoc mode so binding votes can be taken 
4. Return to edit 11-03-0802 r5; left off at Usage Model #4

5. Proposed changes by George Vlantis - 6 TCP traffic STA -> 4 STAs and 2 STA video conferencing STAs -> 4 STAs

6. Discussion:

a. All within a single BSS? A – yes

b. TCP traffic much harder to simulate than UDP traffic

7. Straw Poll – should proposal be adopted failed at (17,15) since it was a technical vote and therefore required 75%.

8. Discussion:

a. Commenters should caucus

9. Hot Spot Model 6

a. Also ambiguous

b. How to make unambiguous?

c. Motion – to keep top section of Usage Model 6 and delete the bottom half of Usage Model 6 by Adrian Stephens and seconded by John Kowalski

d. Debate offered; none taken

e. Motion passed (21,3,17)

10. Proposed Changes to Large Enterprise Model 4 were withdrawn by George Vlantis

11. Motion –accept Usage model 4 as edited yesterday (11-03-802 r4) moved by Adrian and seconded by Javier del Prado

a. Debate offered; none take

b. Motion passed (23,3,15)

12. Now all usage models have been adopted

13. Reviewed final edits to Usage Model [doc (11-03-802 r4)] in preparation for acceptance vote later in the day

14. Discussion

a. Need delay limit suitable for UDP traffic in Application 18? A - 100 ms was proposed by Adrian; Srini suggested 50 ms;

b. Straw Poll – Yes for <=50 ms and No for > 50 ms was (Y23,N9)

c. Straw Poll – should we use 50 ms passed (24,1)

d. Adrian Propose the Traffic type 21 be removed (point to point backhaul) was accepted unanimously

e. Ref. Usage Model 9 and corresponding traffic types; note that it references bands; suggested leave out .11b stations

f. Define legacy system at start of document as .11g stations in 2.4 band and .11a stations in 5 GHz bands

g. For mixed mode consider only .11a and .11g systems

h. Need a precise definition for legacy system

i. Edited note in Usage Model 9 to read “legacy system means 802.11a (i.e., without 802.11e and 802.11h amendments) in the 5 GHz bands and both .11b and .11g in the 2.4 GHz band

j. Straw Poll to strike .11b in note above passed (25,7)

k. Intent that STAs are on the same channel since only 1 AP

l. Straw Poll – should we have a regulatory domain statement in Usage Model failed unanimously

m. Motion – remove “both .11b and” from note in Usage Model 9 by Adrain Stephens and seconded by John Kowalski

n. Motion to amend text to add “operating at 54 Mbps” to both .11a and .11g references in the note by Javier del Prado and seconded by Amjad.

o. Motion to table main motion as amended by Adrian and seconded by Shrini; no debate allowed on motions to table and the motion requires a simple majority passed (20,0,4)
p. Discussion

i. consult with .19

ii. remove ‘common conditions’ table

q. Motion by Jeff Gilbert and seconded by John Kowalski to remove section called ‘Common Conditions’

r. Debate:

i. Contains valuable info so speak against

ii. Against since need something to simulate against now

iii. Question was called

s. Motion failed by visual count

15. Functional Requirements [doc.(11-03-0813 r4)] Discussion

a. Document was reviewed

b. What would happen if no single proposal met all FRs? Ruled ‘out of order’

c. Para. 1.1 made ‘Informative’

d. Para 1.2 appended ‘in clause’

e. Para 1.3 replaced para. by “Individual functional requirements may reference terms or metrics defined in the 802.11 TGn comparison criteria document [2] or the simulation scenarios defined in the 802.11 TGn Usage Model doc [3]”

f. Para 1.4 restructured as “Can be verified from an examination of the proposed submission or a reasonable simulation environment”; objection to ‘Should be relevant to one or more mandatory use cases in UM doc (TBD)’

i. Discussion – redundant?

ii. Straw Poll – remove ‘Should be relevant to one or more mandatory use cases in UM doc (TBD)’ passed (50,6)

g. Para 1.4 note ‘at the September TGn meeting, it was decided that this document should relate only to mandatory features of the proposal. Optional features, qualities, performances are considered in [2]’ was accepted without comment

16. Session adjourned at 10:00 AM until 1:30 PM this afternoon.

Wednesday, November 12/03; 1:30 – 3:30 PM

17. TGn Chair called the meeting to order at 1:41PM

18. FR Clause 2 Discussion started

19. Adrian noted that the FR document only contains MANDATORY requirements

20. Discussion on FR Table entries which the secretary is numbering herein as they are discussed

a. #1 Single Link High Rate Supported

i. Should a range number be retained at all

ii. FR doc is a Y/N document and the CC doc will reflect detail requirements such as range

iii. Range is fundamental and should be retained

iv. There must be a minimum

v. Straw Poll – do we keep the range spec in this FR? (Y=38, N=34)

vi. Lack of consensus noted

vii. Should indicate “mandatory” usage models defined in Usage Model document”

viii. We don’t have a usage model that is a single link

ix. Therefore let’s remove this requirement

x. Terminate statement after MAC and not have any range constraint

xi. Eliminate ‘single link’ adjective

xii. Too complicated since multiple parameters required (usage models, channel models, range)

xiii. Straw Poll – should there be a 100 Mbps requirement anywhere in the FR passed (98,2)

xiv. Straw Poll - Should 100 Mbps be measured at the top of the MAC SAP passed (99,5)

xv. Straw poll - Should the 100 Mbps figure be measured in the context of a single link unidirectional (73) or an existing simulation scenario? (9)

xvi. Straw Poll - Should we define a usage model for a single-link unidirectional data flow? (Y=51, N=25)

xvii. Model A was specifically defined for evaluation purposes, could we use it?

xviii. Proposal to separate link and range into separate requirements

xix. Straw Poll – Supports a single link of 100Mbps at the top of the MAC Data SAP measured in the context of the simulation scenario TBD passed (40,9)

b. #2 Straw Poll – Should it read “The single link high throughput rate measured in FR1 is met at a range of 15m.” (withdrawn) 

i. Discussion was tabled until simulation scenario defined

c. #3 WFA input – Supports a point to point throughput of 10 Mbps at the top pf the MAC at a range of 100m (TBD) for channel models (B,C,D-TBD) defined in [4]

i. Discussion

1. Let’s move to comparison criteria was accepted without opposition

d. #4 Continuous coverage of high throughput range and 10 Mbps range should be at least 95% (i.e., maximum of 1 out of 20 stations within range specified may have to accept lower throughput; also provides for mobile stations and movement in the environment)

i. Discussion 

1. Let’s move to comparison criteria was accepted without opposition

e. #5 Supports BSS (1 AP, 1 STA) operation with throughput of 100 Mbps at the top of the MAC at the range of 15m (TBD) for channel models (B,C,D-TDB)defined in [4] and in the presence of two other APs operating on the same channel each within 15m of the AP under test (small enterprise)

i. Discussion

1. Not achievable

2. Straw Poll

a. Assign to further discussion on FRCC teleconferences (5)

b. Should just delete or ask WFA to resubmit (51)

c. Should just move to CC (5)

f. #6 “Backward compatibility with existing 802.11 devices and software such that the current MAC-SAP functionality is retained”

i. Discussion

1. 802.11 only defines interfaces

2. modified as “Backward compatibility with existing 802.11 architectural interfaces such that the current MAC-SAP functionality is retained”

3. Straw Poll – approve #6 as modified (32, 13)

g. #7 Point-point throughput at 100 Mbps shall be met using a 20 MHz channel in at least one of the modes of operation

i. Discussion:

1. Accept

2. Why not define a usage scenario as we did for #1

3. Modify as follows “Point-point throughput at 100 Mbps as measured by the 20 MHz throughput/range comparison shall be met in all the modes of operation”

4. Straw Poll – “All modes of operation operate in a single 20 MHz channel?” (Y=23,N=65)

5. Straw Poll – Proposal supports an optional or mandatory mode of operation that supports 100 Mbps in a 20 MHz channel? Passed (84,13)

21. Meeting adjourned at 3:30 until 4:00PM.

Wednesday November 12/03; Late Afternoon 4:00 – 6:00 PM

22. Chair reviewed the FRs that were used for .11g and noted that there were 10 in total

23. Chair reviewed the CC that was used for .11g and noted that there were 34 in total

24. #8 Protocol supports .11j 10 MHz channels

a. Discussion

i. Straw Poll – do we require a proposal to support a mode of operation that is compatible with .11j 10 MHz channels failed (Y12,N69)

25. #9 The protocol supports 2.4 GHz ISM and 5 GHz UNII bands

a. Discussion

i. Straw Poll – do we require all proposals to specify a mandatory or optional mode of operation using the 2.4 GHz ISM band (Y42,N45)

ii. Since no consensus this cannot be a FR

iii. Straw Poll - do we require all proposals to specify a mandatory or optional mode of operation using the 5 GHz bands (including those specified by .11a)? passed (Y92,1)

iv. Should be go back to the PAR and 5C? No by visual response

v. #9 was edited to “Protocol supports 5 GHz bands (including those supported by .11a)”

26. #10 Protocol provides options that allow low-cost lower performance variants and high-cost higher performance variants or alternatively protocol provides options that allow performance and cost trade-offs for different modes of operation.

a. Discussion

i. Remove #10 was adopted by unanimous consent

27. #11 The protocol defines a mandatory or optional mode of operation in which .11n STA can communicate with a legacy .11b AP

a. Discussion

i. Since it is optional let’s make it a comparison criteria

ii. Let’s just reuse the PAR language which is “Some of the modes of operation defined in the proposal shall be backwards compatible and interoperable with 802.11 and/or 802.11g” 

iii. “If it supports 2.4 GHz Some of the modes of operation defined in the .11n proposal shall be backwards compatible and interoperable with 802.11 and/or 802.11g”

iv. Straw Poll – vote on combined form (as currently in PAR) or as two separate statements (Combined 26, Separate 35)

v. Straw Poll – “backwards compatible with” means “supports all mandatory modes of operation?” (Y54,N2)

vi. Straw Poll - Some of the modes of operation defined in the proposal shall be backwards compatible and interoperable with 802.11a (Y77,N1)

vii. Straw Poll - If the protocol supports 2.4 GHz some of the modes of operation defined in the .11n proposal shall be backwards compatible and interoperable with 802.11g (69,9)

28. #12 A HT STA including the AP can communicate directly with a legacy .11b/g STA and /or .11a STA (depending on the frequency band of operation) in both BSS, managed by a HT or legacy AP, and IBSS modes

a. Discussion

i. No objection to deleting the requirement since it was covered by #10 and #11

29.  #13 .11b BSS compatibility was removed similarly

30.  #14 11g BSS compatibility was removed similarly

31. #15 11a BSS compatibility was removed similarly

32. #16 11b STA compatibility was removed similarly

33. #17 .11g STA compatibility was removed similarly

34. #18 11a STA compatibility was removed similarly

35. #19 11b IBSS compatibility was removed similarly

36. #20 .11g IBSS compatibility was removed similarly

37. #21 .11a IBSS compatibility was removed similarly

38. #22 Activation of legacy CSMA/CA MAC procedures are user controlled

a. Discussion

i. No problem moving to CC

ii. Intention – to allow an IT manager to program the devices

iii. Alternate wording proposed – “A .11n HT AP can be configured to reject or accept associations from legacy stations because they are legacy stations” passed (Y49,N17)

39. #23 All HT STA shall support the channel access mechanisms provided by .11e

a. Discussion

i. Must support this to do simulations

ii. Alternate wording “No HT STA shall inhibit the 802.11e QoS functionality”

iii. Straw Poll – “All HT STA shall support the channel access mechanisms provided by .11e” (Y52,N30)

iv. Chair interjected that all FR will require 75% support

v. Straw Poll “The proposal shall permit the implementation of 802.11e options within a .11n STA” (Y70,N6)

40. Meeting adjourned at 5:58 PM until tomorrow morning at 8:00 AM

Thursday November 13/03; 8:00 –10:00 AM

41. Elections for Channel Model and FRCC Special Committee Chairs

a. Motion – Whereas the Channel Model Special Committee has completed its work and TGn Channel Models have been adopted in Document 11-03-0940, move to dissolve the Channel Model Special Committee by Colin Lanzl and seconded by Eric Jacobson passed unanimously (39,0,0)
b. Chair nominated Adrian Stephens as chair of the Channel Model Special Committee;

c. Adrian was elected unanimously

42. Meeting returned to the resolution of the Functional Requirements and was chaired by Adrian Stephens
43. Adrian decided to discuss the Simulation Scenarios chapter in the Usage Model [doc. (11-03-802r5)] and the need to add a simulation scenario #16 to simulate the first functional requirement dealing with 100 Mbps data rate; Adrian removed the word informative for that chapter; Adrian and Colin reviewed the edits to the Simulation Scenarios chapter which were made to reflect the final Channel Model document. Adrian put [doc. (11-03-802r5)] on the server.

44. Returning to Functional Requirement [doc. (11-03-813r5)]

a. #24; Proposal does not redefine mechanisms in the baseline that does not pertain to higher throughput

i. Discussion:

1. Does not belong in FR

2. Straw Poll – (Y14, N17)

3. No consensus so it will be removed

b. #25; Spectrum Efficiency; Adrian requested the PAR be put on the screen; appropriate language from the PAR “In order to make efficient use of scarce spectral resources in unlicensed bands, the highest throughput mode defined by the HT amendment shall achieve a spectral efficiency of at least 3 bits per second per Hertz for the PSDU. ….

i. Discussion:

1. Do we have a requirement for spectral efficiency?

2. Yes and it is covered appropriately in the PAR

3. Should explicitly state the spectral efficiency?

4. Straw Poll – Should we have a FR relating to spectral efficiency? (Y66,N1)

5. What should content of FR be? Current wording is taken from the PAR and is “the highest throughput mode defined by the HT amendment shall achieve a spectral efficiency of at least 3 bits per second per Hertz for the PSDU.”  This was accepted unanimously.

6. Should we set the bar as in the PAR or should we raise the bar?

7. You may use higher modulation orders in lowest BW channel but the highest throughput (TP) might actually be achieved in a higher BW channel using lower order modulation.

8. Straw Poll – “the highest throughput mode defined by the HT amendment shall achieve a spectral efficiency of at least 3 bits per second per Hertz for the PSDU.” Passed unanimously(Y73,N0)

c. #26; Fair Sharing; 

i. Discussion

1. Tough to do as a FR

2. Adrian believes a suitable definition can be achieved and sighted it is the CC

3. Like range discussion so let’s leave it to the CCs

4. Straw Poll – “Given that we can achieve a suitable definition of fairness, should we have a FR that mandates fair sharing of the medium with legacy BSSs” (Y14,N51)

5. Fair Sharing was removed

d. #27; Increased range for current rates:

i. Discussion:

1. Whole issue of range is without consensus and therefore should not be an FR

2. Ranges for legacy systems are ill defined so we should not try and make a FR out of range

3. Straw Poll – “Should the FR require increased ranges in its modes of operation that match (or come close to) existing rates?” (Y17,N39)

4. Increased range was removed

e. #28; Fair Medium Sharing was removed unanimously because it has been considered as #26

f. #29; Power Management

i. Discussion:

1. Should be removed because it was covered in the QoS discussion yesterday

2. How could we prove support for existing power saving modes

3. Straw Poll – Should we have a FR relating to support for existing 802.11(+e) power-saving modes of operation (Y0, N42)

4. Power Management FR was removed

g. #30; Regulatory; The protocol provides signalling of any constraints on modes of operation specific to regulatory constraints due to geopolitical or regional regulations

i. Discussion:

1. Beating a dead horse since regulatory is already supported in our baseline document

2. Should we be building standards that are illegal anywhere in the world?

3. Straw Poll – If the proposal introduces any new regulatory dependencies it shall also define the mechanisms to comply with them” (Y16, N12)

4. No consensus so it stands a strong chance of being removed

h. #31 Regulatory Compliance; All HT operating modes shall be compliant with current and emerging regulations affecting 802.11 products

i. Discussion:

1. Should be anticipatory of migrating into news bands

2. How can this, the future , be tested

3. Does it really apply to all countries? E.g., Namibia, Japan?

4. Insuring we are able to work with new spectrum

5. Should we be defining any modes that are illegal in any of our proposed markets?

6. WFA intended this comment to relate to only major markets such as European Union, North America, Japan, Korea, Japan , China

7. Silly to put in FR since untestable

8. Straw Poll – “All HT operating modes shall be compliant with current regulations affecting 802.11 products in the following specific regulatory domains: EU, NA, Japan, Korea, China” (Y15,N62)

9. Regulatory compliance will be removed

i. #32; Anticipating new Spectrum; Proposal shall not prevent use of future bands provided regulations using those bands are consistent with regulations for which .11a/.11g is currently deployed.

i. Discussion

1. Identify any known non compliance may be identified

2. How do you show compliance

3. Base assumption is flawed

4. Simply put should be possible to accommodate new spectrum

5. We did not do it in.11a and so now we have to do .11j and delay product introduction

6. Straw Poll - : Anticipating new Spectrum; Proposal shall not prevent use of future bands provided regulations using those bands are consistent with regulations for which .11a/.11g is current deployed.” (Y1, N54

7. Anticipating New Spectrum was removed

j. #33; Universal Use; “Proposals shall be legal in major markets in the world”

i. Discussion

1. Should we be defining any modes that are illegal in any of our proposed markets?

2. Different from previous FR since it had the word ‘All’”

3. Proposal shall explicitly state which regulatory requirements the proposal complies with

4. Hard to tell without actually submitting equipment for compliance testing especially in the US

5. Should be a CC

6. Intent was to weed out clear violations

7. Straw poll –The proposal shall be legal in major markets in the world” (Y19, N61)

8. Universal Use was removed

45. Meeting was recessed at 10:00 until 10:30AM

Thursday November 13; 10:30AM-12:30 PM

46. Adrian – proposed using the remaining time as follows - let’s finish discussion on FRs (only one remains); discuss marginal FRs; attempt to approve doc and if not then handle on conference calls between now and January meeting; members agreed with the agenda.

47. Returned to Usage Model doc 11-03-802r5; vote will be on whole document.

a. Discussion:

i. Does it include common conditions? A – Yes

ii. Then will vote against

iii. How about adding the following note: “11-03-888r2 describes issues with the specification of the simulation conditions that have yet to be addressed as of r6 of this document”

b. Motion – by Adrian that [doc. (11-03802r6)] be adopted as the updated Usage Models for IEEE 802.11n seconded by Colin Lanzl

i. Debate

1. How can we do this given it is incomplete, ?

2. Helps to go forward with simulations

3. There are TBDs

4. One normative TBD – point to point link rate test in #1

5. Procedure question – if we do this now can we change it later? A – yes

6. Motion to table by John Kowalski and seconded by Steve Halford; non debatable, simple majority passed (34,3,10)
c. Interjection – Colin has reformatted Channel Model document

d. Motion to adopt [doc. (11-03-0940 r1)] as the official Channel Models for IEEE 802.11n by Colin Lanzl and seconded by John Kowalski passed unanimously 
e. Final FR, #34; Baseline; The protocol builds on the specification defined in 802.11 ..

i. Discussion:

1. Straw Poll – Should we have an FR that describes the baseline standard upon which HT is built? (Y6, N18)

2. What does build-on mean? A – same as it meant in the PAR

3. Propose language in the PAR

4. PAR is clear so why do we need an explicit FR? A – so we can have a single document to compare proposals against.

5. Need a crisp definition

6. PAR language is – “The scope of the MAC and PHY enhancements assume a baseline specification defined by 802.11 and its amendments and anticipated amendments a, b, d, e, g, h, i and j. The enhancements shall be to support higher throughput. The amendment shall not redefine mechanisms in the baseline that do not pertain to higher throughput.”
7. Straw Poll – The proposal complies with all the mandatory requirements of the PAR [5] and 5 Criteria [6] passed (Y71,N0); relabelled Compliance to PAR.
48. Are there additional FRs that we may have missed???????
49. How are applications reflected in the FRs and CCs; A – As stated in Selection Procedure - must meet FRs but need only address CCs
50. Straw Poll by John Kowalski to add a FR that the Proposal shall support the mandatory 802.11n Usage Models (Y38, N26)
51. Added an FR – “Support of .11n Usage Models”
52. Now, comb FRs to find which ones do not meet the 75% threshold; Adrian put [doc. (11-03-813r6)] on the server
53. Are any FRs ambiguous?
54. Yes – HT rate supported in 20 MHz channel needs to be redefined
55. Straw Poll – “Proposal supports at least one mode of operation that supports 100 Mbps throughput at the top of the MAC SAP in a 20 MHz channel” was accepted unanimously
56. Adrian proposed combing FRs using Straw Polls with voting members only and NO debate; if 75% is not achieved than that FR will be removed; received unanimous consent;
a. Single Link HT rate supported (40,8)

b. Single link HT rate supported at specified range (18,20) fails

c. SAP Compatibility (29,12)fails

d. HT rate supported in 20MHz channel (45,5)

e. Supports 5GHz bands (48,0)

f. .11a backwards compatibility (48,1)

g. .11g backwards compatibility (50,0)

h. Control of support for legacy STA from .11n AP (33,9)

i. .11e QoS support (Rahual Proposal) (34,15) fails

j. .11e QoS support (John Kowalski Proposal) (39,0)

k. Spectral Efficiency (53,0)

l. Regulatory (14,29) fails

m. Compliance to PAR (56,0)

n. Support of HT usage models (31,21) fails

57. [doc. (11-03-813r7)] was uploaded to retain a copy of the votes

58. A new clean revision, [doc. (11-03-813r8)] was created and uploaded

59. Adrian reviewed surviving FRs

60. Motion by Adrian Stephens to adopt [doc (11-03-813r8)] as the official IEE 802.11n Functional Requirements was seconded by Colin Lanzl;

a. Debate:

i. Not enough time

ii. Still has a TBD

iii. More of a compatibility document than a Functional Requirement

iv. Poor timing

v. Motion to table main motion by Ralf de Vengt and seconded by Steve Halford is non debatable and requires a simple majority passed (33,10,18)

61. Teleconferences scheduled biweekly would be Nov 18, Dec 2, Dec 16, Dec 30
62. Next 802.11n session is Jan 12-16, 2004
63. Straw Poll – Would you be in favor of changing the CC to weekly; failed.
64. Straw Poll – Should Dec. 30 meeting be replaced by one on Jan. 6, 2004 passed unanimously.
65. Conclusion – Teleconference calls will be held on Nov 18, Dec 2, Dec 16 and Jan 6 2004; details will be on reflector.
66. Meeting and Session was adjourned at 12:30 PM
12 Teleconference Call – Tuesday, November 04, 2003

As chair, Adrian called the meeting to order at 7:32 PM EDT.

Jim Allen is secretary (Adrian:  my thanks to Jim for doing this)
12.1 Agenda

>0. Talk about why toast always falls butter-side down, until... 

>1. Appoint a secretary (Jim Allen has volunteered) 

>2. Comments on Simulation Scenarios (Brett/Mary have an AR to revise the enterprise model) 

>3. Simulation results for the Simulation Scenarios (TBD Adrian: I hope to have some preliminary results to share)

>(4 and 5 are not listed)

>6. Review merged comments in 11-03-813r2 (Functional requirements)

>7. Review 11-03-814r1 (Comparison criteria)
The chair reviewed the agenda.  Chris Hanson wanted to focus on the document and hold the simulation discussion.   All agreed.     The agenda was approved with the modification that item 3 was only a summary.

12.2 Attendees

	Adrian Stephens (Chair)

	Ardevan Tehrani

	Eldad Perahia

	George Vlantis

	Giovanni Pau

	Hervé Bonneville

	Irina Medvedev

	James Tomcik

	Javier Delprado

	Jeff Gilbert

	Jim Allen (Secretary)

	John Kowalski

	Joseph Mueller

	Joseph S. Levy

	Law Choi Look (Choi)

	Liam Quinn

	Mary Cramer

	Pen Li

	Qinfang Sun

	Rahul Malik

	Sean Coffey

	Shraven Surineni

	Valerio Filauro

	Won-Joon Choi

	Youngsoo Kim


12.3 Summary of Actions

Mary to make a proposal of the bands available in the 5GHz band for proposal evaluation purposes.

Adrian: progress questions deferred for TGn session at that session.

12.4 Questions deferred for TGn session

Whether the usage model should be interpreted so that all STA are performing all activities in their list,  or just some or one of them.

Should we require HT performance at any specific range?

12.5 Discussion

7:35

Item 3 – Mary (Agree) modified the usage table to add elements for adjacent channel interference and summarized the simulation model.  This was a fair implementation while trying to keep it simple while allowing proposals to be compared.   The 1% PER may have to be reconsidered.  Discussion followed.  The models predict answers that may be misunderstood.   The assumption of the number of available channels in the 5GHz band should be documented.  Mary will make a proposal.  

The Chair wanted to know how people interpreted the note he put in the model document means.  Did it mean that 30 stations were all doing the same thing or a mixture of things.   The model implemented the latter.   He will redo it assuming they are all doing the same thing.   The group decided this question should be delayed for the ABQ meeting next week.  

7:55

George reported briefly on the simulation results.  Four scenarios were run.  They were not simulating what they thought they were running.  Using QoS, they are able for most of the scenarios; they were able to do UDP traffic streams.  Scenario 4 and 6 still had some issues for TCP traffic because TCP traffic is best effort.   For more results, ask Geroge.vlantis@st.com.  Several conditions and assumptions were discussed. 

Adrian has looked at all models except models 9 and 11 EDCF which are not complete.  Only used DCF and only did UDP data streams.  If implemented correctly TCP should not affect QoS streams, or be considered in the simulation.  Was able to meet the requirements in all but the IBSS stream.    The group should consider whether the TCP stream is required to make this a meaning ful comparison.

8:03

Item 6.   There were comments on this document 0813r2. 

Comment in section 1.1 was accepted.

Should we be defining requirements for partial proposals?  In this document, the general sense was not to carry the concept of partial or full proposals in this document.

The chair explained that mandatory or options should be related to the proposal, not the standard.  There is no point to specify what it may do, only specify what it must do. 

Optional features in the standard means: “If you implement, you implement it this way”.

There may be mandatory aspects to optional modes.

HT usage model comment was discussed.  It’s not clear what this change is requesting. 

The ability of obtaining these packet loss rates has to be checked, which is what the simulation work will help determine.

It was mentioned that the PLR  for HDTV may be a lot more stringent than this 1% number.   

Item one was removed from the document.

The group moved the requirement 1 to the comparison criteria based on user models., and it should contain something related to QoS and non-Qos performance would be good metrics to have.  Also, fix PLR, range, jitter, or some other parameters but some of the parameters should be variable.   

The number of data streams meeting their requirements may also be reported.  For each usage model, the results should be commented on separately rather then the body saying that all the lumped criteria are not implementable.

There is some concern that simulating everything is very difficult.   The complexity and challenge is  not range but rather it’s about traffic mixing. 

These criteria should be done so that the ability to meet the application can be exposed to voters. 

Item two in document 813r2.   Not sure what the impact on the criteria is based on the server.   Perhaps point-to-point is a misunderstanding.  It might mean that a “single link test” is the right intent.  

Members of the body wanted to remove the functional spec of linking data rate at the top of the MAC SAP to range or error rates.   It can be used for comparison, but the criteria are separate.  Mode that exceeds 100 Mbps, and the range that you exceed 100 Mbps are possible criteria.  No consensus.   The chair suggested we add it to the document but note that this needs to be debated in the TG.   The debate will be not that the comparison exist, but rather were the issue should be.    Tabled for consideration for the larger group after a straw poll was about even.

There is an expectation that the protocol can be looked at to show if you can meet the 100 Mbps requirements.

Moving on, the issue of  “HT rate supported in 20MHz channel” was discussed.  This was put in for international allocations and trying to force the solution to be usable in those countries since these are global standards.   Do we specify it now or leave it to the voters to understand.  Comments were made that this would limit the possible solutions and should not be a functional requirement. 

There was a Staw poll on whether to keep it in or not.  The comment stays in for the moment. 

Next item is defining Multi-point to point high throughput support.  This would require a  PHY and MAC to support it.  Straw poll indicated that this should not be in here.

Regarding the next meeting, Adrian will write a report to the body and discussed activities for next week.   

Adjourned at 9:28 EDT

13 Teleconference Call – Tuesday, October 21, 2003

13.1 Agenda

Agenda from email:

> Tentative agenda for Oct 21, 2003:

> 0. Talk about the weather until...

> 1. Appoint a secretary (Jim Allen has volunteered)

> 2. Review purpose and goals of the FRCC (chair)

> 3. Discussion on best process to reach goals

> 4. Create tentative plan

> 5. Review contributions / ARs (Action Required) on Usage Models

> 6. Review contributions to FR (if any)

> 7. Review contributions to CC (if any)

> 

>

Are there comments on agenda?   Add:  3.4 Simulations methodologies needed for new group.  The agenda is agreed to with the modification.

13.2 Attendees

Aleksandar Purkovic

Aviv Goren

Colin Lanzl

Eldad Perahia

Garth Hillman

Giovanni Pau

Hervé Bonneville

Irina Medvedev

Javier Delprado

Jeff Gilbert

Jim Allen (Secretary)

Joseph Mueller

Joseph S. Levy

Mary Cramer

Paul Feinberg

Pen Li

Rahul Malik

Rishi Mohindra

Rolf Devegt

Sanjeev Sharma

Srikanth Gummadi

Stephens, Adrian P (Chair)

Steve Halford

Steve Parker

Steve Whitesell

Tomer Bentzion

Valerio Filauro

Youngsoo Kim

13.3 Summary of Actions

Adrian will send out document 354r12 to members.

Adrian will send the 0802 document out again.  

13.4 Discussion

Adrian, as chair, called the meeting to order at 11:32 AM EST.

Jim Allen was appointed secretary for these two conference calls.  No objections.

The Chair asked attendees to send him an email so that their attendance can be included in the minutes.  

Item 2- Goal:  Plan to reach closure on the FR and CC documents for the November meeting.   There were no further comments on the plan or agenda. 

Item 3- the need for Functional requirement criteria were discussed. 

Most of the criteria are not as detailed as the functional requirements.

Criteria should be supported by simulation.

The Functional Requirements shall need a response in proposal presentations. Comparison criteria may be more liberal and can also allow for some creative inputs on how a suggestion may excel in other relevant areas with the goal of improving the standard.

There was interest to make sure the modeling is done the same way so they don’t end up with different answers and disagreement based on differences in experimental procedure.  It was recognized that this will be difficult and will be discussed further, later.

Is it possible to separate the PHY and MAC simulations?  Yes.   Does the proposal have to have MAC and a PHY to be complete?  No, proposals do not have to be all parts of the system but should have enough to justify the proposal.   For example, a PHY proposal that depends on coding should also include the coding proposal.

A “Top of PHY” and “MAC to MAC” definition was suggested.   Separate proposals that get merged before final selection were discussed.  This will need more debate.

Item 3.5 – need a core group of experts to make sure best know methods and common methods are used.  They would be in a support, not control role.   It was noted that we have Channel Model (primarily PHY) and Usage Model (primarily MAC), perhaps this could be an Model’s Model.  

The chair suggested that we modify the agenda for the next (Albuquerque) ABQ  802.11 TGn discussions meeting to allow this simulations discussion be opened to the larger group.  A few presentations on the subject might be available. 

Item  4 – Create Tentative Plan.  What is the scope of what we want and think we can do before the end of the next session?  Should we organize like the channel model group – just start working on documents, or something more creative?  Are there any other documents that we need to product, other than maintaining the Usage Model as part of the group?   Maybe the simulation methodology would be added.

The Chair asked if the body thought it could meet the November date to have all the documents ready.   It was commented that we must make sure we do this carefully or it will cost more time later.   In any case, it will be a lot of work to get there.

Item 5  - The body tried to review any action items left over from the channel model.    Not everyone had the documents, and some of the action owners were not ready yet.

If there any that can be done before the next meeting, it will be done by email.

Action Item – Adrian will send out document 354r12 to members.

Draft usage document “11-03-0802-01 Draft 2” was sent out  (this is not on the archive in this form so we can work on it before posting).   There was no objection to using this process so we can make rapid changes between postings. 

Action Item – Adrian will send the 0802 document out again.  

Review of this document will be done at the next meeting. 

Item 6 – Adrian discussed 11-03-0813 Intel Draft 1.  Also announced that  numbers 11-03-0814 and 11-03-0815 have been reserved for minutes and other matters.

Document 0813 was summarized by Adrian. 

The use of “Significant Priority” as changed to  “….are compliant to the High Throughput Rate …..PAR and 5 criteria ….”

Section 2.   The table requires a number.  The Chair solicited procedures on how to fill this in?   If there are no inputs to the table, then we need to spend time on these details and skip the next item.  No objection. 

Various clarifications were added to the core document.

The chair realized that he forgot an agenda item that was arranged ahead of time and we heard a summary about the use case simulations, of cases 1,2,4, and 6 at a 300Mbps data rate running 802.11e QoS (EDCA).  The results were indicating that case 1 is very hard to implement even without TCP traffic.  Adrian will work with the presenter to look for the problems of what drives the problem.   We need collaborated proof that it can’t be implemented.   Members of the body would like to see the simulation is possible.

HCCA has not been implemented yet so it can’t be tested yet.   If this is a functional requirement, the question is whether we have made life too tough for ourselves.  We  need to validate the parameters of the protocol and packet size (1,500B) so they need to look at the details. 

The chair asked if there were consensus that the first functional requirement, #1, be modified per notes inserted in the document about the definition of packet loss.  There was no objection. 
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