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Abstract

This document contains the cumulative minutes of the TGn Channel Model Special Committee.

1. Minutes of the 802.11n Channel Model Special Committee Teleconference Call on

October 23, 2003

1.1. Call to order (8:35AM PT) and welcome from chair.

1.2. Appointment of secretary for the meeting
Irina Medvedev, Qualcomm.

1.3. Review of Singapore and Goal of Teleconference

Review of what happened in Singapore:

· Presented channel models document 06131r2.

· 2 issues kept document from being adopted:

1) K factors not accurate

2) Doppler power spectrum model

· These issues will be a priority at today’s meeting.

   Review of agenda

1. Call to order
2. Appointment of secretary for the meeting

3. Introduction and review / adoption of agenda

4. Discussion of K-factor for model B and C

5. Discussion of K-factors for models D and E.

6. Discussion of Doppler Spectrum model.

7. Discussion of simulation methodology.

8. Any additional topics (aside from stadium models)

9. Discussion of next meeting time: how to accommodate both European and Asian            members

10. Summary and Action items review

11. Adjourn

Tommi Jamsa: include discussion on hardware simulation in topic 7; agreed.

Agenda is adopted.

1.4 &1. 5.  Dicussion of K-factors

· Eldad – made measurements in a small office environment.  Trying to compare their measurements to models B and C.  For LOS – means ranged from –1 to +1 dB (match with model C).  For NLOS, -7 db to –5 dB – quite different from model C.  Propose a LOS model C and a non-LOS for model C.  Use 3 dB for LOS, and –inf (in dB) for NLOS.

· Support for Eldad’s idea.  Would like to see K factors for other models.  For all models, propose a LOS and a NLOS model.  So, would have 2 sets of models: 5 NLOS models with K factor = -inf in dB and 5 LOS models with K factors in the  3-5, 6 dB range.

· Chair agrees and points out that the 5 mandatory usage models cover 3 categories – residential (models B,C), large enterprise (model D), and hot spot (models D,E).  Only 4 models need to be addressed in the mandatory sense: B-E.  So, could cut out A and have 8 instead of 10 channel models.

· In usage model, could have a % of clients that are LOS and % that are NLOS.  

· Has anyone measured these K factors?  Have measurements and can present in the next meeting.  Nir will post.

· Vinko has measurements with K factors for first path ranging from – inf for non-LOS to up to 10 dB when close to AP.  Will post.

· Eldad sent to Colin a document with his measurements.  Will post after document is cleaned up; document should be available for next meeting.

· To create new LOS models is a lot of work.  B and C are LOS.  Now, we’re going to say every model will have LOS and a non LOS.  Would delay spread change then?  Ex, take model E and add LOS condition.  Delay spread is 100 ns currently.  Would need to change the delay spread then for LOS.   

· Eric: we should do some data mining to figure out the new models.  

· Vinko: will make changes to the document and circulate and we will discuss it at the teleconference in 2 weeks.

· At the Singapore meeting, Rahul mentioned that hot spots have a very defined LOS character and should be taken into account.  

· Will assign K factors based on experimental data.  Vinkjo will ping Rahul and John Kowalski since they were concerned in Singapore.

· Chair: may just supply channel models for the usage models without the environment item associated with        each model.  The environment name makes it confusing.  Ex: can use model B for the LOS scenario of model F.  So, just remove the environment column from the table and just have a comment associated with each model to say where it can be used (LOS condition, NLOS condition, etc.).  

· Now, can leave model B (Kfactor =10 dB) as is.  Model C factor has 3 dB K factor.  Include one more K factor model, so that they are distance dependent models.  

· Sspecify delay spread.  Large K factor implies close to AP, low delay spread.  Now, if specify model where K factor dependent on distance, it means delay spread will need to be dependent on distance. If we only vary K factor as a function of distance and not RMS DS as a function of distance, models are unrealistic.  Does it make sense to put K factor in E and F?  

· No.  Only B and C will have K factor.  Maybe one more channel model.

· Don’t get rid of the environment category because path loss model depends on environment.  Will have path loss depend on environment, but not K factor nor delay spread.  This helps connect the usage models with the channel models.  Have K factor and delay spread as a function of range and environment.

Action item: Vinko, Eldad, Eric, Nir will all work on this and bring some conclusions to next conference call.

1.6.  Discussion of Doppler Spectrum Model

· Angelo: Two issues:

1) Discontinuity in fading efficient – due to wrapping around with prime # offsets.

2) Periodicity in flat fading channels

Recommendation: generate coefficients by filtering complex Gaussian noise instead of using the IFFT.  This means that you have to include the generation of the coefficients in the main loop.  This will solve both problems.  Have already spoken with Laurent Schumacher.  Is it better to continue with what we have or move to the filtering model?

· Schumacher: the problems do exist.  Should we keep same methodology and fix the problems?  Or should we change to a new methodology?  With wrap-around, can reproduce channel more easily.  With the time-domain implementation, will have to store a large amount of data.

· Can reproduce channel by storing seed of the generator, so that problem can be overcome.

· This is beyond the scope of this call.  Everyone is free to write their own code.

· We need to resolve this issue because we agreed to use the simulation package.

· Is the simulation part of the contribution to TGn?

· Chair: People would prefer to have every proposer do their own simulation, but it’s nice to keep things aligned.  How do we determine that those who write their own simulation are doing it correctly?

· Question about Doppler spectrum.  Wrote a C module to do this and implemented these models in C code (with time-domain Gaussian process filtering).  In Fig 7 of channel models document 161r2… is Doppler double sided or positive frequency only?  Adding the 20 Hz component of the moving vehicle – is the vehicle coming toward you or away from you?

· Not double sided.  Laurent made this double sided, so will have to update this.  Move the Doppler component to the first cluster, 3rd tap, for example.

· Chair: should we keep current discontinuities in place or switch over to the more accurate, perhaps slower, time-domain process?

· Did time-domain filter approach.  To make it not so slow and very efficient: don’t update very 4 microseconds.  Can do it as often as one needs to.

· John: Adrian intends to use model in the MAC-level simulator.  Another argument in favor of the time-domain filtering approach.

· If move to time-domain filtering, ST team can give support to Laurent.

· Chair: Does anyone disagree that consensus is to go to time-domain filtering?

· Can also do overlap and add and keep the structure of the program.

· Chair: Good idea.  Anyone object to going to the time-domain?  We need to have an agreed-upon common Matlab program.  Steve Howard and ST team would work with Laurent to implement the changes.

· This is implementation that does not affect status of our document at this time.

· Chair: If you’re doing your own model, how would you validate your model?  

· Plot complex correlation as a function of antenna spacing.  Produce correlation values in a file that is public.  Welcome any other cross-validation methodology.

· Steve Howard placed document 03818r0 on website – addresses issue of wrap-around.  

· Chair encourages others to put their presentations on website, as well.

Action items: 

Nir will report on the fluorescent lights model in 2 weeks.

Laurent will make a correlation matrix file for validation.

1.7. Discussion of simulation methodology.

· MAC simulation questions. Split MAC and PHY?  Do we compare system components based on the same channel?

· Generated random seed.  In simulation methodology, specify how many fades channel should go through so that the simulation converges.  Should happen in around 100 fades for 10-2 to 10-3 BER.  Two thoughts:

· generate snapshots of the channel and put in a file that everyone uses

· run simulation itself

· Jeff: put a thread on the reflector.  Channel models and usage models seem very complete and well specified.  But there are some areas that could affect simulation results and make proposals difficult to compare:

1) RF/circuit impairments – PHY impairments ranging from Tx power Rx sensitivity; phase noise (important to model this);  PA non-linearity.  Important to include those things so that we don’t end up with specs that we can’t implement.

2) PHY/MAC system coupling – for computation reasons, people will not be doing PHY level simulations within the MAC level simulation.  Strap out PHY performance and include in MAC simulator.  For example, how do you incorporate fading?

· John: worked with Adrian on the PHY/MAC issue.  Has a lot of results, will be presented in Albuquerque.  Spent last 2 years doing the PHY/MAC simulations for W-CDMA

· RF impairments – these are specified at the end of the standard document outside of the channel models.  This could be specified during the standardization process.

· This could have a signification impact on the comparison of the proposals.

· Nice idea to have all these imperfections, but not sure if this will happen.  

· Chair: this does not belong in the channel models completely.  We need to have a discussion on this – Albuquerque.

· Before we make call for proposals, should specify a partial list of these impairments.

· Can we make AS on the AP and STA symmetrical?  Will discuss on next conference call.

· RMS delay spreads and K factors were verified.  When the AP is on ceiling, there are more LOS conditions, more correlation, higher K factors.  Not sure if we should model this, too.  We’ll discuss at next conference call.

· Tommi: Hardware implementation issue – how do we implement these models in hardware.  Sampling, quantization, simulation accuracy.  Will have presentation for next call in 2 weeks.

1.8. Any additional topics (aside from stadium models)

None

1.9. Discussion of next meeting time

· Next call is in 2 weeks on Thursday.  

· Request from Asia Pacific members to shift the time, considering 7AM PT.

· Will be an email on this.

1.10. Summary and Action items review

1) K factors for LOS and NLOS models.  Vinko will lead effort.  Eldad, Eric and Nir will help.

2) Clarification on moving vehicle Doppler spectrum issue: spectrum is not double sided.    Doppler component will be moved to the 3rd tap of  the first cluster.

3) Shift to time-domain filtering in Matlab model.  ST team and Steve will work this issue separately with Laurent and report at next telecon.  

4) Laurent will make a correlation matrix file for validation.

5) Nir will check to see if fluorescent lights model is accurate.

6) There may be an institutional bias for including interference in channel models.  Adrian and Colin will deal with this issue.

7) Qinghua Li will have data available for next conference call.

1.11 Attendees:

Colin Lanzl, Aware

Irina Medvedev, Qualcomm

Dave Michelson, University of British Columbia

Eldad Perahia, Cisco

Nir Tal, Metalink

Eric Jacobsen, Intel

Steve Howard, Qualcomm

Chris Hansen, Broadcom

Jan Boer, Agere Systems

Tim Schenk, Agere Systems

Bas Dijkstra, University of Namur

Laurent Schumacher, University of Namur

John Sadowski, Intel

Joseph Levy, Interdigital Communications

Keith Baldwin, Globespan Virata

Mark Webster, Globespan Virata

Dov Andelman, Envara

Bjorn Berke, Qualcomm

Tommi Jamsa, Electrobit

Persefoni Kyritsi, Aalborg University 

Won-Joon Choi, Atheros

Jeff Gilbert, Atheros

Qinfang Sun, Atheros

Jack Winters, Motia

Chris Young, Broadcom

Stefano Valle, ST Micro

Massimiliano Siti, ST Micro

Angelo Poloni, ST Micro

Devis Gatti, ST Micro

Ravi Narasimhan, Marvell Semiconductor

Qinghua Li, Intel

Yasushi Takatori, NTT

Kentaro Nishimori, NTT

Naoki Kita, NTT

Aleksandar Purkovic, Nortel Networks

2. Minutes of the 802.11n Channel Model Special Committee Teleconference Call on November 6, 2003.

Chair: Colin Lanzl

Secretary: Irina Medvedev

2.1 Meeting called to order at 6:35AM Pacific time.

2.2 Irina volunteered as secretary (thanks!!).

2.3 Goal for NM meeting: enter with as complete a channel model document as possible.

Clean up Doppler and K-factor work.  Will also touch on fluorescent models. (Note: NM = New Mexico)

2.4 Agenda

1. Call the meeting to order.

2. Appointment of secretary for the meeting.

3. Review the goals for the meeting.

4. Review and adoption of the agenda.

5. Review of the minutes, adoption of the minutes and discussion of action items from previous telecon.

5a. Review of K-factor work.

5b. Review of Doppler spectrum work.

5c. Review of Qinghua's results. 

6. Discussion of stadium models.

7. Any additional topics 

8. Next meeting / Summary / Action items review

9. Adjourn

Agenda adopted.

2.5 Update and Review of Action Items from Last Call

Documents posted on server and sent to list, they are:

· 03/836r0: proposed K factors (from Vinko)

· 03/838r0: validation of the TGn channel models (from Qinghua)

· 03/839r0: ST micro presentation on the Doppler power spectrum modeling.

Interference: Discussion with Adrian and Matthew on how to handle interference.  This will be addressed at the NM meeting.  Consensus: interference will not be addressed in channel models, but it will be addressed.  Need to coordinate with other entities, like 802.19, for example.  

Action Items:

5. NIR: validation data-  not on call

4. Dr. Schumacher – correlation matrix file for validation not completed.  Will be ready by next conference call (2 weeks after the NM meeting).

3. Time-domain filter model (03/839).

2.   Clarification of Doppler spectrum modeling (03/839).

1. K-factors – (03/836) will address this next.

Minutes from last meeting adopted.

2.5a K-factors (Document 03/836r0)

· Document includes Vinko’s collation of models from last meeting and proposal of what to do with K-factors.

· Objections to models on last call.  People want to see LOS conditions on models B/D/F.  If there are any LOS conditions, then the first pass in most cases is a high K factor.  Vinko calculated K-factors on each of the paths and always found that in LOS, first path has stronger K factor, range varies from few dB to 10 dB.  On the other paths, K factors were close to zero (Rayleigh fading on these other paths).  

· Results will be included in a document with inputs from Qinghua and Nir Tal.  

· For all models, propose LOS conditions with some K factor and –infinity for the NLOS (Rayleigh).  Also included is a mapping between environment and model.  LOS conditions are only up to a certain breakpoint distance.

· Qinghua: even LOS office environment, see a low K-factor (0.5).  Reason is that resolution of model is 10 ns which is 3 m – lots of reflectors (wall, file cabinets).  First tap is still faded, very low K-factor.

· Vinko: indoor LOS measurements were very open.  In office environment, much more scattering.

· Steve Howard:  this goes along with the suggestion I made to you.  If we take same type of environment for office, K factor for small office is small but for large office is larger.  K factor is proportional to the breakpoint distance.  

· As the dimensions of the environment are smaller, you get more reflectors, so unless resolution of your system is very small, there will be fading, even on the LOS path.

· Chair:  Model B has 0-3 K factor, Model C higher, …

· Steve’s comments agree with Qinghua’s results.

· Delay spread is increasing as you go up, but at least for the LOS where the K factor comes into place, as the area you are in gets larger, the K factor should get larger.

· Agreed. Have a proof at next meeting so that model is accepted by next meeting.

· If we show measurements that support this, that would be great.  Let’s try to come up with K factor:

· Models C and D: very low K-factor

· Q: measured typical office environment measurements, no data for B environment.  At 3 m distance, K factor is 0.5 (-3 dB).  In other cases it is 0.3, 0.1, and 0.  RMS delay spread is about 15 ns, worst case is 80 ns.  

· So, putting K factors of 0 to C and D is reasonable (for office environment).

· Qinghua, did you see K factors rise in longest run in the 100 ns RMS delay spread?

· Cliff Prettie (Intel): No.

· Huge jump from 0 to 6 as you go next RMS delay spread.

· Q:  saw very small K factors for LOS – reflector within 3 m of receiver.  Cannot isolate LOS components.

· V:  in my environment, was open hot spot environment, no reflectors.  So, this make sense.  Question is how do we pick K factors?  -3 for B, 0 for C, 3 for D?  Is that possible?

· Q:  Sounds ok.  Cliff?

· Cliff:  -3 dB sounds like very low fading for indoor, residential environment.

· V: -3 dB for residential, 0 dB for small office, 3 dB for large office, 6 dB for others.

· Cliff: I guess it sounds a little bit light compared to what we saw, but we were in a very constrictive environment, so no issues there.

· So, -3, 0, 3, 6, 6, reasonable?

· -3 dB sounds distorting.  

· Ok, how about 0, 0, 3, 6, 6?  Steve?

· We don’t have measurements, but #s sound reasonable, moving in right direction.

· B: 0 C: 0 D: 3 E: 6 F: 6  Any objections?

· Should we contact Rahul and John K?  They brought up this issue in the first place.

· Chair:  I will contact them.  Vinko will change document.  Is everyone happy with the mapping table?  Point is to have a LOS and NLOS for each model, so that in simulation, can have a certain % of LOS users and a certain % of NLOS users.  Is everyone comfortable with the breakpoints we have set up relative with the mapping of the LOS/NLOS models to environments?

· Distance to the first obstruction…

· It seems that Qinghua’s distance to the first reflector is shorter than 5 m in office environment?

· Qinghua: Yes, distance is less than 3 m.

· Should we rethink breakpoint in the path loss model?

· For path loss model, we haven’t looked at it that closely yet.  

· I’m reluctant to change those numbers.

· Cliff: Those numbers are primarily residential, though.  Our measurements were for office.

· So use breakpoint to differentiate between coverage areas for LOS and NLOS?

· These are two different phenomena.

· Chair: Want to provide some direction for usage models – LOS at this distance, NLOS at this distance.

· Also have to indicate the expected signal strength.

· Right, so let’s make up the table now.  For LOS cases, models B,C,D – breakpoint distance on order of 5 m?

· That’s what we have already: 5, 5, 10, 15, and 30 m.  These are reasonable.  We already discussed them before.

· Chair:  OK, Vinko will make adjustments in 161.  More comments K factor discussion?  Or on Qinghua’s data?

· Qinghua’s data is very good.  Conclusion is that models C,D, and E match experimental data, but there is a problem with model B.  Qinghua – what is the problem?

· Q: Comaprison of office environment and model B is inappropriate because model B is residential.

· You should say that does not apply rather than does not match, so it is not interpreted that model B is incorrect.

· Q: Yes, will do.  Can we give presentation in NM?

· Chair: Yes, will schedule time.  Everyone: if you’d like to present at NM meeting, please let me know soon.

· This is a lot to simulate.

· Chair: depends on how these models are used.  We’ll resolve in NM.  We’re driven to proliferation of models by request.

· In LOS models, only valid up to break point?  Correct.

· For high delay spread cases, will have high delay spread in short distance?

· That’s why we did mapping.  For LOS conditions, pick model with smaller half of delay spread for LOS models.  Adrian found standard deviation too large for shadow fading.  Vinko thinks its reasonable for first couple models, maybe too aggressive for larger models, will lower those by 2-3 dB.

Action items:

· Colin will contact Rahul and John Kowalski with proposed changes to K factors, etc.  Will publicize discussion, if any.

· Vinko will update channel models document as discussed here.

2.5b Doppler Spectrum (Document 03/839)
· Stefano Valle:  presentation of results.  

· Bell-spike Doppler spectrum is not well-defined in the model. 

·  Spike position is not clear.  

· Propose a formula to be included in the document.  

· Frequency spike was set to 200 Hz, but in our opinion, it is not a physical specification and should be changed according to carrier, so we propose to define the spike frequency on basis of the speed of vehicle.  

· First item – define vehicle speed.  

· Second – noticed that Doppler spread of bell shape of 3 Hz and 6 Hz means 2 different speeds at the two carrier frequencies.  This is an inconsistency.  Should first define speed, then calculate frequency based on carrier frequency and then set spike bandwidth.  

· Define relative power between spike peak and bell shape.  

· Most important is find agreement on formula, approach on defining speed rather than frequency Doppler spread.  If we define speed, can obtain Doppler spread based on carrier frequency.

· Chair: Comments?  Especially on choice of using speed as the primarily variable?

· I like this approach.  We just simplified things and got quick answer, but it’s a good idea to have velocity related to the spike.  We need to fix speed of vehicle.  How fast are the trucks in factories going?  20-30 km/hr?

· I’ve seen as much as 40 km/hr.  It’s truly a function of the environment you are in, can move not so fast and can move very fast.  We just need to make channel models to stress proposals.  We should stick to 40 km/hr.  Anyone object to 40 km/hr?

· I think for a device in motion … I’m worried about max freq values, which are depending on speed.  I’d suggest a uniform distribution from s-peak max to s-peak min. 

· Chair:  So, you’re suggesting to have a distribution of velocities and you pick them randomly?

· Yes.  I’ve seen in our data that it is similar to hand-held.  Data comes from reflected path.  Depends on direction of movement – towards or away.  Actual shape of given Doppler is very hard to define.  This may not be the case for a stationary laptop, but for something in motion, that’s what we’re seeing.

· Chair:  Can we specify 2-3 velocities to simulate?  10 km/hr and 40 km/hr?

· In my opinion, you’ll get the same quantitative behavior.  If you’re moving, the user should choose the speed…

· This is dangerous.  We should just pick one number.  Models are already complicated.

· We have to add channel models to address usage cases, even those that are optional.

· Chair:  I think we are addressing all the usage cases.  The usage cases are: residential, large office, hotspot.  Characteristics of traffic are defined for each.  They are relying on us to come up with channel models.  These are our best guesses.  No objections to 40 km speed.  What about 3 Hz and 6 Hz for the Doppler spread?  Should we pick as a function of speed?  1.25 m/s.

· We are not talking about the vehicle speed, right?  Someone walking?  

· Right.

· Chair:  alpha = 0.02?  No objections.
  Relative power between spike peak and bell shape?  

· Set value to create 2-3 dB ripple in envelope.

· V:  The spike due to moving vehicle is on the 3rd tap of model.  

· Chair: Suggest to keep it on hotspot model.  That’s what was decided before, put on model F.

Action Item:

· Stefano will send Vinko section on Doppler spread for inclusion in document; will also work out relative power between peak and bell so as to give 2-3dB ripple in envelope.

2.5c Qinghua’s results: addressed in 2.5a.

2.6 Discussion on Stadium Models:

· Chair: Vinko sent out paper on characterization of stadium models.  Vinko, would you like to comment?

· V:  They calculate RMS delay spread for LOS and NLOS conditions for stadium models.  They found that the delay spread measures from 100-200 ns to 600-700 ns.  This is all the information we have.  No info on angle of arrival, angular spread, etc.  Very little to work with. 2 options: 

1. Invent model with large RMS delay spread using an already existing model.  Ex – take model F and make spacing between taps larger to get larger RSM delay spread.  This is a quick and dirty fix. 

2. Wait for someone to collect data with multiple antennas and angular resolution. 

Doubt that we can accept this anytime soon or even ever.  Is anyone collecting this kind of measurements?  Will we have this info in future?

· Chair:  I’ve had conversations with people who are heading down that path.  But they are not on call right now.  So, next call, we’ll put this as early agenda item.

· We need all the details – angle of arrival, angular spread, etc.  RMS delay spread is not enough.

· Chair:  We can still propose document with the stadium models missing.  Don’t want to delay call for proposals because of lack of stadium model.  Goal: Ask for approval of this document as it stands and get stadium work done while call for proposal goes forward.

· In usage models, stadium model is explicitly stated.

· What about an artificial stadium model?  

· V:  Y
es, that is what I suggested, and if someone has a problem, I’m sure they will have data to “fix” our model.  Just stretch the time axis and have a larger RMS delay spread.

· Chair:  Yes, works for me.  And we can state this in the document.

· Yes, it’s an artificial model, justified through some assumptions, but not justified through data.

· V: 100 m for break point distance? No objection. 

· Chair: Dirty model is better than none, so that’s what we’ll have.  Vinko will make the edits in 03/161.

Action Item:

· Vinko will add a stadium model to table II, based on the Moraitis paper and model F.

2.7 Other issues:  Fluorescent Lights

· Chair:  We’ve gotten to end of agenda.  Any additional topics?  Steve, you had some concerns about the modeling of fluorescent lights?  I’ll talk to Nir, but any comments you want to add here?

· Steve: I sent couple of e-mails trying to get clarification on presented analysis and was unable to get answer to the questions.  So, at this point, I don’t have a lot of confidence in what has been put into the model.

· Chair:  Your concern is that it is too large of an effect?

· Steve:  No, I just don’t understand the analysis of the procedure.  There is a CDF curve, and when the curve is reproduced from the model, there is no noise in that curve, but in the measurements there is noise.  Don’t’ see how the noise in the measurements was eliminated so that you’re comparing a noiseless case to a measurement case.  My suggestion is to do the measurements with lights on and lights off.  There is no baseline saying that this is what fluorescent lights have done compared to no fluorescent lights.

· Many companies have found the same phenomenon and saw a 2-3 dB ripple when fluorescent light are on.

· S: Our measurements show the highest flourescent is still 60-50 dB down from the DC component.  I’m not doubting the existence , I just would like to know more accurately what the level is and whether it really is a concern.  What is going into this document are purely the results of only one set of measurements.  So, we are all owed an explanation of how the analysis was performed, so that we can be comfortable with the numbers.

· This may stop the acceptance of the document next week, so maybe we should have a backup plan?

· Chair:  I agree.  Nir promised an explanation today, but he is not on the call.  Should we leave effect in, remove it, or change parameters?

· S:  One more thing – I don’t think the modeling technique is incorrect.  Just not sure with one set of measurements we can say that all environments behave in this way.

· Chair:  I look at this as a way to stress proposals, not to necessarily imitate the true channel.

· Steve:  The modeling of the effect is correct.  I don’t understand analysis, and I don’t think it’s correct.  I just want to understand how the numbers were derived.

· Chair: So, is it worth delaying call for proposals to fix this?  I will try to get Nir to provide an explanation.  It will have to be in NM.  But if he does not come to the meeting and this arises in NM, how important is it for this to be fixed before the models are accepted?

· S:  If level of the parameters can be changed at a later date, then that’s fine.

· You cannot say everything is parameterized.

· Chair: Nir’s data had 5 dB AM modulation.  Steve’s data will show potentially smaller effect.  My opinion is that this probably stresses proposals.

· Yes, but if it’s not realistic, you have to design system that tracks parameters much faster, etc.

· Chair:  You will have people arguing that point back at you for the stadium models.

· V:  What was the ripple that you saw?

· S:  I only looked at it from a Doppler spectrum point of view.  How do you separate ripple from noise?

· Chair:  Nir showed effects on order of 30 dB, you showed effects of 60 dB.

· S:  He sent it over a fixture.  Do we want to model to that?

· That’s very artifical and stressful on the system.

· Chair:  Leave it, change it, delete it?

· Why not make this optional?

· You mean optional to model with it and without it?

· Let’s just get it accepted, but the ripple effect is being analyzed and will be set at a later date.

· Chair:  That’s fine.  We’ll go forward with the model structure the way it is and note that there are some discussions going on with the parameters of the model.  I will try hard to get hold of Nir and will publicize the discussion, and will try to close before NM.  Else, will discuss in NM.  Any other topics?

Action Item:

· Colin will try to get in touch with Nir.

2.8 Summary of Action Items

· Colin will contact Rahul and John Kowalski with proposed changes to K factors, etc.  Will publicize discussion, if any.

· Vinko will update channel models document for K-factors.

· Stefano will send Vinko section on Doppler spread for inclusion in document.

· Vinko will add a stadium model. 

· Colin will try to get Nir to verify and explain his model.

Next Call:  

· Date: Thursday, Nov 20.  

· Major topic of discussion:  Stadium models.  

· Time: The people who will likely contribute will be in Australia.  Will try to make the time more friendly to them.

2.9 Meeting adjourned at 8:15 Pacific Time.

2.10 Attendees

Colin Lanzl, Aware

Irina Medvedev, Qualcomm

Cliff Prettie, Intel

Steve Howard, Qualcomm

Chris Hansen, Broadcom

Laurent Schumacher, University of Namur

Bas Dijkstra, University of Namur

Kai Yu, Royal Institute of Technology

Bjorn Bjerke, Qualcomm

Jan Boer, Agere

Dov Andelman, Envara

Dave Michelson, University of British Columbia

Persefoni Kyritsi, Aalborg University

Joseph Levy, Interdigital Communications

Stephen Palm, Broadcom

Ravi Narasimhan, Marvell Semiconductor

Hemanth Sampath, Marvell Semiconductor

Keith Baldwin, Globespan Virata

Jack Winters, Motia

Choi Law, Nanyang Technological University

Yifan Chen, Nanyang Technological University

Wee Ng, Nanyang Technological University

Angelo Poloni, ST Microelectronics

Stefano Valle, ST Microelectronics
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