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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
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