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Abstract

This document contains the minutes of the Channel Model Special Committee meeting at 10AM on 13 May 2003.

Opening remarks:


We’re trying to set up an IEEE email reflector; so that all correspondence can be fairly seen by all members.

Sign-up sheet for special committee for channel modeling: please sign this.

Vinko:  outlines current status of channel modeling

need mission statement, a few slides

asked for any other agenda items or thoughts (none)

Channel models:

- set of models backward compatible to Medbo and Schramm

- group has circulated ~20 papers since Sept 2002, Vinko will send around here

- models automatically fall back from MIMO to SISO

- started with models A-E from Hiperlan/2 ranging from indoor to outdoor

- found D,E too long for WLAN use, taken over for indoor use 15 & 30ns RMS delay spread

- larger space measurements based on work of Rappaport, lots of data

- pathloss model uses dual-slope, 1st slope=2, 2nd=3.5, inflection point varies by environment

discussion of validity of slope/pathloss inflection

Val: supported by data, and by delay spread variation

Val&Cliff: specific curves v/ small # parameters models for simulations, want small number of simple equations for MAC/PHY sims

Dov: these are probabalistic models with fixed parameters, mixed environments

Val: models call out statistics, must use lots of runs and average 

Vinko: 1000 runs is good enough for 10^-2 PER, need more for lower PER

Nir: suggests that we provide simulation procedures as well as models, how to instantiate channels, how to define results

Colin: we could provide the Matlab code and scripts

Val: not everyone uses Matlab, but should be OK

Eldad: This was done for 802.11 a while ago

Nir: the procedure is the most important part

Eldad: packet size is an issue

Colin: should coordinate w/ Usage model committee

Eldad: should also support a PHY-only performance model

Dov: convergence on BER is tough if don't define packet size

Pen Li: should include outdoor 

Eldad: the usage model guys are not specifically looking at outdoor: feel that hot-
spot may well cover

Val: statistically have covered with NLOS, large K, large RMSds

Eric: if we get a case on either side (channel model / usage model) that doesn't match, we'll need to work it out

Tomer: we need to be sure that usage models & channel models match up but to keep the work independent

Colin: working docs and regular reporting will keep the 2 committees in sync

Dov: the use for the channel models should not be perfect, just benchmarks for proposal comparison

Vinko: Nir volunteers to start the procedure appendix (report in the telecon in 4 weeks)

Cliff: what are the uses: MAC models, BER, if don't define features, might miss something, like shadowing

Val: we just need to define what we're willing to omit

Vinko: shadowing is a systems level sim: cannot be done at PHY level

Vinko: range and coverage are very important

Nir: he'll include pathloss/BER procedures in his appendix

Eldad: in enterprise, deployment is cell-based, so data rates used in cells are critical element of network sim, determines modes used (for example, data rates that fall back)

Colin: every vendor does throughput v/ range plots, we need to provide a methodology

Vinko: 2 sims necessary: BER V/ snr and throughput v/ range

Nir: need to use the term throughput rather than capacity

Jeff: are we modeling interference: system/system?

Colin: and uW ovens?

Eric/Colin: can we simply provide an outage model for uW oven, otherwise intractable

Jeff: for MIMO, antenna coverage patterns can adapt to interference

Eric: expects vendors to provide

Nir: RF issue, not a standards issue

Eric: channel includes propagation and interference, might just ignore interference for now

Nir: stay at adjacent, co-channel interference, leave it at that

Vinko: we can provide guidelines for interference in addition

Nir: for the work delivered in the next month, he’ll only focus on propagation

Colin: 802 will ensure that coexistence is addressed

Nir: we should coordinate interference modeling with the usage model group and the larger community

Vinko: we're going to provide:


Multiple antenna models - cluster approach, compatible w/ single antenna 
models



- Path loss and shadow fading (std dev. log normal for system sims)



- Channel time variation (Doppler)



- Delay spread



- K-factor model



- Antenna correlation



- Different antenna polarization (XPD)



- For 2.4 and 5GHz bands



- 100 MHz bandwidth 


Simulation guidelines, link level and PHY rate v/ range


Matlab code for generation of channel realizations

We may provide:


Interference model, coordinated with usage models)



- adjacent channel interference



- co-channel interference



- Microwave, bluetooth, radars


Model bandwidths larger than 100MHz

Matlab code being written by Laurent Schumacher  (Namur University, also did 3GPP work)

Nir: we need to provide criteria & methodology for preamble simulation, saves huge amount of time and energy

discussion of doppler, K-factor

Mark: will these factors be at a 90% confidence, 50% confidence?

Vinko: there is a reliability issue, these numbers need to be determined later, for 
example 90% coverage is a system issue, not a channel model issue, we can provide guidelines

Cliff: we should change Doppler to channel time variation

discussion of shadow fading

Cliff: path loss to site, apply Rayleigh, shadowing is another variation on top of that

Vinko: a tricky thing in system is that as the distance increases, might well step through the models A-E

Dov: we're just providing models for benchmarks, reality may be different, but that's OK as long as the models are representative of some real environments

Srinath: real-world accuracy is important for system level performance

Nir: need to clearly state simulating one environment, not perfect, just benchmark

Nir: suggests that we use a std antenna: 2.2dbi dipole or isotropic: he'll put something down and we'll debate it

Eric: should we actually specify frequency range?

Val: this work is for our PAR, we don't need to specify further

Vinko: the models have been developed for 100MHz bandwidth (10ns tap 
resolution of delay line model)

discussion of bands and bandwidth for models, resolving to 2-6GHz and 100MHz BW

Pen Li: what is meant by system level: should we discuss what we won't do like adjacent cell interference, leaving rate/range in what we will do

discussion of adding radar to external interferers (added to list of maybe)

Qinghua Li: should we talk about antenna separation

Vinko: this is hard, can extrapolate to infinite number of separations

Nir: should specify one or two and leave it at that

Eric: should we specify gain reduction?

Vinko: fortunately that comes directly out of the model from the cluster definition

Majid: should we specify the antenna?

Colin: Nir said he'd put something down for us to argue over

Nir: we should show the behavior of our model against Intel's data to show the confidence in the model

Vinko: we might not have time for presentation of the models in this meeting: 11-03-161r0, r0a

Dov: how does 11-03-161r0 correlate to recent JSAC publications?

Vinko: the work is drawn from those results (and others), 802.15.3a is also basing their work on clusters as well

Pen Li: aren't interference outcomes dependent on MAC?

Vinko: in CSMA, sense channel, only hidden node is the issue, we'll take out the MAC reference to reduce confusion

Pen Li: who decides whether we do interference models?

Colin: it is a matter of timing: we cannot do this by Sept, if HTSG or usage model committee wants interference models, we can add them later

Vinko: re-thinking co-channel interference, should this go back to WILL DO slide?

discussion, very complicated by RF unless simulated by AWGN, or same device

Dov: co-channel has to do with MIMO system

Eric: used for system sims, but need a lot of other RF/PHY data that the MAC guys don't have anyway

Pen Li: co-ch interference doesn't have anything to do with coding

Eric: co-channel legacy is the big one, should leave it in MAYBE for now

Pen Li: at what level is system defined: one AP plus STAs or multiple APs and multiple STAs

Eldad: usage models will drive this

Colin: should we present what is known about the modeling today in unused HTSG time slots?

Vinko: not enough time for that presentation (state of current models and where they’ve come from)  today

Val: how about the table (concise summary of current work)?

Vinko: mission statement and table presentation can be done in today’s HTSG meeting

Discussion on deliverables, date and telecons

Vinko: Delivery of items above by September 2003


Conference calls every two weeks


Reports at every session


Reflector email may be set up

Meeting adjourned at 12:00.
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Channel Modeling Special Committee

Minutes of 7:45PM 13 May 2003

Vinko: we need to set up one day in the week that we can all make for the call

8:30AM PDT Thursday 1st meeting 19 June 2003 11:30AM EDT

Jon: all communications should take place on the IEEE 802.11 reflector

For July, before the 802 plenary, rooms can be requested for informal discussions for Monday morning; Sunday meetings are also possible, with notice this week

Only priority for HTSG will be for comment resolution on 802 comments to PAR, so meeting time may well be available

Emails on technical reflector can start today; only the telecon needs to wait 30 days

Vinko: will expand email list and send documentation and papers, as well as correspondence concerning prior decisions

Will email on next Tuesday or Wednesday

Pathloss model and shadow fading: Val will lead that effort

Channel variation (Doppler spectrum looks Gaussian 1/1+af^2 approx)


how is this measured?


20-30 meter link with people deliberately moving, FFT for Doppler


not sure of width of that spectrum (~10-15Hz at -10dB down)


Cliff will look at this

Steve Parker, Val Rhodes, Nir, Srinath, Jeff have measurements that might be appropriate

Dov: Ericsson (Medbo & Schramm) had some data with Doppler from movement at 3m/sec and 10m/sec

Vinko: what was the spectral shape?  Dov: don't know, 10Hz looks reasonable; only need to worry about Doppler within a packet: between packets doesn't matter

Vinko: we know that there is little change packet to packet

Why is Doppler important?

Vinko: you need for bit loading, adaptive antenna, 

Srinath: might be able to use packet-packet decorrelation to measure

Nir: how do you measure this: it is tough

Vinko: pass iid packets through channel and gather statistics

Cliff: need joint statistics of doppler / doppler delay profiles on both Tx and Rx sides, may want to simplify to one number

Dov: only need it for MAC sims, so only need rate of change, can't have packet longer than (??10msec??)

Cliff: maybe someone will only RAKE in shorter delay because longer delays have more atten

Vinko: coherence time is most important; doppler shape less so

Jeff: only want top level sims

Nir/Val: swift hand movement data at single frequency data available

Nir: 30-100msec covers the data they've seen

Vinko: good suggestion that we don't need to define doppler, just coherence time of channel for max packet / burst

Pass channel for filter: phase is what matters;

Jeff: MAC guys will want packet rate / coherence time

Val: phase is also important for MIMO 

Jeff: combination of channel model and PHY

Dov: worry mostly about PHY, let MAC guys work on results 

Vinko: we'll give specs to MAC

Colin: there might be a hole here, preamble design, not channel model or usage model

Eric: we might well specifiy something that drives preamble design (jointly  with usage model guys)

Srinath: don't want to tell them how to design the PHY

Eric/Jeff: by specifying both channel and usage, we will drive the preamble and don't need to design it

Vinko: K-factor and rms delay spread

done w/ at least 100MHz at 2.4GHz and 5-6GHz

Dov: are you aware that 802.11a breaks at  Hiperlan/2 channel E?

Vinko: yes; 150nsec rmsds was derived from the literature, not from desire to not break 802.11a

Tal: how do clusters work?

Vinko: models are double exponential: generally exponential and clusters are exponential

Vinko: Antenna correlation, comes from structure of clusters (2-6), would like confirmation from anybody else's data

random angle of arrival (spatially uniform distribution)

Tal: cluster treated like spherical wave?

Vinko: cluster angle of arrival is Laplacian distribution

Srinath: will model be random

Vinko: no, the models will be fixed so the sims are not a nightmare

for 2-3 different antenna spacings, may generate 1000 runs for validation

Pen Li: this is a good way to validate the model, but not for performance

Jeff: just use a fixed seed, can very accurately specify

Vinko: same as 1000 fixed channels

Val: prefer seed and test vectors

Pen Li: doesn't much matter, need to be careful  that everyone matches up

Steve: need to run at least 1000 runs to get a handle on error

Vinko: good point, need to verify that the simulations in different langs converge to same PER

Steve: consistency and performance are different issues

Dov: store a couple of representative channels to verify that the channel model instantiations are equal: do need to ensure that we set the right number of runs to get confidence on PER

Srinath: may need 3000 for 10^-2

Qinghua: can use the same channel realization run many times

Dov/Nir: better to average realizations

Nir: median filter smooths the graphs best, only care about outage

Dov: if you have one bad channel instantiation, need 99 good ones to get to 10^-2

Pen Li: postpone the stored channel decision until good statistical channel models

Jeff: AWGN channels, no other impairments

Vinko: will include different polarization in models (only linear for now, circular on the maybe list)

Choi: how can capture differences due to polarization: CP looks very different from linear

Vinko: not easy

Pen Li: is polarization really part of the channel or really an antenna used?

Colin: could argue that the channel is independent of the antenna, which should be extracted from the measurements

Cliff showed some polarization data

Vinko: planning to include cross-pol rejection and correlation for co-located antennas

general discussion on which antenna to use for system test methodology

dipole? isotropic? omni antenna with some gain? probably only for link budget..

Meet again at 1PM tomorrow.
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