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Minutes of the TG3a channel subgroup meeting – Oct. 10th, 2003

Participants:

Larry Greenstein, Rutgers, Univ

Ulrich Schuster, ETH 

Andy Molisch, MERL

Mark Tsillinghas, National Technical System

Jason Ellis, GA

Sayeed Ghassamzadeh, AT&T

John Lampe, Nanotron

Naiel Askar, GA

Julien Ryckart, IMAC

Agenda:

1) establishing who will participate, agreement on time for future phone conferences (let's do a fair geographical distribution).

2) literature study - let's establish a database of existing measurements and models

3) environments to consider

4) required information (impulse responses, directional information, temporal development?)

5) first discussion of model structure

New time for meetings: every second Wednesdays, 11 am EST. Acceptable both for Europe and US East Coast, US West Coast

Naiel is elected secretary of the subgroup

AP: Andy and Jason will establish reflector for the subgroup

Establishing list of existing measurements and models: from tutorial of Kunisch and Pamp, list of AT&T, my literature study. 

AP: Julien, Sayeed, Andy will put together first list, and circulate it to attends to add whatever has been forgotten.

Which environments will be considered?

Indoor office, 

indoor residential,

industrial environments (factory, open spaces) , also longer distances

public spaces, airports, convention centers, hospitals

warehouses, supermarkets (with dense packing)

on-body devices –  might be modeled as “large antenna” and can then be applied to other model environments

outdoor portable

special aspects for 4a:

maximum range a new hundreds meters

model should be range dependent. Either by parameterization that is range dependent (e.g., Greenstein model of delay spread), or as separate models for different ranges

Classification of environments by:

Distances, 

environments, 

antenna heights, 

multiple floors for indoor

bandwidth

center frequency

temporal development – how fast is the sweeping

spatial information

separate spatial and temporal dependence? Does not seem possible

Model structure?

Andy suggests as baseline Saleh-Vanelzuela model, but then to check which parameters need to be modified. 

Sayeed: only  25% has multiple clusters has multiple clusters. Single cluster is special case of SV.  But: structure of clusters must be modified. Larry: select at random either exponential times lognormal, or SV.

Temporal variations should be included in the model

Investigate whether WSSUS is valid 

AP: Next conference call:  Oct 22nd
Plan for Albuquerque : conference phone. 2 meetings 1.5 hours each

AP: Jason will arrange for conference phone for subgroup members to dial in

AP: establish strawman timeline

AP: companies that respond to call for applications should be encourages to work with channel modeling companies. 
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Participants:

Ted Kwo (Sammsung)

Liang Lee (Samsung)

Richard Wilson

Rick Roberts

Ulrich Schuster (ETH)

Julien Ryckaert (IMEC)

Schrader (Nanotron)

Zoran (TI)

1) Administrative issues:

Problems with reflector seem to be fixed. For the moment, please everybody use “reply to all” to make sure also people not on the reflector get the emails.

There will be dial-in info for the Albuquerque meeting

AP Jason: please make sure of dial-in capabilities of room in Albuquerque, send out dial-in info.

Meeting time: at the moment, still no participant from Asia. Therefore, time will stay constant.

2) measurement environments:

Lund Univ. will provide measurements in airports and industrial environments

Singapore might be able to perform outdoor measurements

Zoran (either at TI, or with friends in Israel) might be able to perform measurements

3) measurement of interference:

Zoran brings up question whether interference should be measured. Andy raises the question whether that is within our mandate, or whether the CFP will specify which interference the system will have to be able to deal with. There might also be an influence from the usage group.

AP Andy: Should we measure, or is that beyond our mandate?  Bring it up in Albuquerque
Ulrich mentions report 
http://its.bldrdoc.gov/pub/ntia-rpt/99-367/  by NTIA, report 99-367, on their website, measures broadband spectrum survey in San Francisco. Berkeley had a similar presentation. 

AP Andy: Ask also NTIA, NSO (Len Miller)

AP: Look: is there any special program in Singapore for doing measurements?

4) discussion of model structure

Andy starts discussion about model structure, possible diffuse components (Greenstein et al., Kunisch). Ulrich suggests to first determine what parameters are most important for system. Preliminary list:

Pathloss (with a frequency dependence, d)

Delay spread, distance dependent)

?interarrival times (distance dependent)

static or dynamic? Is angular characterization sufficient?

What speeds are we talking about? Cars, or walking speed? Separate effect of moving MS and moving scatterers. Limit speeds to 10km/h (preliminary until we get CFA).

Fading statistics: Schuster argues for keeping it simple

Angular charactistics? 
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Nov. 19th, 2003

Participants

Vincent- IMEC

Ms. Wang Samsung –NY

Andy Molisch, Mitsubishi

Yori- Airtrack Logistics

Wee,  Chen NTU Singapore

Ulrich Schuster – ETH

Naiel Askar – GA

Kim Sang, Mr. Li- Singapore

Guenther Kleindl – Siemens

Paul Gordy -  Motorola

Vijai - ?

Kai Siwiak– Time derivative

5) Administrative issues:

· Minutes of the last meeting were approved 

· Meeting time: there were no complaints on the time, so will stay at 11 AM Eastern US time.

6) Review of environments for channel model

Document 15-03-0442-01-004a-Categories-for-CFA  was reviewed to find any new environments that need to be simulated

Existing environments

a. Indoor office

b. Indoor residential

c. Indoor industrial

d. Indoor open spaces

e. Warehouses

f. Body devices

g. Out door hand held peer to peer device

h. Hand held communicating  to fixed location devices

The following were added based on the contents of the above document

i. Agricultural areas/farms

j. Sport stadiums

k. Disaster areas (houses filled with rubble, avalanches, ….)

It was stressed that for some environments, movement HAS to be included in the model. 

7) Discussion of model structure

Further discussion of possible model parameters

1. Path loss (with a frequency dependence, d)

2. Delay spread, distance dependent)

3. Inter-arrival times (distance dependent)

4. static or dynamic? Is angular characterization sufficient?

5. What speeds are we talking about? Cars, or walking speed? Separate effect of moving MS and moving scatterers. Limit speeds to 10km/h (preliminary until we get CFA).

6. Fading statistics: 

7. Angular statistics

It was agreed to separate small-scale and large-scale fading, and use lognormal statistics for the large-scale fading. Then extensive discussion about small-scale fading. Kai argues that Rayleigh fading is based on sinusoidal excitation, and should not be used in a pulse-based system. Ulrich and Andy argue that as long as WSSUS is valid, different echoes in the different delay bins are superposed, and if there are enough echoes, the central limit theorem is valid. It is decided to take this discussion offline and report back to the group in a future telemeeting.

Assuming that WSSUS holds, the discussion then revolves around an  adequate representation. Basis: SV model (cluster arrival rate, path arrival rate, cluster decay rate, path decay rate). Statistics of the path fading is still unsure (Rayeligh, Nakagami, see discussion above). In addition, IMST and Greenstein have established that there is a diffuse clutter that strictly follows Rayleigh fading. It magnitude is yet another parameter. 

The number of clusters could become a fixed parameter (might be different for each environment). 

Minutes of Telemeeting, Dec. 2nd

Participants:

Ulrich  ETH

Kannan NTU

Gordy Motorola

Andy Mitsubishi

Patrick Houghton

1. Administrative stuff

Minutes of the last meeting were adopted. 

Time for future meetings: at 10 am EST OR 11 am EST, depending on participation from Singapore

2. available measurements

Ulrich has sent out updated version of summary of measurement campaigns. Discussion about possible future measurements in Singapore.

3. Fading statistics:

Some additional discussion about whether WSSUS is valid. 

**************************************************** 

Andy Molisch:  2 weeks to the next conference call.  Needs to drop-off to attend meeting. 

7:20am PST:  Restart meeting with 3 remaining participants. 

Patrick:  The CFA has many environments which would likely entail many channel models.  Any thoughts? 

Kannan:  Aren't most of the applications outdoor?  This could limit the difficulty. 

Patrick:  There is a wide mix of environments.  Some applications are both indoor and outdoor.  Some are for factory environments with lots of multipath. 

Kannan:  Since some of the applications are looking at longer ranges, have we looked at MIMO models? 

Ulrich:  None of the applications require MIMO models. 

Kannan:  100 meters maximum distance is pretty far compared to SG3a. 

Ulrich:  Looking at 6 parameters for operating regions such as small room indoors, outdoors, etc. 

Patrick:  What are the factors you are looking at? 

Ulrich:  One of the major factors is number of clusters that are visible.  Some high multipath environments, see only 1 cluster.  In residential, see 1 to 2 clusters.  Outdoors saw more.  Some factors - divide into room size and clustering.  These measurements are mostly with narrowband systems.  Lesley ??? at Intel did a number of measurements in residential environments with UWB.  Doesn't know of any UWB for factory environments. 

Patrick:  Asked if Kannan had any plans for more UWB testing in Singapore. 

Kannan:  Have resource constraints.  Can we categorize the channel models?  Any measurements done so far? 

Ulrich:  Andy Molisch did some measurements at an airport.  May is the deliverable for the channel model -- when we become a TG. 

Patrick:  Looks like a challenging schedule if we don't have data.  Some defense contractors have done some channel modeling testing with our systems.  We asked if they would share the data with the SG4a, but they considered the information proprietary. 

Patrick: Asked for any other comments.  No other discussion.  Closed meeting at 7:45am PST.




Minutes of Meeting Jan 7th, 2004

Attendants:

Andy Mitsubishi (chair)

Jori Airtrack Logistics

Paul Gordy Motorola

Miang CUNY

Tan, Lee NTU Singapore

Ulrich Zurich

Rick Roberts Harris

Julien IMAC

1. Minutes from last meeting accepted unanimously

2. Discussion about the presentation in Vancouver. Only Rick will attend. Andy will put together a status report, and make sure it is presented by somebody to the whole group.

3. Structure of the channel model:

a. Number of clusters: Ulrich suggests to keep number of clusters fixed, or have just two cases. Suggestion is accepted preliminarily.

b. Distortions of pulse shapes by channels. Some suggestions that as objects are on the order of the wavelength, pulses should get distorted by channel. But no direct evidence of that in experiments

ACTION POINT: email to Robert Qiu: how much does pulse distortion influence results

c. Interarrival time of discrete components: Poisson? Fixed rate, or delay dependent? 

ACTION POINT: Ulrich will look at papers again.

d.
Angular distribution

ACTION points: angular spreads as function of delay. Laplacian distribution of angle. Thesis by Cramer, but that was low frequency model

e. Analysis of fading statistics 

ACTION: analyze fading statistics from measurements. Evaluation plan for looking at the statistics. 

ACTION POINT: Frequency scaling: make a note what the correct procedure for lower frequency widths is: take realization by realization and filter down. 

Volunteers to deal with specific subtopics are urgently needed if the timetable is going to be kept!!!
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Jan. 21st, 2003, 11-12h30 EST

Attendants:

Patrick Aetherwire

Pat Kinney 

Uli ETH

Andy MERL

Julien IMAC

Mark Tillinghouse

Kai 

Dan Babitch  SiRF Technology

Discussion points:

1) small-state fading statistics: continuation of the email discussion about how complicated (detailed) the model should be. Uli advocates simple model with Gaussian fading, that could work also as worst-case estimate. Lognormal has mainly the advantage of being easily combined with shadowing, but makes theoretical computations more difficult. Rician fading for each tap provisionally accepted, with Nakagami also showing similar advantages. Rician seems better when there is correlation between taps, as it requires only second-order statistics for description. Nakagami statistics can be more easily fitted to measurements, and might also make some theoretical computations easier. In any case, there are conversion equations between the two, so that a compromise seems easily possible here.  

2) measurements in rubble: idea is brought up to perform measurements in a high-rise building that is in the process of being demolished. Rubble, stones, etc. should be quite similar to what would occur after an earthquake. Both location and communications aspects would be interesting, but probably no radar aspects. Group expresses high interest in such a measurement, and several people would like to participate in the measurements.

3) <900 MHz could/should be considered. Narrowband models are available from the literature. For a UWB model in that frequency range, further measurements will be required. Also after discussion with Robert Qiu, it seems that distortions of the pulse shape seem more relevant in that frequency range.

4) Ref. FCC 15.2.09 gives the emission mask below 960MHz according to FCC.
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February 11, 2004, 11:00 EST

Participants:

Patrick Houghton -
Aetherwire & Cable

Andy Molisch  -   
MERL

Hans Schantz  -    
Q-Track

Kai Siwiak -     
TimeDerivative

Discussion points:

5) Low frequency channel modeling, in the AM broadcast band, near 1.3 to 1.6 MHz was discussed. The Q-Track system operates by fields phase measurements. HS indicated that outdoor open field propagation measurements have been made. So have measurements in a residential area, in a prison and in a mine. The system requires only a sine wave, and the receiver bandwidth is near 300 Hz. AM asked about angle measurement; HS indicated that at those frequencies antennas are exceptionally small compared to a wavelength, and patterns are very dipole-like. Angular information could be possible.  Looking to do measurements of fading statistics. Expected results will be very different from higher frequencies because the wavelength is so long and there is strong coupling to metal structures in buildings.

6) PH reported on UWB in the 100-700 MHz range. Peak emission is 400 MHz or below. Question arose on FCC compliance and measurement methods. PH has a person to follow up on the FCC rules and regulations. Primarily it is an indoor system. A recent contract should allow putting resources into channel measurements in that required band.

7) AM reported on European efforts. European Union Project “UltraWaves” reports that small scale statistics best fit with Nakagami distribution for measurements in the 3-6 GHz range.

8) Minutes of the previous meeting were accepted by unanimous consent.

Meeting adjourned at 11:27 EST.

- Kai Siwiak, minutes recorder.
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Feb. 25th, 2003, 10h30-11h30 EST

Patrick Aetherwire

Kannan I2R

John Covell Goodrich

Uli ETH

Wee NTU Singapure

Tsen NTU Singapure

Andy MERL

1) Minutes from last meeting have been adopted 

2) Discussion about diffuse overlay: is accepted into the model

3) Angular dispersion: model dispersion for each cluster separately. Is Laplace model accurate for this? Might depend on environment. Preliminarily Laplale; might be changed later if experimental evidence is different. 

4) Delay dependence of Rice factor. Uli and Andy think that there is really a decrease. Uli also thinks that it is important. Will be included in the model. 

5) one “responsible” person will be appointed for each environment, to collect data from the literature, as well take in new measurements. For some, Volunteers are pointed during the teleconference, for others, call for participation will go out via email.

a. Indoor office IIR Singapore
b. Indoor residential Samsung
c. Indoor industrial Lund
d. Indoor open spaces Lund
e. Warehouses

Lund

f. Body devices

IMEC
g. Out door hand held peer to peer device   IIR Singapore
h. Hand held communicating  to fixed location devices

i. Agricultural areas/farms

j. Sport stadiums

k. Disaster areas (houses filled with rubble, avalanches, ….) …Tillinhast, NTS Wireless Product testing lab….
6) not sure yet whether meeting will take place in Orlando. Will depend on participation

ACTION: who will attend Orlando

Send out model structure

Send out call for volunteers

Minutes of Meetings – Channel subgroup 802.15.4a

March 10, 2004

Andrew Germano - Xtrove

Paul Gordy – Motorola

Johan – Lund

Andy – MERL

Julien- IMEC

1. Minutes have been adopted

2. Document about modeling structure: no comments at moment, leave open until March 31st, then have vote on it.

3. most environments have volunteers, three still missing. AFM will ask again in Orlando

4. need additional data also for the 100-960 MHz band. Indoor office in Cassioli et al. Other measurements seem to be limited to narrowband 900MHz band.

Action point: research efforts of Bob Brodensen: Berkley, UWB and Aetherwire 
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