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Minutes of the phone conference, SG4a channel modeling group

July 28th 2004-07-28

Roll call

Kannan,
I2R

Chia-Chin
Samsung

Andy

MERL

Sanjay 

Tzero

Marylin
Nokia

Uli

ETH

Jay Banks

1. report from the 802.15.4a meeting in Portland. Andy reports about the technical presentations (Freescale: farm environment, I2R: office environment, IMEC: body area networks). It has been requested by the full group that a MATLAB program and Excel tables of impulse responses are provided. Also, the full group has commended the channel subgroup for their work.

2. presentation by Kannan on the parameters for office environments. Kannan summarizes the parameters that they have observed in their measurements, as well as those found in the literature with SV models. Some parameters show appreciable differences between the measurement campaigns. The discussion will be continued on the email reflector in the upcoming weeks.

3. discussion about the pathloss model. Andy raises the question whether the breakpoint should be fixed at 1m, or be different for different environments. General consensus is that the breakpoint should stay at 1m, as not other measurements are there.

4. Uli presents preliminary results on the measurement campaign at ETH for a large public space. He stresses the evaluation methodology, suggesting the use of the Akaike criterion for finding the best distribution, instead of conventional hypothesis testing methods. He also found that lognormal is the worst fit, with Rayleigh (for later components) and Weibull (for the first component of each cluster) are best.

5. It is suggested that each cluster has its own Rice factor. This seems to agree with both the office measurements of Uli, and the factory measurements of Andy.

6. Andy gives a summary of the status for the different environments.

7. Andy issues a call for volunteers to write a MATLAB program for the model.
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August 11, 2004

Chia-Chin
Samsung

Kannan
I2R

Jay Bain
Fearn Consulting
Uli 

ETH

Kai 

Time Derivative

Julien

LETI
Sanjay

Tzero

Andrew
IMAC

1. minutes of last meeting are adopted

2. Kannan presents results of the literature study in office environments. Comparison only with UCAN measurements. Says other measurement campaigns use different model (not SV. Andy suggests that all not-SV parameters could still be compared Kannan agrees, and promises to provide results within the next days.

3. Discussion on distance-dependent delay spread: Andy says that his literature search has shown measurements that delay spread depends on distance also in the indoor case. However, it is not clear whether that is due to different path decay times, cluster interarrival times, or cluster decay times. Uli suggests that this strongly depends on the environment; within one room, there might not be much change anyway. The group agrees that the distance-dependence of the delay spread will not be included, because it makes simulations much more difficult (without that dependence, the impulse response is distance-independent. It should be stated in the report that this assumption is not completely realistic, but is sufficient for PHY selection. Later, we can make modifications to make it into a system design tool; question whether we have mandate from the full group for that purpose, or perhaps continue that as purely scientific activity.

4. Kai presents document from H. Schantz on a channel model for 1MHz carrier frequency. Much energy stored in the reactive field, high path gain can be achieved. Group thanks Kai and Hans for their efforts, requests additional information: typical antenna efficiencies for various form factors (volume), as well as model for the phase distortions due to delay spread. Uli and Andy ask whether the delay spread at microwave range can be directly related to phase errors at 1MHz, as the reflection coefficients, radar cross sections, etc. might be different at those frequencies. Kai confirms that there might be differences, but there are too few measurements to easily quantify the errors. However, an older document (04-360) shows reasonable agreement between model and measurements.

5. Writing up of the final report: contains the following parts: (i) measurement and parameter extraction procedure, (ii) generic channel model, (iii) parameterization for 2-10 GHz, (iv) parameterization for 100-900MHz, (v) body-area networks, (vi) model for 1MHz. Andy has overall responsibility, but parts (iv) and (vi) will be written by Kai, part (v) mostly by Andrew. Andy will circulate a first draft as soon as possible to allow input from other participants (marked PDF files). Preliminary version might just glue together different parts in PDF; Latex document should be available for Berlin meeting itself. 

6. Writing of the MATLAB program: Kannan volunteers; we agree that the 3a program can be used as a basis. Andy suggests to stick with a time-continuous model for the moment, and let the system proposers make their own conversion to the sampling frequency that they need. 

7. Agreement that the parameterizations should agree with narrowband measurements when the model is downfiltered to typical narrowband ranges. Critical parameters are pathloss exponent and rms delay spread; those can be checked even without the MATLAB program.

8. Next meeting will take place on the 25th of august. 
Minutes of telemeting August 25th

Chia – Chin  

Andrew 

Kannan  

Jay Bain  

Hans Schantz 
Andy

Uli 

Dani  

Pat Kinney  

1) Minutes have been adopted

2) Structure of final report (a first version, still a mess, with citation problems and some formatting issues in Latex, is attached) 

Andrew will send draft for BAN summarizing things

    Appendix: Summary of al contributions

    Appendix: MATLAB

    Appendix: move Section III to appendix, add some commments why model was chosen that way

    eliminate section "general definitions; put everything into "generic channel model

Section: how to generate model, "cooking recipe"

3) The parameterizations as suggested by Kannan for office and outdoor
harmonization (pathloss model, breakpoints): consensus for constant pathloss coefficients

4) Check frequency dependence of the pathloss as soon as we have first results from MATLAB program.

5) Specify validity range for pathloss model. Environment responsibles will find out what are smallest and largest values. 

6) Fading statistics for LOS component should be taken into account. Higher m-factor is required for that component. Request to environment responsibles. Kannan, Uli, Andy will send out PDPs that show weak first component.

7) Body-area networks (content, as well as how to bind it into final report)

8) Increasing frequency of conference call to one per week (until Berlin)

9) status of MATLAB program: Kannan will start after model structure has been finalized, will need one day after that.

10) Items for next week’s agenda: low-frequency model
models for industrial, farms, disaster area
discussion of Uli's measurement contribution
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Sept. 1st, 2004

Participants

Andy

Johan

Chia-Chin

Hans Schantz

Jay Bain

Uli

Kannan

Norbert LETI

1) adoption of minutes of the last meeting

2)   Hans gives a brief update on the models, says delay spreads agree with UWB spreads. Will provide updated version of document by Friday, hopefully consensus by next week. Antenna figures should be included

3) Uli makes presentation about his measurements in lobby environment. Only sampled model is considered. Other assumptions of the SV model do not seem to be fulfilled that well. Discussion of Cluster m-factors. Difficult to say whether there is dependence on delay. Suggestion to have it constant for all clusters. Exponential law for the power delay profile in each cluster is taken, even though some measurements (in industrial environments) indicate that first path in each cluster might be stronger. However, due to lack of measurements, the simple approach is taken. For NLOS, first path in first cluster has “normal” statistics.

4) Shape of first cluster: first to peak is somewhere between 10 and 20 dB. Andy suggests to have it fixed at 10 for one environment, and 20 for another. This is accepted. Uli suggests to take Kunisch equation. 


(1 - c*exp(-t / gamma0)) * exp(-t / gamma),   0 <= c < 1


gives 1-c > 0 for t = 0.

Discussion on where to take the effect into account. Andy suggests that we treat “residential” as “soft” NLOS, and “hard” as NLOS. Alternatively, there can be a separate “hard NLOS” office environment (same parameters as “normal” office, but with the Kunisch model for the shape); this will be voted on in Berlin. 

AP:  Kannan and Johan will do extraction of parameters.

5) no update on the frequency dependence of the model

6) Norbert mentions that measurement results in snow are not typical for avalanches, only above-surface results are valid. Andy suggests to possibly merge the results with the “farm environment” into an “open environment”, where the two-path model would be valid. For the moment, kept as “disaster area”, but stated that it is only the above-ground communications. Norbert will extract parameters.
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Sept 8th, 2004

Andy

Chia-Chin  

Uli

Norbert

Andrew

1) interarrival times (Chia-Chin). Double-Poisson process seems to be better; parameters have been extracted. Kannan had same for outdoor. There is consensus to accept that change; only should be checked whether Chia-chin  and Kannan extracted parameters the same way.

2) Rice factors, powers of first components. For LOS case, have strong Rice factor only in first component for industrial environment; for office, first component in ALL clusters is strong.  Model for industrial environments: question whether to just distinguish between LOS and hard NLOS, or to include a “soft NLOS” as well? Consensus for only 2 cases. Industrial environment measurements have smaller delay spread values than e.g. measured by Rappaport and Pietsch (narrowband)

3) Body Area Networks (Andrew) question on how deterministic the model should be. Andrew will specify reasonable distances, and distinguish the cases front, side, and back of the body. Floor parameters are chosen at random. Choose distances at random, from that get shape of impulse response, then use that in conjunction with pathloss model. Consensus is achieved. Problem of interarrival times. Measurements exist only for 2GHz bandwidth – how do we extrapolate? We don’t – model exists only for smaller bandwidth.

4) random phases and polarities: model uses uniformly distributed random phases.

5) frequency dependence of pathloss: use a wideband (wider than frontend filter, etc.) f^kappa applied. Implementation can be chosen by user (time domain or frequency domain). Antennas are to be calibrated out. Chia-chin, Kannan, and Andy will modify their kappa values

6) farm areas and snow-covered areas (Norbert, Shariar) 

7) next meeting on Friday, 10h30. 

Minutes Sept. 10

Chia-Chin

Uli

Andy

Kannan

Andrew

Dani

Double-Poisson process for ray arrival is adopted. Chia-Chin will provide mathematical formulation and parameter values for residential, office, and outdoor

Pathloss exponent: discussion about whether the pathloss exponent for indoor residential is too large. Chia-chin says that it stems mainly from the UTRAN report, which showed exponential decay. Discussion about whether a “typical” case or a “worst case” coefficient should be used. Dani refers to document Doc. 462. posted on the server; however, that compares only single-breakpoint and double-breakpoint model. A decision is delayed until the Monday meeting.

Body-area network: Andrew reports about his summary, and the MATLAB program.

11h30 am: at meeting registration desk on Monday

Body area network

Phone meeting 802.15.4a channel modeling group

09/29/04

Vern 


Time Domain

Jay Bain

Fearn Consulting


Kannan

I2R

Andrew

IMAC

Marylin

Nokia

John Lampe

Nanotron

Patrick Houghton
Aetherwire

1. minutes from last meeting adopted

2. delay spread and leading edge attenuation as criteria for Tier A simulation environments

3. reduction of environment number. Criteria are rms delay spread and leading edge attenuation. 

4. verification procedure: environment responsibles will test Kannan’s program and the first 100 realizations against their raw data: rms delay spread, number of multipath components above threshold, and leading-edge attenuation

5. 100-900 MHz model: Patrick reports that model will be sent out soon. Andy asks whether it uses same generic structure or requires modifications; Patrick not sure about that.

6. Kannan asks how a 2-10 proposal and a 100-900 proposal will be compared, especially if not all environments are covered for all frequency ranges. Andy suggests that this valuation is up to each separate voter.

Minutes of the phone meeting 802.15.4a channel model group

October 13th, 2004

Attendants:

Chia-Chin

Uli

John Lampe

Jay Baine

Andy 

1) discussion of outstanding issues. Andy lists farm environment, check of MATLAB program (and realization of impulse responses), and model for frequency dependence of pathloss as central

2) for farm environment, Shahriar’s input is urgently required

3) for frequency dependence of pathloss, again discussion of whether to include average measurement results from Chia-Chin, Kannan, and Andy, or whether to drop the issue and just use the 1/f law. It was decided to stick with the measurement results.

4) Andy also  brings up the question on how to correctly make the transition to power densities and exclude the antennas from BOTH link ends (would be simple to have omni TX antenna, and then power density only at the receiver). No solution is obtained; it is requested that everybody (especially also people not attending today’s meeting) think about the issue.

5) it is discussed whether the channel group should prescribe a “default” antenna. Uli argues strongly against this, stating that this goes beyond the expertise of the group.

6) discussion of Kai’s document for channels below 1 GHz. The group expresses some reservations, especially the facts that the model is very complicated, that it is not based on measurements, that only a single environment is available, and that it has a structure that is completely different from the generic model previously agreed on. It is decided to let everybody read the model in more detail, and discuss the model with Kai in next week’s conference call before deciding on one of the following 3 options: (i) accept the model, (ii) replace it with a model from the literature, (iii) not include any model for that frequency range.

7) Andy suggests to switch back to weekly conference calls until San Antonio. The group agrees.
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Andy

Patrick Houghton

Pat Kinney

Shariah

Jay Baine

Uli 

Chia-Chin

Marc Jeffguard

Kai

Hans

Tino Corral  
Freescale

Kannan

Andrew Fort

Agenda:


1. minutes have been adopted

2. agenda

1) Kai's document 100-900 MHz
2) Farm environment 

3) The 1MHz model 

4) MATLAB code 
5) Redefinition of the receive power as a function of frequency

3. Discussion of Kai’s document. Andy repeats the concerns that have been raised in the previous week’s telemeeting. Foremost is the fact that the model is based on an extremely simplified geometry, and shows at most 9 rays of significant amplitude. There is a discussion whether the model would be needed at all, or whether the proposers in that frequency range should just show measurement results to back up their claims. Ultimately, it is suggested that the model is modified according to the following issues: (i) for the LOS case, each of the deterministic rays is seen as the center of a cluster; each cluster having several components (ii) the amplitude distribution of the fading of the clusters has to be specified (iii) measurement results, especially the model of Cassioli et al., should be used as much as possible to parameterize the model. Room dimensions should be chosen such that the resulting impulse responses agree reasonably well with those measurement results (iv) pathloss exponent and attenuation at 1m distance needs to be included (v) the delay spread should be independent of the distance. Kai confirmed that he will modify and resubmit the model until the next telemeeting.

4.  Shahria gives an update of the farm environments. He hopes to have the extracted parameters ready by the next telemeeting, or a few days after.

5. Pat stresses that all results HAVE to be finished by the San Antonio meeting, and that no modifications can be done afterwards.

6. For the 1 MHz model, Hans states that he will have a revised write-up (following a request from Andy, who suggests a more detailed mathematical formulation), as well as MATLAB code, ready for the next telemeeting.

7. For the MATLAB code, it is agreed that all channel impulse responses are normalized to unit energy. Also, the current version of the frequency selectivity will be implemented in the model, though some modifications might be done.

8. Redefinition of the transfer function. The problem lies in how to define the transmit power for the different antennas. Andy consulted with some EM professors, and came up with the following statements: the question of whether the attenuation increases or decreases with frequency is only a question of whether the used antennas are constant gain, or constant frequency. A really exact description would require a double-directional channel model, which we do not have at our disposal. Rather, all computations are made based on averaging over all emission angles. Therefore, the following statements hold:

1. the gain of the transmit antenna cannot be taken into account. While it is well possible that it is a function of the frequency, the TOTAL emitted energy (integrated over all angles) is independent of the gain. In other words: for want of a better model, we have to act as if the transmit antenna is a point source. 

2. there can be a frequency dependence of the transmit antenna EFFICIENCY. This is something that the proposer has to specify in his proposal.

3. since we have modeled the transmit antenna as point source, the received energy DENSITY can be modeled as P_emitted/(4 \pi d^2), according to the principle of energy conservation. Note again that there is no frequency dependence involved in this equation.

4. the total received energy can be modeled as the product of the energy density with the antenna area. Note that the antenna area is related to the gain as G_{RX}=((4π)/(λ²))A_{RX}. Of course, the gain can be frequency dependent. 

5. The above description gives us the familiar Friis law, P_received= P_emitted/(4 \pi d\ λ) ² G_RX(f).

6. The received power has then to be multiplied by \eta_TX (f), \eta_RX (f), and eta_channel (f). For the latter quantity, we have eta_channel=(f/f_ref)^-kappa. 
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Patrick Houghton

Marilyn Green

Pat Kinney

Uli Schuster

Hans Schantz

Andy Molisch
Kai Siwiak

Jay Baine

1. Roll Call

2. Minutes of last meeting have been adopted

3. discussion of the frequency dependence 


Andy asks about opinions on his suggestions to model the frequency dependence. Kai says that this is the same thing that he did in his 100-900 model; however, Uli points out an error in Eq. (25) of Kai’s most recent document. Kai will modify. Pat asks about the motivation of using power density instead of power; Andy briefly recounts the arguments from Berlin (let each proposer choose his own antenna). 


Uli asks some more details about the averaging over space, and the difference between antenna efficiency and gain. Finally, Andy suggests to present a mathematical formulation in the final report, and requests comments for that. THE FORMULATION IS GIVEN IN THE ATTACHED VERSION OF THE FINAL REPORT.


AP: email to Kannan, Chia-Chin: did they do reference measurements with one or 

two antennas?

4. Discussion about the MATLAB program: no update. The new program is urgently required. Therefore, 


AP: ping Kannan about MATLAB program: 

5. Discussion about the 1MHz model: Andy asks Hans to clarify the simulation procedure. Andy will include that, as well as all the details in Hans’s document, in the final report. It is established that spatial correlation is not taken into account in the model.


AP: Hans, send source code of document to Andy

6. Discussion about the 100-900 MHz model. Long discussion about how many rays have to be taken into account, and whether small-scale fading exists for impulse radio or not. It is finally agree that each ray is the center of a stochastically fading cluster, Kai promises to modify the model until the next meeting; Uli will place a document with a mathematical formulation on the server as basis for Kai’s modifications.

At the point, the phone conference was terminated (1 hour was up). 

AP: Kai needs to call andy, to clarify further aspects of the NLOs channel model.
Minutes of Telemeeting IEEE 802.15.4a, channel modeling subgroup

November 3rd, 2004
Attendants:
Chia-Chin 
Jay Baine

Kannan

Pat Kinney

Uli

Marilyn Greene

Andy

Patrick Houghton

1. Agenda adopted

2. Roll call

3. Minutes last meeting are adopted

4. discussion of the final report: 

a. discussion about whether parameters in the MATLAB program are the most recent one. Kannan says that the values have to be updated. Also, it is noted that the current program computes the PDP only from the SV model, and does not distinguish the cases (industrial and office NLOS) where we have a single continuous PDP. This will be modified.

b. Chia-Chin asks whether values of rms delay spread will be included in the final report. Andy says that values from measurements will be compared to those from 100 impulse responses, and put into the appendix of the final report. 

c. 3 lines below abstract have to be eliminated.

d. Discussion about how to extract antenna efficiency. For eliminating this effect from measurements, just divide measurement results by results from anechoic chamber. 

e. Uli raises the question where the lambda in Eq. (17, E.q 20): is coming from.? Andy promises to check derivation. The answer (given only in the minutes, not in the discussion) is the following: the relationship between the cluster power and the power in a component depends on the arrival rate. If lambda is large, and thus the components quickly follow each other, the power contained in the cluster is larger (for equal average power per component). Uli was right that both lambda_1 and lambda_2 have to enter the equation. An updated equation (17) has been inserted in the final report. Furthermore, Eq. (20) has been updated.

5. MATLAB program. 

a. Uli says that he does not get the results he would expect. Especially the sidelobes when doing the resampling in CM1 could be a problem.

b. AP: contact Andrew for his 100 impulse responses

c. create Excel file. AP: ask Hans to generate 100 values of “impulse response”

6. Discussion about 100-1000 MHz model. Kai had not modified his program, and said that he cannot contribute any more time for the channel model. Uli and Andy state again that they think that the current model has serious flaws (no small-scale fading, too few multipath components) that would make any comparisons with the 2-10 GHz model unfair. After long discussions, the following procedure is agreed on: For the LOS case, Kai’s model will be used as a “best case” situation. For the NLOS case, both Kai’s model and an alternative model (Cassioli et al. 2002) will be presented to the full 15.4a group in San Antonio. If this group selects a model that finds the agreement of everybody, then it will be included without comment. If members of the group feel that they disagree with the solution, it will be noted in the final report that no consensus could be reached, but that the majority of the full group advocates the following model. For any of those models, 100 impulse responses have to be provided so that it can be considered in San Antonio.

7.  Meeting adjourns until next Wednesday
Minutes of telemeeting

Channel modeling group, 802.15.4a

Monday, November 08, 2004

Attendants:

Kannan

Chia-Chin,

Andrew

Uli

Johan

Andy

Jay

Note: this was a special meeting to discuss the MATLAB program and the 100 impulse responses

Uli: problem with filtering in the frequency domain. Issues of filtering in the passband. Suggestion of doing it all in the baseband. There are also some issues with the resampling, but it seems that cannot be avoided

Chia-Chin: problems with the open-farm environments, because they are so long

AP: Andy  will contact Shariar to see whether a cutoff can be defined

Uli: start time of the impulse response is sometimes 0 and sometimes not. 

AP: Andy will suggest to Philippe that the proposers have to put in random variables

Uli: parameterization of the gamma function seems to be wrong

Chia-Chin: what is the stopping time for the loop, by defining when we stop, as a function of Gamma

Andrew: it is difficult to separate antenna effects from impact of body. It is agreed by everybody that BAN should be treated differently from all other models.

Minutes of telemeeting 802.15.4a channel group

Nov. 10th, 2004

Andy

Jay

Uli

Kannan

Chia-Chin

1. meeting starts late, because of problems with the reminder notice

2. discussion of the filtering with the f^-kappa function. Problems with an analytical implementation; it is decided in the end to just make numerical computations.

3. discussions about the “top priority environments” . Jay suggests to send a provisional list to Philippe. Andy agrees to do so

4. update on the 1GHz model: both Kai and D. Cassioli have provided suggestions for the 100 impulse responses. Vote will be in San Antonio



















Submission
Page 

D. Kawaguchi, Symbol Technologies
Submission
Page 

Andreas F. Molisch, MERL

