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Cumulative Minutes of the TG4 Range-Issue Subcommittee 
1.0 Teleconference on 19 August 2004

Chair: Fred Martin

Recording Secretary: Colin Lanzl

1.1 Meeting Opens

Chair opens the meeting at 11:18AM EDT.  
1.2 Participants:

Rick Roberts

Erwin Noble

Marilynn Green

John Lampe

1.3 Summary of Action Items:

1.3.1 Rick will provide the agreed text for the goals of this subcommittee to Colin for inclusion in the minutes.  Done: the statement is: 

“In response to the 802.15.4a PAR, clause 12, Scope of Proposed Project (document 15-04-0048-01-004a), this subcommittee's scope is to study the range implications of 802.15.4 devices and how we might ask the 802.15.4a proposers to show at least an enhanced range mode.”

1.3.2 Colin will provide a set of slides based on models from Kai and from Paul Gorday with suggested parameters for consideration in this committee;

1.3.3 Rick will provide a set of slides suggesting baseline TG4 parameters (such as Tx output power, frequency bands, antenna gains, evaluation bit rate) for consideration in this committee.

1.4 Agenda 
1. Roll Call 
2. Agenda Approval 
3. Discussion on the goals of the sub-committee 
4. Develop a work outline

5. Discuss times/dates for future meetings

Agenda approved by unanimous consent.  

1.5 Discussion

1.5.1 Goals of TG4 range issue sub-committee

Chair: from Pat – “to study the range implications of 802.15.4 devices and how we might ask the proposers to show at least an enhanced range mode.”

Comment: reference that this is being driven by PAR;

Rick volunteers to put together the statement and send to Colin for inclusion in minutes.

Chair asks if everyone agrees that PAR changes are out-of-scope for this committee: 

agreed by unanimous consent.

1.5.2 Work outline

Colin: need propagation model, volunteer to work with Kai to provide a few slides for the next meeting based on work already presented on the 802.15.4a reflector.

Chair will send Paul Gordy’s models to Colin for inclusion in that presentation at the  next teleconference.

Rick: need some criteria to be used for TG4a proposers to undergo technical vote for letter ballot comments; concerned about nebulous requirement for range: need document for comment resolution. 

Chair: stand-alone document, or part of selection criteria?

Comment: TG4 chair ruled selection critieria procedural, so stand-alone document is only option. 

Comment: could simply have technical vote on selection criteria, then add in propagation model with another technical vote; solves problem in the right way.

Comment: good idea, but don’t want to over-rule the chair.

Comment: could phrase it something like “based on the recommendation of the TG4 range-issue subcommittee, TG4a recognizes the need for technical selection criteria requirements to avoid no votes based on PAR violation at letter ballots”

Comment: TG4a chair felt that we don’t need a technical document for the selection criteria based upon the TG3a experience.

Comment: 802.11 selection criteria are normally technical.

Comment: need the selection criteria to be technical to get consensus; if so diverse that cannot get consensus at that point, unlikely to gain consensus at the draft; need to work this problem out earlier rather than later.

Comment: can use either stand-alone document or put propagation model into selection criteria as a technical statement in a technical document, doesn’t matter which path TG4a chooses.  Most important is to socialize the idea to gauge support.

Comment:


Referenced to TG4 PHY, need to agree on: 

output power;


Operating frequency band;


Evaluation bit rate;


Antenna (could be part of channel model);


Channel (AWGN or multipath?)

Comment: if we have a reference TG4 PHY, are there implications on Rx?


Bare-bones, cheapest?


More sophisticated: equalizers, matched filters?

Comment: Rx not specified in standard;

Comment: but plays into range.

Comment: what have other groups done in this circumstance?

Comment: generally based on what is available in the market.

Comment: possibility that there are multiple classes with different characteristics:


Zigbee devices; more robust, longer range solution;


Ranging devices: need ranging function, don’t care about robustness and increased range;


Want resolution earlier to this issue rather than using PAR violation in later letter ballots.

Comment: would optional part of standard suffice?

Response: Sure.

Comment: How about a family of devices? 

Chair: this is probably beyond the narrow question that this committee can address; let’s take this offline.  

Rick volunteers to provide a presentation on TG4 baseline parameters other than propagation model (as noted above) for next teleconference.

Chair summarizes: 

Two presentations next teleconference: 

one on propagation models;

one on TG4 baseline parameters. 

Participants in this meeting will socialize the idea that we need some technical document on baseline TG4 range performance to avoid later letter ballot no votes based on PAR violation.

1.5.3 Discussion of next meeting

Chair proposes next teleconference at 10AM next Thursday (26 August) so we can bring a recommendation to the Berlin session.

Agreed by unanimous consent. 

1.6 Next Teleconference

Next telecon: 26th August 2004 at 10 EDT.

1.7 Adjourn

Meeting adjourned at 11:49 EDT.

2.0 Teleconference on 26 August 2004

Chair: Fred Martin

Recording Secretary: Colin Lanzl

2.1 Meeting Opens

Chair opens the meeting at 10:02AM EDT.  
2.2 Participants:

Jay Bain

Erwin Noble

Rick Roberts

Marilynn Green

John Lampe

Patrick Houghton

2.3 Summary of Action Items:

2.3.1 Colin will pursue two-breakpoint model and bring to the next teleconference.

2.3.2 Rick will revise his recommendations on TG4 device parameters to include the 868/915MHz band.

2.3.3 Participants will socialize these recommendations with others to gauge the level of support.

2.4 Agenda

1.  Roll Call 
2.  Approve Agenda
3.  Approve minutes -- 15-04-0442-00-004a 
4.  Colin Lanzl -- Propagation Path Loss for TG Range Issue -- 15-04-0444-01-004a
5.  Rick Roberts -- Comments on Extended Range -- 15-04-0443-00-004a
6.  Preliminary Discussion -- subcommittee recommendation to the task group
7.  Discuss times/dates for future meetings 
 

Agenda approved by unanimous consent.  

2.5 Minutes

Minutes approved by unanimous consent.

2.5 Discussion

2.5.1 Presentation of 15-04/444r1, Colin Lanzl et. al.

Work provided by Kai Siwiak and Paul Gorday;

Pathloss model is provides free-space attenuation to a breakpoint, followed by a higher pathloss exponent beyond the breakpoint;

Breakpoint suggested at 3m (generally about the distance to first wall scattering centers);

Exponent beyond breakpoint suggested at 3.3, compromise between experiences of authors;

Can use the same model outdoors in line-of-sight conditions if the breakpoint is modified to incorporate the Tx and Rx antenna heights off an assumed ground plane (two-ray model);

Can use the same model outdoors in non-line-of-sight conditions with breakpoint recommended at 10m and exponent beyond breakpoint suggested at 3.3.;

Final plot shows data from multiple sources, primarily to illustrate the great variability due to environment: some wideband data even shows considerably higher pathloss exponent at very short ranges.

Comment: reasonable to go with the suggested single-breakpoint

Comment: fading margin may be different for different bandwidths (wider less impact)

Comment: fading margin can be the outcome of this analysis, rather than an input, that’s how TG3a did it in their link budget;

Comment: but there was a fading line item even there;

Comment: narrowband more susceptible to deep fades due to multipath, models on slide 8 are averaged over all conditions;

Comment: leads into next presentation…

2.5.2 Presentation of 15-04/443r0, Rick Roberts

Several issues for TG4a extended range requirement

What is TX power of TG4 reference device?

What operating band?

What is operating bit rate?

What is antenna assumption?

What is the channel model?

Does receiver use equalization or channel-matching adaptive filtering?

What is the noise figure and implementation loss?

More Tx power gives more range;

Consider Chipcon device CC2420:


Typical 0dBm, minimum –3dBm;

TG4 spec:


Max. spec. by local regulations: in the US, FCC allows 1 watt;


Must be capable of at least –3dBm; 

Comment: generally speaking, TG4 devices will be for sensor networks, low power;

Response: agreed;

So, could have 33dB difference in Tx power (~47x range variation);

Frequency bands: 2.45GHz, 915MHz, 868 MHz

Aperture loss: ~9dB (~3x range variation)

Bitrate: 

250Kbps @ 2.45GHz, 

20Kbps @ 868 / 915MHz,

~11dB difference (~3.5x range variation)

Channel model and adaptive filtering considered together:

Antennas 0dBi are generally assumed;

Channel models for TG4 undefined, we’re currently working on pathloss,

If don’t use AWGN, get involved in receiver decisions, with AWGN, can use single-tap receiver, no ISI, no equalizer;

If multipath is considered in TG4, must consider equalizers or channel-matched filtering;

Difference could be up to 10dB (~3x range variation)

Noise figure and implemenation loss considered together:

Back-derived value: 20dB 

Kind of high, indicative of simplistic model / solution

NF + implementation loss typical in WLAN / WPAN about 10dB

Difference of 10dB (~3x range variation)

Possible variation of 73dB due to all uncertainties, range difference of over 4000;

Typical implementation could be as much as 30-40dB.

Recommendation: set the bar low, to allow disqualification TG4a proposals that are truly not useful - 

Tx power: 

-3dBm

Operating band: 
2.4GHhz

Operating bit-rate: 
250Kbps

Antenna gain: 
0dbi

Channel: 

AWGN, pathloss model with breakpoints

NF+IL: 

20dB

Comment: NF of Chipcon part is actually about that bad;

Comment: that is probably a result of making it cheap

Comment: fading in 802.11 is frequency-selective, 802.15.4 fading will be flat-fading, wider-band signals will be better; narrowband signals will be more affected;

Comment: to get extended range, can drop bit-rate either by coding or some other means, comparing to 250kbps is unrealistic;

Comment: picking low bar is sensible;

Response: can get arbitrarily large Eb/N0 by dropping bit rate, arbitrarily long range

Comment; is there a 868/915MHz device on the market?

Comment: AMI, ZMD and Atmel have parts in these bands; industrial customers love these parts;

Comment: go with lower bit rates and lower bands

Response: worried about it, want to consider it some more, additional Eb/N0 increases quite a bit as well as aperture;

Comment: comparing to Zigbee radios, they are intermittent on 1% duty cycle: 

Response: so, there is a difference between burst rate and throughput;

Comment: certainly a consideration, proposal might not burst;

Comment: might not matter, just consider what radio is doing when it is on;

Comment: can have more than one TG4 reference model, just show extended range against one: that way, we’ll see how proposals compare against 2.4GHz or 868/915MHz;

Comment: but setting the bar low would imply using just the 2.4GHz band;

Chair: concern is that small but vocal group for 868/900 band will object;

Comment: what do they want?

Response: longer range, higher bit rate at same frequency, no cost impact;

Comment: still see a problem with bit rate and throughput;

Comment: range is tied to bit-rate, not throughput;

Comment: on the 20dB NF+IL, with a little bit of care can get 15dB with not much effort - build a better receiver and you’ll get more range;

Comment: how can we prevent 868/915 folks from going down the PAR violation path?

Chair: 0dbi antenna reasonable (cost), 0dBm/-3dBm Tx reasonable (cost/power), NF+IL reasonable (cost), only one tough to support is choice of 2.4GHz over 868/915: they will want the lower band;

Comment: good summary: operating band is the only concern

Comment: can we socialize this idea - who would we contact?

Chair: UWB proposers (Jason / Patrick), Bernt Grohman, Hans VanLeuven?

Patrick: Low frequency gives better propagation;

Chair: Europeans find 868MHz band is unusable: slow bitrate, 1% duty cycle max, 200BPs throughput, tough adjacent channel Rx/Tx requirements; recommends going to 915MHz US folks, 40kbps much better and RF issues much more tractable;

Comment: might want to recommend both bands, solves problem;

Comment: with a pathloss model that includes both bands, we could be done;

Comment: will serve the purpose to generate the discussion: leadership has questioned whether this is an issue: this recommendation could drive that to conclusion.

Chair: thinking particularly about low power aspect: if someone comes in with increased range by increasing Tx power…

Comment: will not win enough votes as it is not low power;

Chair; good solution to the problem;

Comment: agree;

Comment: we’re just trying to weed out the very defective proposals and only keep those that really merit the time and attention of the committee;

Comment: should we go with a 2-breakpoint model or just cut and run with what we’ve got?

Comment: don’t put too much work into it, may get changed in full TG4a discussions;

Comment: all the model is doing is giving a real-world feel to link-budget comparison;

Comment: channel data is highly variable;

Comment: customers want to see more accuracy;

Comment: channel model is nebulous anyway, academic;

Chair: to summarize, there are three action items - 

1. Two-breakpoint pathloss model;

2. Rick will revise his recommendations to include the lower band.

3. Socialize the recommendations for TG4 parameters, including 868/915 bands.

Chair: Next teleconference, Wed at 11 EDT, 1 September 2004?

Agreed by unanimous consent

2.6 Next Teleconference

Next telecon: 1 September 2004 at 11:00 EDT.

2.7 Adjourn

Meeting adjourned at 10:56 EDT.

3.0 Teleconference on 1 September 2004

Chair: Fred Martin

Recording Secretary: Colin Lanzl

3.1 Meeting Opens

Chair opens the meeting at 11:06AM EDT.  
3.2 Participants:

John Lampe

Paul Gorday

3.3 Summary of Action Items:

3.3.1
Paul will send Devasirvatham’s paper to Colin.

3.3.2
Colin will complete the pathloss recommendation and circulate to Kai and Paul and provide the final results to Fred before next week’s call.

3.3.3 Paul will put together a slide on fading margin and send to Fred.

3.4 Agenda

1.  Roll Call 
2   Approve Agenda
3.  Approve minutes -- 15-04-0442-01-004a 
4   Discuss recommendation to task group based on 15-04-0443-01-004a and 15-04-0444-01-004a. 

5.  Discuss times/dates for future meetings 
 

Agenda approved by unanimous consent.  

3.5 Minutes

Minutes approved by unanimous consent.

3.5 Discussion

Rick is unavailable due to the impending hurricane.

Colin did not have enough time to finish the pathloss suggested model; he will do that this week and circulate to Paul and Kai and pass the results to Fred.  Paul agreed to send Devasirvatham’s paper to Colin.

Discussion on fading margin for 802.15.4 devices:

Comment: Paul Gorday has suggested 16dB for 802.15.4

Comment: won’t we want different numbers for 868 / 915 / 2400MHz?

Comment: Bandwidth difference between 915 / 2400 is only 2:1, so probably only   a few dB difference; 868 is a different story; maybe a different value.

Paul: has been treating them all as simple narrowband fading and using frequency-dependent term in the pathloss model;

Paul volunteered to put together a slide on fading margin. 

Discussion on recommendations to the task group:

Chair: we should finalize our recommendations next week in preparation for the Berlin meeting;

Comment: agreed, we cannot really decide anything in these calls anyway as we’re too small a group, all we should do is bring what we think to TG4a for discussion.

Chair: Next teleconference, Tue at 11 EDT, 7 September 2004?

Agreed by unanimous consent

3.6 Next Teleconference

Next telecon: 7 September 2004 at 11:00 EDT.

3.7 Adjourn

Meeting adjourned at 11:18 EDT.

Submission
Page 

D. Kawaguchi, Symbol Technologies
Submission
Page 

Colin Lanzl


