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TUESDAY, 11 NOVEMBER 2003
Session 1  

1:30pm to 3:30pm

1.1  MEETING CALLED TO ORDER by Larry Taylor at 1:30pm MST.  Larry called a 30 minute recess for participants to attend the 802.15 SG3a review.

Meeting reopened by Larry Taylor at 2:00pm MST.

Attendance and review of agenda:  Larry Taylor

A. Attendance List:

Larry Taylor:  As an IEEE Study Group we need to keep a separate attendance, generate a list of attendees and put in minutes.

Attendees who signed the attendance list at the meeting:

*
Larry Arnet

larry.arnett@renasas.com

*
Jason Ellis

jason.ellis@staccatocommunications.com

*
Walter Hirt

hir@zurich.ibm.com

*
Patrick Houghton
patrick@aetherwire.com

*
Ted Kwon

tedkwon@ees1s0.engr.ccny.cuny.edu 

*
Colin Lanzl

clanzl@aware.com

*
Fred Martin 

f.martin@motorola.com

*
Andy Molisch

andreas.molisch@ieee.org

*
Philippe Rouzet
philippe.rouzet@st.com

*
Vanni Saviotti

vanni.saviotti@st.com

*
Larry Taylor

larry.taylor@staccatocommunications.com

*
Amos Young

amos_young@amis.com

*
Jay Bain

Fearn Consulting

*
Rick Roberts

Harris

*
Ole Ploug

Danfoss

*
Bernd Grohmann
Danfoss

*
Robert Poor

Ember

*
Marco Naeve

Eaton Corporation

*
Liang Li

liang.li@helicomm.com

*
B. Kannan

I2R, Singapore

*
C.L. Law

ecllaw@ntu.edu.sg; ntu, Singapore

*
Shusaku Shimada
shusaku@ieee.org

*
Brian Gaucher

IBM Research
bgaucher@us.ibm.com

*
Tetsushi Ikegami
CRL/Meiji University
ikegami@isc.meiji.ac.jp

*
Stafan Drude

Philips

*
John Lampe

Nanotron

*
Hans v. leeuiwen
STS
HVL@sts.nl

*
Noriaki Matsuno
NEC
matsuno@pwd.cl.nec.co.jp

*
Mark Rich

Commstock
markr@commstock.com

*
Praveen Kumar
Invenova
praveen@invenova.com

*
Bart van Poucke
IMEC
vanpouck@imec.be

*
Peng Xiaoming
I2R Singapore
pengxm@i2r.a-star.edu.sg

*
Bhupender Virk
Compxs Inc.

*
Naiel Askar

General Atomics

*
Scott Davis

TRDA

*
Yasaman Bahreini
NONE

*
Elic Ann

Samsung Electronics

*
Yun Hwa Choi
Samsung Electronics

*
Soo-Young Chang
UC Davis

*
Jonathan Cheah
Femto Designs

*
Ryuji Kohno

CRL

*
Do-Hoon Kwon
Samsung

*
Kisoo Chang

Samsung

*
Akira Maeki

Hitachi

*
Yoshihito Shimazaki
Oki

*
Patrick Yu

Ali
patrick_yu@ieee.org

*
Nag Lee

Wisme

*
Jose Gutierrez

Eaton

*
Chris O'Connor
Maxim

Colin Lanzl - will review CFA later today (11/11/03)

Andy Molisch - too few participants from the Channel Model subgroup to have a meeting on Wednesday, so will have more discussion on PAR and 5C.

Philippe Rouzet - suggested having other respondents give the technical requirements for the various applications

Colin Lanzl - Categories for CFA SG4a Responses is on the website

IEEE P802.15-03-0442-00-004a

1.2 DISCUSS STUDY GROUP OBJECTIVES - Larry Taylor

Larry had a discussion with Bob Heile on how to structure a study group for success.  Some of the items:

a) Having a good, solid Requirements and PAR is most important.  Channel modeling is secondary to PAR and 5C.

b) Will ask for a an extension of SG status at the Plenary on Wednesday morning (11/12/03)

c) A SG (Study Group) needs to be technology agnostic.  We all have interests, but we need to be focused on applications and markets with requirements that are different from other standards.

Jason Ellis covered the Objectives for this meeting:

Plan to have a presentation on 802.18 and 802.19 (possibly by Carl Stevenson)

Will cover CFA responses next

Follow with CFA categorization with Colin Lanzl

Tomorrow (11/12/03) Philippe will cover the application requirements

Channel Model will be moved to a conference call next week (11/19/03 at 11am EST)

1.3  APPROVE MINUTES FROM 10/29/03 meeting and APPROVE AGENDA for 11/11/03 meeting

Jason:  Move to approve minutes and agenda - no objections from group

1.4  PRESENTATIONS OF CFA RESPONSES

CFA Response #1

Jason introduced Rick Roberts of Harris

Document 03.430r0  Situational Awareness for Soldiers (Aether Wire) and Personal Security (Ubisense)

These applications require LPD (Low Probability of Detection).  The alternate PHY must have at least one LPD replication mode.

CFA Response #2

Jason gave the presentation in the absence of Vijay Dhingra of Echelon

Application -- Water and gas meter reading.  Customers want to have AMR (Automatic Meter Reading) of water and gas meters with wireless.  Read water and gas meters with wireless devices, communicate the information to a gateway on the electric meter and send the information down the electric line.

Requirements:

Battery life -- 10 to 15 years

Multipath robust

100 kpbs data rate

20 bytes every 8 hours

low overhead network

self-provisioning

location determination needed to reduce installation costs

Location is the key differentiating feature from Zigbee (802.15.4)

Want to have an ID for each apartment or dwelling

When service personnel install meters, they cannot take time to log in location information

Liang Li:  Asked if location is enough of a differentiation from Zigbee to justify a new PHY protocol.

Colin Lanzl:  Asked why they needed 100 kpbs data rate when they only needed to transmit 20 bytes every 8 hours.

Berndt Grollman:  Asked if the gateway has power from the electric line.  He also questioned the need for a new PHY from 802.15.4 Zigbee.

Larry Taylor:  Suggested we put the application into the CFA list and decide later if it fits into the SG4a standard or if it can be satisfied by the existing 802.15.4 Zigbee standard.

Rob Poor:  Noted that batteries do exist that last for 10 years.  They are much more expensive than conventional batteries, but they are justified if they save a truck roll.

CFA Response #3

Jason Introduced Walter Hirt

Document 03.443r0  Complementary WPAN Application - Free Space UWB AWGN Channel

Walter believes the key features are low data rate with location/positioning

- All CMOS radio is here

- Believes there should be two types of radios in the network:  Multi-standard radios and Single Standard Radios (SSRs)

MSRs (Multi-standard Radios such as 802.11 a/b/g/x) are high power, high data rate.  Combining these radios with a suite of low-data rate radios provides a universal access port which can afford to be installed and line-powered.

SSRs (Single Standard Radios) must be very low power, low data rate, location-aware radios.  They must be stripped down radios specifically tailored to their application to conserve power.

SSRs are the radios that will have massive deployment for sensor and actuator networks.  They will co-exist with MSRs, which will act as gateways for the network.

SSRs will have to work in harsh environments for sensor, positioning and identification networks -- smart sensor networks.  Low data rate is sufficient for these SSRs, but long battery life and location information is critical.  The most expensive cost of a sensor installation is the cabling.

-  Smart Sensor or Actuator Unit (S/A-U)

-  Sensor and Actuation Network (SAN)

Requirements:

-  100s to 1,000s of nodes

-  Very low power

-  Location tracking of nodes

-  Self-organized ad-hoc networks

-  Support for actuator control

-  Need Geographic-based routing and geographic-based information filtering (to reduce network traffic)

-  Range 50 to 100 meters node-to-node

-  Date Rate of 10s of Kbits/sec

-  Range accuracy of 0.1m to 1.0m

Applications:

-  Equipment Control

-  HVAC Control

-  Automatic Data Collection

-  Security sensors and Controls

CFA Response #4

Jason Introduced Bart van Poucke presenting for Julien Ryckaert of IMEC in Belgium

Wireless Body Area Network (WBAN)

Application 1:  Wireless EEG for epilepsy and sleep disorders

Sensors are attached to the body and linked to a central device (such as a PDA) which connects to a cellphone gateway.

Requirements:

- Date Rate of 74 Kbits/sec

-  24 channels

-  12 bits per channel

-  256 Hz sampling rate

Application 2:  Wireless Oxi-meter for sports medicine or consumer

Requirements:

-  160 bits/sec

-  Scalability of rates is important -- may want to scale from 0.1 to 100 kbits/sec

-  Very low power consumption -- 1mWatt active power, 10uWatt average power, 1% duty cycle

-  1 meter node-to-node range

-  SoC for low cost

Rob Poor:  Asked if there are any regulatory issues with on-body wireless?  Any safety regulations?

Berndt Grollmann:  Noted that there is some discussion in Europe on radios for medical applications.

Colin Lanzl:  Noted that this application may require both FCC and FDA approval.

1.5  PRESENTATION OF CFA CATEGORIZATION

Colin Lanzl presented his document on CFA Categorization

Colin categorized the CFA responses in order of importance to human life (timeliness of data)

1.  Safety and Health Monitoring:

-  Location is important

-  Critical to get information out instantly

2.  Personnel Security

-  Location is still important

-  Information is not as time-critical, but it is information-critical (must get through)

3.  Logistics

-  Fewer units than Industrial Inventory Control, but more mission critical assets or personnel

-  Location is important, but information is not as time-critical

4.  Industrial Inventory Control

-  Changes of state are more important

-  More units than logistics (lower value assets)

-  Autonomous manifesting still requires communication of information

5.  Industrial Process Control

-  Location is required

-  Unidirectional comms is required -  Bi-directional comms is optional

6.  Home Sensing/Control

-  Location is required

-  Similar to Industrial Process Control, but consumer oriented, so lower cost

7.  Communications

-  Differentiated from other communications standards by adding location-awareness to the routing

8.  Miscellaneous

-  Other hard to categorize applications

For REV 2, send comments to Colin Lanzl at clanzl@yahoo.com

1.6  DISCUSSION/ DRAFTING OF PAR AND 5C -- Pat Kinney

Jason reviewed the capabilities of interest:

- Precision Location

- Ultra-high density

- unlicensed operations

- ad-hod deployment

- high aggregate throughput

- co-existence with high power ISM band products

- good tolerance to multipath

- high noise immunity

- extended range from Zigbee

- low cost and low power

- automated provisioning

Jason Reviewed Brainstorm of Applications:

- packaging and inventory

- inventory management

- security tags and safety tags

- implanted medical devices

- tracking of parcels and capital equipment

Rob Poor:  Suggested adding joules per transceived bit -- aspiring to low power consumption rather than low data rate.

He Noted that Zigbee 802.15.4 is designed with a coordinator in mind. It is not designed for a pure peer-to-peer network.  This is another good differentiation for SG4a from Zigbee.  He is working on aspects of peer-to-peer vs. base-station and other aspects that differentiate 15.4 from 15.4a

Larry Taylor:  Suggested that we pull out applications that Zigbee does fine.

Pat Kinney:  Seeing 5 to 15mA current drain during Tx and Rx for Zigbee.  He noted that the 15.4 PHY is fixed data rate, while the SG4a PHY is a variable data rate based on duty cycle.

Jason Ellis and Larry Taylor:  Recessed meeting at 3:30pm.  Due to crowded conditions in the meeting room (Fiesta 3), chose to reconvene meeting at 4pm in the SG3a meeting room.  Modified the Agenda to recess the meeting at 5pm rather than 3:30pm.

---------------------------------------------

Larry Taylor:  RECONVENED MEETING AT 4:00pm MST

Tomorrow will continue with PAR and 5C at 1:30pm, Wednesday 11/12/03 in Fiesta 3

Jason Ellis:  He will put up the applications requirements document that Philippe Rouzet compiled which covers the first 18 applications that were posted on the server

Philippe Rouzet:  Indicated that the Applications Requirements Document doesn't exist yet.  It will be 03/437r0.

Pat Kinney:  Asked if topology was relevant for an Alternate PHY discussion.

Jason Ellis:  Suggested that topology is just to provide a frame of reference to design the PHY, not to define the MAC

Philippe Rouzet:  Requested that participants provide specification requirements for the various applications, including throughput and range, definitions of multipath requirements and whether there are any application-specific channel models.

Pat Kinney:  Suggested that coexistence also be included as a requirement.  Also suggested definition of environmental factors and multipath conditions that various applications would require.

Philippe Rouzet:  Suggested that we start with indoor vs. outdoor applications and differentiate by power consumption, form-factor, antenna requirements and cost.  He noted that many applications require small form-factor, which impacts antenna design.

Jason Ellis:  Suggested that we should define cost relative to other items.

Pat Kinney:  Noted that putting a dollar value in a specification is risky.  He suggested using cost relative to current devices.

Larry Taylor:  Also suggested that cost is not a relevant standard for a standards body.

Philippe Rouzet:  Noted that location awareness is an important specification for SG4a.  He would like to see more detail on location including:

1.  Precision required (cm vs m)

2.  Whether 2D or 3D position

3.  Range-based vs. relative position

He requested that the group provide inputs on these by tomorrow afternoon.

Mark Rich:  Noted that mobility is important as well as location.  Other technologies could be used if there is no mobility.

Patrick Houghton:  Noted that update rate can be used as an analog for "mobility" since higher update rate gives more frequent location measurements.

Jason Ellis:  Suggested we compare 802.15.4 with the requirements coming up in SG4a to see what 802.15.4 can do compared to these metrics.

Andy Molisch:  Suggested that we differentiate interference with other devices from interference from other devices.

Philippe Rouzet:  Noted that he tried to align the requirements document with the prior work in SG3a, so many of these items are addressed.

Pat Kinney:  Noted some initial differences with 802.15.4.  Zigbee DID NOT address:

Personnel/ People tracking

Security

Body PAN

However Zigbee DID address:

Sensor nodes

Building automation

Controls

Topologies supported by 802.15.4

Primarily Star topology

does support peer-to-peer

has hooks for mesh networks

They did not test maximum throughput rate with 802.15.4 networks

Jose Gutierrez:  Cautioned that high-data rate is another application that is covered by 802.11 and SG3a

Philippe Rouzet:  Noted that a mesh network could achieve very high aggregate throughput even with relatively low node-to-node data rates.

Jose Gutierrez:  Agreed with Philippe's observation, but suggested that we should be careful to structure the requirements so that they do not obviously overlap with other high-data rate PHYs.

Pat Kinney:  Noted that 802.15.4 has a 64 bit address space, so it can support a very large network.

802.15.4 node-to-node data rates are:

- 20 kbits/sec

- 40 kbits/sec

- 250 kbits/sec

802.15.4 coexistence specification:  Interference rejection

- PHY is DS, QPSK modulation

- 32 chips per bit

- 4 bits per symbol

- PSK modulation for multipath rejection

802.15.4 has two frequencies: 2.4 GHz and 900 MHz which have different channel models.

He noted that Motorola in Australia had some outdoor agricultural sensor applications and noted that Zigbee can work equally well outdoors as well as indoors, however, they didn't look at high multipath/ reflective environments.

802.15.4 was focused on power consumption, which is coming up as a big requirement for SG4a.  Their spec was 6 months to 2 years on a single AA battery.

802.15.4 has GTS to deal with QOS, but was not a big requirement.  This ended up as an optional requirement championed by Philips.

Jose Gutierrez:  Cautioned the group not to have too many options in the specification.  Options make the specification heavy and encumbers other applications that don't need the optional features.

Pat Kinney:  802.15.4 already operates with small SoCs, integrated radios on a single chip.  It enables small form factor since at 2.4GHz and 900MHz, the devices can operate with a 1cm to 2cm antenna.

He noted that 802.15.4 looked at location awareness, but dropped it as a requirement.  802.15.4 can do RSSI and Sectors for crude location awareness.

Mobility was specified in the 802.15.4 specification.  They chose 11 mph -- the OSHA maximum speed for an in-building forklift.  They did not want to encumber the specification with the high cost of higher levels of mobility.

He noted that they DID include a cost benchmark for 802.15.4 -- they bench-marked the target cost to 1/5 the cost of Bluetooth.

Jose Gutierrez:  Suggested that their goal was $1 per chip for Zigbee since it is a much different feature-set than Bluetooth.

Pat Kinney:  Noted that narrowband radio chips can be purchased for $2 per unit in 100k unit quantities.

Jason Ellis:  Suggested that it would be good to get contributions on the state of the market (pricing and quantities) for RFID tags, other existing solutions as well as feature sets for those solutions.

Pat Kinney:  Suggested that "Market Size" would be a good column to add to Philippe's applications requirements document.

Jonathon Cheah:  Noted that RFID tags currently operate at 13 MHz and 124 kHz.

Jose Gutierrez:  Noted that there was an On-World (TM) report on UWB which indicated a potential market of several billion dollars.  Send him an email to get a link to the On World (TM) report.

Jason Ellis:  Location awareness is a key differentiation from 802.15.4.  Philippe will send the requirements document to the reflector.  Please try to get responses for tomorrow.

Chris O'Connor:  Suggested that while high location accuracy is clearly an important feature and differentiation, less energy consumption could be another key differentiation.  Is energy per bit less than 802.15.4?  If so, we could target some benchmark, such as 10x less energy per bit than 802.15.4.

Jonathon Cheah:  Suggested that when we calculate energy per bit, we do it based on transceived bit, not just transmitted bit.

Andy Molisch:  Cautioned that it is sometimes difficult to separate implementation from a standard.

Fred Martin:  Noted that most of power is consumed in standby.  Receive is the second highest consumer of power, while transmit uses the least power.

Walter Hirt:  Cautioned that we could make the specification too complex.  Suggested that bit energy vs. battery consumption could be a better measure.

Jonathon Cheah:  Suggested one way to have lower power is to get the transmitter to wake-up the receiver.

Chris O'Connor:  Noted that transmit used the least amount of power.  Suggested that sleep mode might be better put into the MAC layer and not be part of the PHY specification.

Jason Ellis:  Noted that Pat Kinney is chairing a 802.15.4 meeting tomorrow morning (11/12/03) at 8am in Fiesta 3 for any who are interested in participating.  He also urged participants to get in more applications and requirements.

1.7  RECESS: Larry recessed the meeting at 5pm MST to reconvene at 1:30pm on 11/12/03 in Fiesta 3.

WEDNESDAY, 12 NOVEMBER 2003
Session 2 

1:30pm to 3:30pm

2.1  MEETING CALLED TO ORDER by Larry Taylor at 1:30pm MST.  Larry called a 30 minute recess for participants to attend the 802.15 SG3a roll-call vote.

Meeting reopened by Larry Taylor at 2:00pm MST.

Attendance and review of agenda:  Larry Taylor

A. Attendance List:

Larry Taylor:  As an IEEE Study Group we need to keep a separate attendance, generate a list of attendees and put in minutes.

Attendees who signed the attendance list at the meeting:

*
Larry Arnett

larry.arnett@renasas.com

*
Jason Ellis

jason.ellis@staccatocommunications.com

*
Walter Hirt

hir@zurich.ibm.com

*
Patrick Houghton
patrick@aetherwire.com

*
Colin Lanzl

clanzl@aware.com

*
Fred Martin 

f.martin@motorola.com

*
Andy Molisch

andreas.molisch@ieee.org

*
Philippe Rouzet
philippe.rouzet@st.com

*
Vanni Saviotti

vanni.saviotti@st.com

*
Larry Taylor

larry.taylor@staccatocommunications.com

*
Amos Young

amos_young@amis.com

*
Jay Bain

Fearn Consulting

*
Rick Roberts

Harris

*
Ole Ploug

Danfoss

*
Bernd Grohmann
Danfoss

*
Robert Poor

Ember

*
Marco Naeve

Eaton Corporation

*
B. Kannan

I2R, Singapore

*
Choi L. Law

ecllaw@ntu.edu.sg; ntu, Singapore

*
Shusaku Shimada
Ando Co., Ltd.
shusaku@ieee.org

*
Tetsushi Ikegami
CRL/Meiji University
ikegami@isc.meiji.ac.jp

*
Stafan Drude

Philips

*
John Lampe

Nanotron

*
Noriaki Matsuno
NEC
matsuno@pwd.cl.nec.co.jp

*
Mark Rich

Commstock
markr@commstock.com

*
Praveen Kumar
Invenova
praveen@invenova.com

*
Bart van Poucke
IMEC
vanpouck@imec.be

*
Peng Xiaoming
I2R Singapore
pengxm@i2r.a-star.edu.sg

*
Bhupender Virk
Compxs Inc.

*
Naiel Askar

General Atomics

*
Scott Davis

TRDA

*
Yasaman Bahreini
NONE

*
Soo-Young Chang
UC Davis

*
Jonathan Cheah
Femto Designs

*
Do-Hoon Kwon
Samsung

*
Kisoo Chang

Samsung

*
Yoshihito Shimazaki
Oki

*
Nag Lee

Wisme

*
Jose Gutierrez

Eaton

*
Chris O'Connor
Maxim

*
Shahriar Emami
Motorola

*
Honggong Zhang
CRL

*
Myung Lee

CUNY/Samsung

*
George Burdell
Georgia Tech

*
Rene Struik

Certicom

*
Jin-Meng Ho

TI

*
Jie Liang

TI

*
Kai Siwiak

Time Derivative, Inc.

*
Paul Popescu

France Telecom

*
Piette Gandolfo
ST

*
Tomoki Saito

NEC

*
Yasutumi Sasaki
NEC Electronics

*
John Santhoff

Pulse-Link

*
Hiroyo Ogawa

CRL

*
James R. Baker
Alereon

*
Kursat Kimyacioglu
Kursat.kimyacioglu@philips.com

*
Yukieoshi Sanda
Keio University

*
David Furuno

General Atomics

*
Jeff Harris

General Atomics

*
Hideaki Sate

MMAC

*
Richard Wilson
Consultant

*
Mike McInnis

The Boeing Company

*
Jing Wang

JWA Consulting

*
Michael Dydyk
DWC

*
Torbjorn Larsson
Consultant

*
Erik Schylander
Philips

*
Dagnacheco Birrin
Philips

*
Akira Miura

Independent

*
Yves-Paul Nakache
Mitsubishi Electric Research Laboratory

*
Hyeng Soo Lee
ETRI

*
Heal-ho Shin

ETRI

*
Sangsung Choi
ETRI

*
Jeyhan Karaogur
Broadcom

*
Mark Bowles

Staccato

*
Hugh Cree

Staccato

*
Tom Siep

TMS Consulting

*
Daniel Meacham
Staccato

*
Takehiro Shirai
IT-FARM

*
Der-Zheng Lin

Realtek Semiconductor

*
Tom Schuster

Intermec

*
Mick Aoki

TRDA, Inc.

*
Mike Tanahashi
TRDA, Inc.

*
Kenichi Takizawa
Communications Research Laboratory

*
Yuko Rikuta

Communications Research Laboratory

*
Mike Kelly

Focus Enhancements

*
Nanci Vogtli

Concrete Logic

*
Chan Young Park
Hallym University

*
Myeong Soo Kim
Wisme, Inc.

*
Pat Carson

TDK

*
Robert Sutton

TDK

*
Susan Lin

General Atomics

Larry called on Jason to review 11/11/03 meeting

1.  Had invitations to 802.18 and 802.19

2.  Closed CFAs on 11/7/03.  19 different organizations submitted applications.  These applications can be found on the server and SG4a webpage.

3.  Colin Lanzl categorized the apps into a single document 03/442r0

4.  Philippe Rouzet is working on the Applications Requirement Document.  There is an applications requirement analysis in process to help draft the applications requirements document.

5.  PAR and 5C -- Jason and Pat Kinney are working on it.  Looked at common items from other PAR and 5C, but want to first look at other standards to see how we are unique from them.

6.  Channel Model subcommittee is rescheduling their presentation. A conference call is scheduled for next week.  Asked Andy Molisch to review status of Channel Model Subgroup.

2.2 UWB CHANNEL MODEL SUBCOMMITTEE

Andy Molisch:  Channel Model Subcomittee

1.  Reiterated conference call at 11am EST for an information exchange on Wednesday, 11/19/03.  Send him an email to get on the group list.

2.  There will soon be channel measurements in airports.  We need to think about applications before we set up the tests.

3.  Need to define the channel model for UWB and other physical layers.  We need to focus on UWB because there are few models available in this space, while narroband has well established models.

4.  The group has so far come-up with 6 or 7 different measurements:  Power profile, Angle of Arrival, Multipath elements, etc.

Jason Ellis:  Asked if the measurements are indoors or outdoors.

Andy Molisch:  Indoors is the focus, but outdoor peer-to-peer is allowed.  The FCC has forbidden fixed UWB outdoors, but is OK with peer-to-peer.

Jason Ellis:  Asked if any measurements were taken outdoors.

Andy Molisch:  Currently talking to researchers in Singapore about using their UWB-Experiment Zone.

Jason Ellis:  Asked for comments on Channel Model Subgroup -- There were none.  Moved on to next topics:

7.  Began drafting the technical requirements document

8.  Open to have technical presentations in January in Vancouver.  Encouraged tutorial contributions.

9.  Categorization by Colin -- 03/442r0 is on the site.  Encouraged participants to look at the list.  It is a good overview of applications and categorizations.

Jason Ellis and Pat Kinney:  Reviewed work on PAR and 5C:

Focusing on what is addressed by current specifications -- 802.15.4 Zigbee

1.  Majority of 802.15.4 applications are sensor and control

2.  Low battery drain is a major feature

3.  People tracking and logistics is not addressed in 802.15.4, so it's a major differentiating feature of SG4a.

4.  802.15.4 is primarily a star topology. SG4a supports more of a mesh topology.

5.  Nodes are not limited in 802.15.4

6.  Data rates available are 20 kbps, 40 kbps, and 250 kbps

7.  802.15.4 may not perform well in high multipath environments.

8.  802.15.4 is looking for 0.5 to 2.0 years on a single AA battery for power consumption.

9.  Form factor for 802.15.4 devices is a SoC.

10. Antenna for 802.15.4 should be 1cm to 5cm

11. Cost of about $2 for 802.15.4 -- RFID tags are about $10 and operate on Star topology

12. Location -- 802.15.4 can do location, but not very accurately

13. Mobility -- 802.15.4 can support mobility to 11 mph

Larry Arnett:  Asked why we need to sign in when we electronically log-in to the IEEE 802 website.

Jason Ellis:  We are required as a study group to have a hard copy of an attendance log.  Jason passed the floor to Philippe Rouzet to review the draft applications requirements document.

3.2  OVERVIEW OF APPLICATIONS REQUIREMENTS DOCUMENT (03/489r0)

Philippe Rouzet:  The draft document for applications is on the SG4a website. Walter Hirt has put in his requirements for his application.  Passed the floor to Walter Hirt to review his specifications.

Walter Hirt:  First Draft of mapping his presentation to the applications document:

1.  Low rate Tx/Rx with positioning -- the best solution is to build the range information directly into the Tx/Rx message.

2.  Direct Application -- In sensor and actuator networks, device ID is required.

3.  Geo-Routing/ Geo-Filtering -- routing and filtering algorithms based on geographic location could significantly reduce network messages required.

4.  Topology -- The best solution is to have a multi-tiered system, with nodes at the edge forming peer to peer mesh networks that aggregate into clusters around gateway devices.

5.  Ad-hoc functionality is required for most applications.

6.  Wired as well as wireless links -- Gateways will likely be wired due to power requirements.

7.  Data Throughput -- With 1,000s of nodes, need 10s to 100s of kbps between individual links to get data through the network.

Philippe Rouzet:  Asked if 1,000s of nodes would require some kind of hierarchy.

Walter Hirt:  Suggested clusters of 10s of devices around a head (MSR).  Many of these sub-systems would go into making a network of 1,000s.

8.  Co-existence and multi-path -- 802.15.4 Zigbee should not conflict with SG4a.  Since both specs are for sensors and actuators, there could be a mixed network of SSR devices based on both 802.15.4 and SG4a devices, all communicating to a multi-protocol wireless node (MSR).

9.  Channel Model -- Andy is looking at airports.  Suggested that the channel model subcommittee look at sites with heavy manufacturing to take measurements in high-reflective environments.

10.  Power consumption -- There should be very low power required to operate nodes at the edge of the network.  Batteries should last for several years.  The goal should be to just replace the device, not the battery.  For power consumption, vendors should consider using finite state machines instead of full microcontrollers.

11.  QOS issues -- In the manufacturing environment, maintenance machines need tight link reliability and need real time information.  The application defines the need for QOS levels.

12.  Size -- should only be a few cm3 in size

13.  Antennas should be integrated and be able to support small form factors.

14.  External antennas would be a useful option.

15.  Devices should be MISO enabled (Multiple Inputs, Single Output).  UWB should support this well.  Narrowband solutions are better with MIMO  (multiple Input, Multiple Output)

16.  Cost -- Commercial markets can support a higher price than consumer markets.

17.  Location -- location with low power consumption communication are the key requirements for his application.  1cm to 1m is the range of accuracy required.

18.  Assets -- need to support mobility of a few meters per second.

19.  Add Market Size to the criteria -- 1000s of units would be minimum levels for Walter's application.

Philippe Rouzet:  Suggested that we put bounds on data rate, form-factor, etc.

Patrick Houghton:  Suggested that penetration through materials would be a critical feature for many applications.

Philippe Rouzet:  Penetration studies and definition could be done under the channel model subcommittee.

Bart van Poucke:  The WBAN parameters in the document look fine.

Kai Siwiak:  RTLS Application

1.  40 to 50 kbps as a peak node-to-node rate.  He does not know the aggregate rate -- he has not done that model.

2.  5 meter range is sufficient for many of these applications.

3.  Resistance to multipath and interference is critical

4.  Channel Model for low frequency is needed as opposed to the 3 GHz to 10 GHz band.  100 KHz to 2 MHz or 160 KHz to 1.7 MHz

5.  Need to support a large number of devices clustered in a large area.

Patrick Houghton:  Asked what penetration is required.  Also suggested adding in-band emitters/ jammers to the test criteria.

Naiel Askar:  Pinpoint good in a warehouse.

1.  Need good location awareness

2.  Star or mesh network topology is acceptable

3.  Data through-put is 100 Kbps maximum rate

Philippe:  Noted that sensors only need 10s or 100s of bits, but in some cases where many are operating in the same area without a gateway, a larger through-put could be required.

Naiel Askar:  Suggested that some burst mode might meet both requirements.

4.  Coexistence and Interference:  Need to work with Wireless LAN and Bluetooth

5.  Node to node range of 30 to 100 meters

6.  Channel model needs to support severe multipath environments, including indoor.

7.  Power consumption -- requires months of battery life.

8.  QOS -- saw as medium level of QOS

9.  Antenna -- must be an Omni antenna

10. Mobility -- fixed, no need for mobility

11. Market size -- potentially, millions of units.

Patrick Houghton:  Soldier Location and tracking

1.  10 to 100 kbps node-to-node

2.  Need 2cm range accuracy to get accurate location awareness.

3.  Needs to be a self-forming mesh topology.

4.  Coexistence and interference -- needs to operate with a number of in-band interference devcies.

5.  Node-to-node range of 20 meters to 100 meters

6.  Channel model needs to support severe multipath environments for adequate penetration.

7.  Power consumption -- Weeks to months of battery life for soliders and emergency responders.

8.  QOS has to be very high -- messages MUST get through.  Typically from overprovisioning the netwrok.

9.  Antenna -- must be an omni antenna with a small form-factor

10.  Mobility -- must be able to support a man running with his equipment through a building.

11.  Market size -- millions of untis.

Larry Taylor:  RECESS MEETING AT 3:30pm MST TO RECONVENE AT 4:00pm MST.

---------------------------------------------------------------

Reconvened Meeting at 4:00pm MST

Larry Taylor:  Asked for more data inputs for applications.

Scott Davis of TRDA:  Introduced Robotic Application:

1.  100 kbps at 100 meters

2.  Single wall penetration of signal

3.  Peer to peer self-forming network

4.  200-swarm robots in a network to potentially millions of peer-to-peer robots

5.  QOS can be low

6.  5cm2 module for form-factor

7.  Antenna -- must be Omni antenna

8.  Ceramic surface mount for antenna and chip to withstand high-heat.

9.  3cm to 1 m range location accuracy.

10.  Market size:  Millions per year

11.  Needs to coexist with 2.4 GHz and 5.0 GHz radios.

Larry Taylor:  Asked for more applications data

Andy Molisch:  Asked for more inputs on channel model

Larry Taylor:  Last call for this session on applications.  Please send in data specifications to Philippe or to the website.  We cn follow-up on these applications on the conference calls between now and Vancouver.

Larry Taylor:  Asked for a show of hands in a vote to continue 802.15 SG4a as a study group:

64 in favor, 0 against, 1 abstain

Larry Taylor:  Suggested schedule for next teleconference:  November 26th at 11am EST (8am PST).  No objections were noted to the date.

3.3  ADJOURN: Larry adjourned the meeting at 4:30pm MST
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