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Meeting called to order at 1:40pm by Jason Ellis.

Asked that all participants sign-in on the note-pad circulating around the room per IEEE requirements for all meetings.

Jason:  Instructed by Bob Heile to make sure the committee is aware of two rules:

1. We are in agreement of IEEE Patent Policies and Rules (see the IEEE Website).  Jason noted that there were no questions or discussion on IEEE Patent Policy.

2. We are operating in accordance with the US Federal “Sherman Antitrust Act”, so we cannot engage in price fixing.  Jason noted that there were no questions or discussions on the Sherman Antitrust Act.

Jason:  Reviewed Schedule for Vancouver Interim Meeting.

1. Discuss Objectives

2. Presentation of Applications Requirements Document by Philippe Rouzet

3. Drafting of the PAR and 5C Documents

4. Drafting of the Technical Requirements Document

5. Kai and Andy present on Channel Model work

6. Tutorial and Technical Contributions:  Pat Kinney on Zigbee requirements; Patrick Houghton on Market Overview.

7. Planning Sessions

8. Revise SG4a Project Plan

Jason noted that there were two open slots for Technical Contributions on Tuesday and on Thursday.

Jason called for any modifications or for any contributions anyone would like to make.  There were none.

Jason asked if there were any objections to the agenda.  There were none and the agenda was approved by unanimous consent.

Jason asked to approve the minutes from the Albuquerque Plenary Meeting.  There were no objections and the Albuquerque meeting minutes were approved by unanimous consent.

2.  APPLICATIONS REQUIREMENTS DOCUMENT:  

Jason then passed the floor to Philippe Rouzet to begin reviewing the Applications Requirements Document.

Philippe noted that the applications grouped themselves into three broad categories:

1. The majority of applications were related to sensor and actuator networks

2. The next most numerous were related to asset tracking and various flavors of RFID tags

3. A few applications were for security and military

Topology:  

The topologies desired were mostly meshed, ad-hoc topologies.  These were highly dynamic, not static networks where nodes can appear and disappear.  Some called for aggregation into cells, but maintained an ad-hoc nature.  A few very specific applications, such as military, could use a hierarchical topology.  Some (notably GA’s application) looked at star topologies.

Data Rate:  

Data rate was divided into two areas, an individual node-to-node link requirement and an aggregate throughput for the network (for broadcasts and multi-casts).

Most of the applications called for relatively low data rate, 10s of kbits per second for maximum rate.  Some could use 1 megabit, but only in specific cases.  Some were lower than 1 kbit per second.

Aggregate data rate is important because the concentration of cells can be very high and an emergency burst through a network could require a large aggregate throughput over a short period (fraction of a second to a few seconds).

Could need to have some kind of an aggregator node or “data collector”.  This could lead to an asymmetric architecture similar to the one described by Walter Hirt at the Albuquerque Plenary meeting.  These “access points” or “data collectors” would concentrate data into a specific node for backhaul or uplink.

Range:

Most of the requirements are for 10s of meters node-to-node.  Some specific cases asked for 100s of meters in specific cases, but these applications could use forwarding through a network rather than requiring a single link – an advantage of the mesh topology.  For Info-range’s application (package tracking) the required range could be 1km, but, again, this requirement could be satisfied with routed messages through a meshed network.

Coexistence and Interference Resistance:

The key requirement is to be compliant with regulations.  The systems need to be non-interfering with existing systems in the same band.  There was one application that asked for internetworking with high-speed wireless networks, but most asked for internally consistent networks.

Channel Model:

Most agree that the channel model is very application specific.  Many applications require both indoor and outdoor operation, which is much different than 802.11 and 802.14.3a.

In many of these applications, the environment can be very harsh, both from a physical standpoint, and an RF standpoint.  Some examples of a harsh RF environment would be a hospital, an automotive assembly plant or a cargo container port.

Even for the outdoor applications, many are in high-multipath environments with non line-of-sight, not just simple line-of-sight environments.

For these reasons, specific channel models need to be developed for many of these applications. Some applications may require multiple channel models.

Ivan Reade:  Asked what does “harsh” mean, a harsh EMI environment or a harsh outdoor physical environment?

Philippe:  Could mean both, but the EMI environment is most difficult to specify and characterize.

Kai Siwiak:  Asked about channel models.  Have we made any assumptions on the frequency range that the channel model needs to apply?

Philippe:  Frequency range hasn’t been decided yet.

Power Consumption:

All the applications want less power.  There were three basic requirement areas:

1. Transmit and Receive power:  Less than 100 milliwatts in peak mode with an average power consumption (over hours or months) of less than 1 milliwatt.  Some applications wanted significantly less.

2. Battery Life:  All of these applications called for battery powered devices with desired battery life ranging from 1 month to 5 years.

3. Efficient Power saving modes to enhance battery life.

Quality of Service:

The QOS requirements were not that stringent in most applications. Latency was not a key criteria – didn’t need 10s of microseconds of maximum latency.  However, most of these requirements asked for high reliability and data integrity, so it looks like we will need strong error correction schemes.

There were a few corner cases that had fast-update requirements.  These were mainly for emergency situations with security and military which could require a maximum delay of a second or two.

Form Factor:

Most applications asked for a coin or card-sized device of 1cm to 3cm in size.  Some asked for the device to be integrated directly into a package of a small sensor so it could be part of the sensor itself.  RF tagging had form-factor requirements specific to the assets being tracked.

A key point on form factor is that the required form factor includes the battery, antenna, and transceiver as an integrated module as a minimum.  Some form factors would include the sensor element as well.

Antenna:

Most of the applications want a small form-factor antenna (to fit with the prior requirement).  The desire is for simple forms, such as planar or wire.  The desire is for an omni-directional antenna because most of the applications call for randomly positioned nodes.

Ivan Reade:  Commented that we need to define the frequency range, because small and flat antennas mean they must be high-frequency.

Philippe:  Not necessarily.  We should make the requirements and let manufacturers try to solve the problems.  Leave the implementation to the individual companies making technical proposals.  There might be some implementations that provide both small form factor and low frequency operation.

Jason:  Noted that the document Philippe was reviewing was a more recent revision than the most recent posting on the wireless world site.  Revision 4 has not been posted, but revision 3 has.  Philippe will update Revision 4 as soon as the wireless world site is operational again.

Cost:

Philippe noted that many of the apps are very sensitive to the cost of the nodes.  There are two broad classifications of applications:

1. Military:  Not very cost sensitive.  Can accept costs in $10s to $100s.

2. Commercial: Very cost sensitive – some applications need costs of $1 per node.

3. Concentration Device:  These can be much higher in cost, even for commercial applications, since they need to be more complex and feature-rich.

Note that the required cost is for the whole system – Antenna, Battery, physical transceiver and MAC.

Location:

This is a mandatory feature for all of the applications.

1. Asset tracking has an obvious requirement for location.

2. Dynamic routing (to reduce power consumption through a network) requires location information on all the nodes.

3. Detection of a moving device.

There are different precision requirements, but there were very few applications that didn’t require location awareness.

Mobility:

Mobility was not the most desired feature, but may be a requirement when sensors are on mobile platforms.  This is typically a requirement when assets or people are moving.  The range of mobility requirement seems to be from 10km per hour to 1meter per second.

Market Size and Region:

There were a number of potential markets, so it was difficult to quantify.  However, some markets, such as RF tagging/ asset tracking clearly would require billions of units per year. These would have to be throw-away/ single-use devices and would have to comply with worldwide regulations.

Philippe will post the latest revision to the Wireless World website.  IEEE 15-03-0530-00-004a dated January 2004. Draft SG4a Technical Requirements document by Philippe Rouzet.

3.  TECHNICAL PRESENTATIONS AND TUTORIALS

Jason passed the floor to Pat Kinney for his technical presentations.

Patrick Kinney presented 802.15-03-0501-02-004a Dated November 2003.  This is on the Wireless World website in last years documents.  Technical Requirements Briefing.

Patrick Kinney presented 802.15-04-0028-00-004a Dated January 2004.  This is not yet on the Wireless World website, but will be shortly.  Zigbee Briefing.

Patrick Houghton presented 802.15-04-xxxx Dated January 2004.  This is not yet on the Wireless World website, but will be shortly.  Low Power, Location Aware Radio Markets

Jason called for a recess at 3:30pm

Jason called the session back to order at 4:06pm.

Jason noted that there was a request from 802.15.4b committee to modify their time slots.  Since Kai will only take 20 minutes for his channel model presentation, instead of the 120 minutes allocated, Jason didn’t think these changes would impact SG4a.  Jason brought forward a few items from Thursday’s agenda, so still have some time slots for more technical contributions.  We lost the morning sessions on Thursday, but will cover PAR and 5C on Thursday afternoon.

Jason asked for comments or objections. There were none, so the revised agenda passed by unanimous consent.  This will be posted as Revision 1 of the Vancouver schedule.

4.  DISCUSSION AND DRAFTING OF PAR & 5C

Jason passed the floor to Pat Kinney and Philippe Rouzet for discussion and drafting of PAR and 5C.  Jason also showed 802.15 Alternate PHY PAR dated 22 December 2003.  This has not yet been posted and is a draft only for discussion purposes.

Pat Kinney:  Noted some of the blanks including sponsor date of request (still open).  This is when we submit to NESCOM, which meets about 4 times per year.


Jason:  A key differentiation with zigbee is our precision ranging capability.

Pat K:  Also suggested some other differences with zigbee, such as more range and more multipath resistance in difficult RF environments.

Jason:  We are now an alternate PHY study group.  We hope to become an alternate PHY TG.  One question is how much we can impact the MAC as a PHY SG.

Pat K:  Bob Heile had some of the same questions for 3a.  How much latitude do we have to change the MAC when we are an alternate PHY study group.  It seems that whatever MAC changes are required to support the new PHY is OK, but changes to MAC without changes to the PHY are not OK.

Jason:  Need to look at 802.15.4b agenda because we have an alternate PHY with the same or lower power consumption.  Power consumption can be improved by changes in the MAC as well as changes in the PHY.

Ivan:  Don’t increase data rate in the requirements. We should be optimized for cost and battery life, not better data rate.

Patrick H:  Agree that battery life/ low-power consumption is one of the key requirements for all the applications.  Also need location awareness, but not data rate.

Kai:  High burst data-rate is OK if time is limited, since overall low power is maintained.

John Lampe:  It is nice to have high data rate if it doesn’t cost in power.

Ivan:  Wary of having more data rate in the scope.  Having a high-speed clock increases complexity and power consumption.

Jason:  What about backward compatibility with 802.15.4?

Patrick H:  Backward compatible at the PHY or MAC layer?  Backward compatibility on the PHY would be almost impossible.

Pat K:  Put backward compatibility in the scope of the PAR for 802.15.4b. We need to define what “backward compatibility” means.

Ivan:  Wants to speak strongly against backward compatibility. May not want to support a more power-hungry ancestor.

Scott Davis:  Asked if we want to exclude backward compatibility or if we can ask for exploration of backward compatibility in the requirements?

Jason:  Noted that manufacturers are always free to make devices backward compatible on their own choice, but not required in the specification.  They may make a marketing decision.  For example 802.11g is not required to be compatible with 802.11b, but all manufacturers have chosen to do so.

Scott:  In this case, he is against having backward compatibility in the scope – wants to make it optional.

Jason:  He will entertain MAC mods to support alternate PHY and new features.  In 802.11n, they went to the far extreme of a new MAC. He suggests we support the current 802.15.4 MAC.

Pat K:  We as a SG, have the scope of changing the PHY, we don’t have scope of changing the PHY/MAC. He doesn’t want us to get shut down by NESCOM because we go beyond the scope of our charter.

Jason:  Feels we need to look at some changes in the MAC because of some of the requests of different applications.

Pat K:  In 5C criteria, we need to show our uniqueness.  802.15.4b will go to the working group as a revision, so the whole standard is opened up for review.  Believes we should bring up some of these issues at the Plenary meeting.

Jason:  Asked for more comments on modifying MAC.  Asked for comments on Location Accuracy vs. Range Accuracy.

Ivan:  Suggested we leave range accuracy open ended.  Would like to see companies propose different solutions.  Different applications may decide what range accuracy will be acceptable.

Jason:  Bob Heile commented to him that this was the first standards body that didn’t give additional data rate or increased performance, so he would like to have some feature that we can hang onto.

Patrick H:  We should have some minimum performance level for ranging accuracy.  Any radio is accurate to the limit of its range.  We need to do better.

Pat K:  Agrees with Ivan, but thinks we should have some minimum performance goal.  Goal of cm is too aggressive.

Jason:  How about 1m or better?  The range on 802.15.4 is 10m to 100m. Asked Philippe for ideas on range accuracy.

Ivan:  Suggested we have directivity as well as omni for the ranging.

Bill Shvodian:  Range accuracy is a PHY issue, direction is a network issue.

Fred Martin:  Zigbee specified link margin instead of range.

