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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 from the floor on IEEE Patent Policy.

2. We are operating in accordance with the US Federal “Sherman Antitrust Act”, so we cannot engage in the discussion of pricing.  The committee had no questions nor discussion 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.

MAC vs. PHY

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.

Data Rate

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.

Backward Compatibility

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.

Location Accuracy and Range Accuracy

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.

Directivity as Well as Range Measurement

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.

Philippe:  Directivity could raise regulation issues since it would be a directional beam antenna.

Pat K:  Opposed to directivity.  We should leave the antenna specification up to the manufacturer.

Patrick H:  Opposed to directivity. This would probably be too complex for a low-cost, low-power device.

Ivan:  Would like to see a solution with sectorization of an omni antenna.

Scott:  Directivity adds too much complexity.  Leave it out until we get to a task group.

Node to Node Range

Fred:  Node to node range specification is best described as a link budget.

Philippe:  The magic number for most applications was about 30 meters.  The proposals that required longer link distances for larger networks typically were OK with using relays and multi-hop.

Pat K:  10dBm was suggested as a link budget.  At 2.4 GHz zigbee – 802.15.4, the specification is 85 dBm.  Most of the specification sheets he has seen commercially advertise 94 dBm, so 9 dBm better than the requirement.  Sensitivity of 10 dBm better than current zigbee should be a realistic goal.

Patrick H:  Link budget is probably a better measure of performance since node to node range depends on the environment between the two nodes (if the signal has to penetrate multiple walls, etc.).

Ivan:  Suggests we go with a requirement that says 802.15 SG4a is twice as sensitive as 802.15.4, so 6 dBm better (about 2x better).

Mobility

Jason:  Moving on to mobility, the specification for 802.15.4 is 11 miles per hour with some requirements calling for 35 mph.

Pat K:  Should leave flexible and keep as a soft specification.  Don’t put in any number requirement.

Patrick H:  Agree that we should be flexible.  Many applications don’t require much mobility and it would penalize those applications to have the overhead that supports high mobility.

Pat K:  However, he would like to see a performance better than 11 miles per hour (the zigbee spec).

Jonathon:  Regarding a maximum speed requirement, speed is a doppler effect, so data speed has to be higher.  It’s nice to have 35 mph mobility, but need to look at the cost.

Ivan:  Also ranging, it is like speed, more range accuracy requires more processing, so more overhead.

Philippe:  The most clear application requiring mobility was tracking moving assets such as appliances and equipment.  1 meter per second – the speed of a man running – appeared to be the right specification.

Pat K:  Doppler does limit mobility.

Robustness

Jason:  Moving to robustness.  Robustness is a measure of multipath immunity and ability to operate in difficult RF environments, such as factory floors, ships, etc.  This is a good differentiation point for the standard.  It could also cover temperature and environmental considerations.

Patrick H:  Different applications have different channel models associated with them. This could be an easier measure of robustness.

John Lampe:  Many of the applications have difficult multipath environments.

Jonathon:  To ensure the robustness of a link, we need to select the operating environment.  For example, in 802.15 SG4a, we should specify a container of a certain size for a container tracking application, in a specific environment.  Another application might be factory robotics for an automobile assembly plant.  We should pick a channel model and drive to that application.

Fred Martin:  The problem is, we have too many applications with too many scenarios.

Jonathon:  Robustness to a consumer is “It Works”.  Part that needs to be there is the link; everything else is optional.  Other specifications too look at are mechanical robustness and temperature specifications, which are different for consumer, commercial and military markets.

Ivan:  Be careful with the definition of robustness – this might be too loose a specification.

Latency

Jason:  What about latency as a criterion for robustness?

Ivan:  What kind of latency?  Is this for the point-to-point link latency, the response time for a reply, or a network latency through multiple hops?  We nee to define what this means.

Philippe:  We see very little requirement in the application specifications for low latency.  But where latency was specified, it was done as a packet transmission latency.

Pat K:  Latency referred to in 802.15.4 was from the interface of the MAC to the interface of the other MAC on a point-to-point link.

Ivan:  Guaranteed delivery vs. Latency.  If there is a retransmission, then the latency goes up by 2x.

Rick Roberts:  Concerned about linking the MAC with the PHY in the latency requirement.  Most of the latency will likely be at the MAC layer.

Jonathon:  Latency in the PHY is a specification of the FIR filter, whereas on the MAC, it depends on the processor performance.  Longer packets and slower data rate means more latency.

Bill:  Preamble is another big factor that impacts latency.

Fred Martin:  There are two to three types of latency.  For example, in zigbee, the 17 millisecond latency is more in the MAC than the PHY.

Battery Life

Jason:  Move to Battery Life.

Philippe:  In most cases, the battery life requirements ranged from months to years (as much as 5 years).  In some cases, when the battery is exhausted, the unit must be discarded. 

Ivan:  Suggested that we could have different classes of devices for different battery life requirements, similar to CAT1 cable vs. CAT6 cable.

Jonathon:  Our vision should be that of a watch, a device that can operate for 5 years without battery change or unit replacement.  We should also look for battery friendly applications that allow plenty of sleep time for the device.

Pat K:  Suggested we say “Battery life better than or equal to zigbee.”

Ivan:  Cautioned that we are asking to do more (location, RF robustness, etc.) with less power.

Zafer:  Three factors we need to look at are sleep cycle, transmission (bits and range) and reception.  Sleep consumption can be high.

Fred:  When they did zigbee, they left power consumption as an implementation issue.  He agrees with all the issues Jonathon brought up.

Pat K:  Suggested that we say equal or better than zigbee.

Jason:  High power proposals won’t be successful in the market.

Patrick H:  Devices need to be at least as good as zigbee to have market success.

Pat K:  Suggested we say “ultra-ultra” since 802.15.4 said “ultra” for everything.

John Lampe:  Power could be more of a political consideration rather than engineering-based.  Power requirement changes based on the application.

Ivan:  We should provide the mechanisms for power saving and not make anything mandatory.  This lets implementers make the performance trade-offs.

LPI/LPD

Rick Roberts:  We should address LPI/LPD.  Not at a “NSA” level, but just try not to be obvious.

Patrick H:  UWB is under Part 15, so this is already LPD vs. 802.11.

Rick:  Not just power level, but modulation format is important.  Spectrum can be collapsed with some simple modulation schemes for detection.

Jonathon:  If the requirement is to prevent a hostile adversary, then it is better to do this on a higher layer than the PHY.

Rick:  Uncomfortable putting all LPI/LPD in security layer.

Aggregate Throughput

Jason:  Move to throughput.

Patrick H:  For high aggregate throughput, need to have an asymmetric architecture with data collectors or gateways.

Ivan:  Some applications may want the device to self-destruct.

Spectrum

Jason:  Move to spectrum.

Pat K:  Wants to have a global solution.  Needs to be international spectrum, not just in the US.

Philippe:  In Europe, regulatory issues are confused.  Low data rate applications are being considered.  This is a new development and it is not clear if outdoor applications will be allowed.  At this point, Europe is not considering 0 to 1 GHz band.

Jason:  Will reconvene the session at 1:30pm tomorrow.  Closed the session at 6pm.
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Spectrum

Jason:  The last discussions were on LPI/LPD and spectrum.  Opened the floor for further discussion on these topics.

Patrick H:  We should leave spectrum open for different regional regulation and application requirements.

Jason:  We don’t want to exclude any spectrum proposals.

Pat K:  IEEE gets identified as a US organization.  There have been requests to do a plenary out of the country to be more international.  IEEE should gravitate to global standards, not just US.

Jason:  Agree, but the timeline for UWB acceptance proceeds on its own pace and should not restrict proposals being presented.  We expect to see regulatory acceptance in Europe, specifically for a UWB spectrum, and also in Asia, but will it be in place for all proposals discussed in the time frame for down selection of proposals, certainly we expect it by the time the standard would be ratified. Would rather see global solution and regulatory compliance in the selection criteria; but not in the PAR & 5C.

Pat K:  Would like to see a “global solution,” but understands the concern over limiting proposals, so that isn’t the intent. Rather, just wants to ensure the final standard will be applicable world wide.

Patrick H:  Would like clarification on how much influence we have on regulation as an IEEE body.

Pat K:  Carl Stevenson deals with regulatory issues.  Suggests we get clarified up front so we don’t have to do revisions on the specification.

Jason:  Noted that 802.11 didn’t have a global standard to begin with.  Timing of the standard may coincide with global regulation.

Pat K:  Would like to look at PAR and 5C for 802.15.4 to see if its appropriate to have more definition on the spectrum up front.

Larry:  We should do an international standard, but there are few harmonized spectrums for most applications.  We need a standard that is global, but spectrum is up to local regulatory agencies.

John Lampe:  We should have a global standard.  He would like to see language that says this standard is globally deployable.


Jason:  Cautioned that saying this in the document may prevent the specification from being ratified because the Excom committee may kick it back because it is too ambiguous, or the IEEE leadership won’t approve the spec if gated by regulatory bodies.

Philippe:  Believes from his conversations with ETSI that these regulations will evolve in the next 1 to 2 years.

Larry:  Noted that 802.11a was illegal in Europe.  Europe was going with Hyperlan.  We should look at other standards relative to their PAR and 5C documents.  We have to look at 802.11a, but 802.15.3a may be premature because the US was far ahead of the rest of the World in regulation.

John Lampe:  Maybe ambiguous is OK if it is written properly.

Jason:  Some of this language and approach comes from 802.15.4 and 802.15.3a.

Pat K:  802.15.4 is a global standard.  We had 2 spectrum bands that were defined globally.

Jason:  Do we still need to have this in the PAR and 5C?

Pat K:  Spectrum shouldn’t be in the PAR, maybe in the 5C.

Patrick H:  There is no accepted worldwide regulation on UWB yet. Can IEEE make spectrum suggestions to the ITU and other regulatory bodies?

Pat K:  IEEE can suggest to the ITU.  Carl Stevenson is the person to talk to. The intent is only for final standardization, not to limit proposal evaluations. Agreed with Jason that international as used in the PAR is a soft statement and actually shows the intent to be international, but by no means limits proposals being evaluated nor is a binding commitment, based upon the agreed upon wording inserted into the PAR & 5C.

Jason: Accepts Pat’s comment, based on intent and soft language used.

Applications

Jason: Would like to close discussion on spectrum and go on to applications.  He referenced Colin Lanzl’s document listed under the Albuquerque documents 802.15-03-0442-01-004a.  Suggest we start by listing the major bullets.

1. safety, health and monitoring

2. personnel security

3. logistics

4. industrial inventory control

5. industrial process control and maintenance

6. home sensor control

7. communications

We should include these general categories in the PAR and 5C.

Patrick H:  We should include all the applications that need location, since this is a differentiating feature.

Ivan:  Maybe this is too robust a requirement under Safety, Health and monitoring. Some of these applications have too many restrictions and regulations.  He doesn’t agree with the overall category.

Fred:  This is an overly cautious approach.  Liability is on the manufacturer.  We should put the question to Tom Siep on the Bluetooth committee to see what they did.  They also had health monitoring applications.

John Lampe:  Would like to see more applications.  More applications will help us get a standard.

Jason:  Agrees with John.  More applications help us get more support from IEEE.

Philippe:  Noted that most of these applications require that the RF signals can penetrate materials.  This implies a low-frequency spectrum for penetration.

Jason:  Do we want to include these applications?

John Lampe:  We should include all these applications.

Jason:  Which applications do we want to see as examples of why this standards needs to exist?  For example, 802.15.3a had HDTV.  Personnel Security is the next category – any comments?

Philippe:  Many of these applications are key differentiations.

Patrick H:  Should include this category as a general example, since many require location awareness.

Ivan:  Remove “Personnel” and just use “security”.

Jason:  Suggest we use “Security and Surveillance” instead of “personnel security”.  If no other comments, then we move on to logistics.

Pat K:  Commented that some of these applications are not specific to 802.15.4a, some are done by 802.15.4.

Ivan:  Commented that we shouldn’t sign-up for expectations that we can’t deliver.

Jason:  We should include logistics because it is a large market opportunity.  We should have an action item for Colin to put in the necessary explanations.

Ivan:  ISO 15443 provides 10cm location in a warehouse.

John Lampe:  Need a class that is clearly differentiated and need a class that can be done.

Jason:  Hands free people tracking and precision asset tracking is included.  Next category is industrial inventory control.

Pat K:  This is a good general category to include.

Zafer:  Meters are stationary, so we don’t need AMR on the list.

John Lampe:  Meter reading companies have asked for extended range and penetration.

Pat K:  We have active RFID tags already.

Jason:  We should describe as “high-value asset tracking” rather than active RFID.

Patrick H:  This is a good application.  We see many requirements for high-value assets location.

Ivan:  We should say “location aware active RFID tags” to see if assets are walking out the door.

Fred:  A good term could be “Network-able RFID tags”.  These are not just active tags, which are transmit-only.  May need to give examples since we are inventing a new term (Network-able RFID tags).

Pat K:  Networked RFID tags are active, two-way communication devices to show presence, location and movement.

Ivan:  We should note that these devices can operate beyond the 1meter range of proximity RFID tags.

Pat K:  Some passive tags can do 20m, but without ranging.

Jason:  Possible wording:  “We provide precision ranging that enables location awareness, specifically for high-value assets.”  Suggest we move on to “Industrial Process Control and Maintenance”.  Jason read Colin’s text from his document.  Ease of installation is a key requirement for this application.

Pat K:  Line 4, replace with “802.15.4 networks with improved features”.  Current zigbee devices require a service person installing the sensor to locate it on installation.  This self-configuration or auto-configuration is an added feature, along with extended range and increased robustness, so it should be included.

Ivan:  Ability to be located is a key differentiating feature.

Jason:  Believes it is desirable to show an extended set of applications that take advantage of the extended capabilities of 802.15.4a.

Shusaku:  At Ando corporation, their parent corporation is Yokogawa.  Yokogawa is looking at applications with factory installation as the key market.  In this market, multipath resistance is a key feature. These devices need to have the capability to deal with harsh RF environments and physical obstructions.

Jason:  Suggest we move on to “Home Sensors and Controls”.  Jason read Colin’s text and commented that Samsung was one of the primary proponents of the “Smart Home” application using “Location Awareness”.

Pat K:  802.15.4 does many of these applications, but location capability extends the capability beyond 802.15.4.

Jason:  Another home-automation application that is enabled by location awareness is HVAC control.  By knowing where people are, HVAC can cool the person instead of cooling the room.

Ivan:  Ranging is different from location

Patrick H:  Multilateration is a simple application done at a higher layer than PHY, but needs accurate ranging.  Although it is different, there is not much software between ranging and location (as long as sufficient nodes are in the network).

Philippe: Sensing and tracking at the same time is a key differentiation from other technologies.

Jason:  Suggest we move on to communication.

Ivan:  Some of these fields are covered in other specifications, but 802.15.4a provides the combination at a lower cost.  Although these features are available now, they are prohibitively complex and expensive with current technologies.

Jason:  One key differentiation is the combination of communication and precision ranging.  One example is the firefighter safety application.

John Lampe: Would like to support voice if some customers want to do it.

Ivan:  Voice is difficult.  He is against supporting voice.

Jason:  We should support including data with location, not voice with location.

Patrick H:  Voice adds increased complexity, cost and regulatory issues.  We don’t want to deal with voice.

Philippe: Routing based on geolocation is another key differentiator.  Location based routing reduces power.  This is a good example of a differentiated application that is communications-centric, but requires location.

Technical Contributions

Jason:  There are not more technical contributions.  Kai Siwiak will give 20 minutes of channel model presentation, then we can go into initial drafting of the PAR and 5C document.

Revised schedule:

1. Reconvene at 4:00pm

2. Channel Model presentation by Kai

3. Recess and have ad-hoc drafting meeting.  It may take another ad-hoc meeting tomorrow morning to finish PAR and 5C.  At the end of the meeting tomorrow, we will seek permission to present the PAR to the working group

Goal will be to present the final PAR to the working group at the Plenary in March.

John Lampe:  He is in favor of moving to request the PAR and 5C.

Jason:  His intention is to submit the PAR and 5C to the working group on Friday.

Jason:  Recessed session at 3:30pm, will reconvene at 4:00pm.

Jason:  Called back session to order at 4:08pm.  The modified agenda was accepted by unanimous consent.  Passed the floor to Kai Siwiak.

Channel Model Presentation

Kai Siwiak:  Presented Channel Model subgroup presentation on behalf of Andy Molisch.  Kai gave his Presentation No. 802.15-04-0024-r0.  There were no questions or comments.

PAR Drafting Session

Jason:  Suggested we recess and take 3 minutes for John Lampe to set-up as technical editor for the ad-hoc drafting session.  John Lampe will be the technical editor of the PAR and 5C document.

Pat K:  Suggested that we do this as a meeting, not an ad-hoc session, so we can vote on the PAR as we go along.

Ivan:  Agrees that we should do this as a study group, not an ad-hoc session.

Jason:  We are NOT IN RECESS.  We will continue as a study group to draft the PAR.  Patrick Houghton will continue to take minutes.  Passed the floor to John Lampe as technical editor during the PAR drafting session.  

Pat K:  Items 1 and 2 are up to Bob Heile.  Items 4, 5 and 6 are unchanged.  Item 7 replace with 802.15 for the name of the working group.  8 is blank, and 9 and 10 are correct.  It takes about 6 months to go from a sponsor ballot to completion.

Jason:  Would like to make a goal of completion by November 2005.

Pat K:  This is not realistic because of all the steps that need to be done.

Jason:  In March 2004, we could call for proposals, so we could become a task group by May 2004.

Pat K:  The first letter ballot can be done in 30 days, but all the steps involved make a March 2006 data more realistic.

Jason:  Asked the group if we want to walk through the steps involved in the standards schedule or go with the 2005/07/07 date in the current document (which leads to a March 2006 target date for a standard).  Decided to go with the date in the current document by unanimous consent.  

Jason:  Suggest we go on to Item 12.  Add Networkable Communication and Precision Ranging.  Asked for objections.  None, so accepted changes in Item 12 and moved on.

Zafer:  Would like to define robustness as mentioned in Item 12.

Pat K:  We don’t need to define robustness now, but we need to have a definition when we go to a TG (Task Group).

Jason:  Would like to move on to Item 13.  He is concerned with the word “International” in the standards description since we don’t have much control on international regulations.  This might delay a standard from getting approved or affect downselection.

Ivan:  We should look at the 802.15.4 proposal to see how they dealt with it.

Pat K:  802.15.4 doesn’t have “International”, but believes we should have in the 802.15.4a specification.

Jason:  Agrees that we should have the intent of having an international standard, but is concerned that it may be dangerous to put it into the specification because it may be interpreted as a REQUIREMENT; which one could misinterpret is as such.

Rick Roberts:  Doesn’t believe it matters because regulatory issues drive most international deployments.

Pat K:  Agrees that it doesn’t matter, but would like to say “International” to show that IEEE is an international standards body, not just a US Standards body, as is sometimes the perception.

Jason:  Since the international regulations are still not in place, he believes having “International” in the wording is confusion to potential proposers.

Jason:  Called for a straw poll:

9 voted to keep “International”

3 voted against keeping “International”

3 abstained

Jason:  Will keep “International” in section 13, but the committee agrees the wording is soft and doesn’t restrict proposals nor will it affect downselection or final acceptance of a future standard.  Want to add multipath resistance and interference immunity.

Pat K:  Suggest we keep more ambiguous.

Jason:  Any objections to adding more detail to section 13?

Ivan:  Believes it is too detailed.

Jason:  Called for a straw poll regarding “Multipath resistance and interference immunity”.  3 voted to keep in, 5 voted to keep out, so struck from section 13.

Reworded Section 13 and took straw poll on Section 13 as changed:

11 voted to keep 13 as changed, 1 voted against (Ivan).

Ivan:  will oppose the PAR in the working group if not changed.

Jason:  Asked Ivan to provide revised language and took straw poll on revised section 13 per Ivan’s edits.

1 voted for prior Section 13

4 voted for Section 13 with Ivan’s edits

8 abstained

Ivan’s revised language passed for section 13.

Jason:  Move on to section 14, 15, 16 and 17 – all OK.  18a is OK and 18b is standard language.  PAR is complete.  Jason asked for a straw poll on the PAR as revised and edited:

17 voted for the PAR

0 voted against

0 abstentions

PAR was passed by unanimous consent.

Jason:  Suggested we reconvene at 8:30am and meet until 10:00am tomorrow morning for drafting of the 5C document.  Since we gave up our room, we will meet in the same room that the millimeter wave interest group was to meet.  If anyone is not sure of the room, call Jason on his mobile at (858) 472-3856.

Jason provided a revised schedule for Thursday, which was passed by unanimous consent.

Jason recessed the meeting at 5:50pm to reconvene at 1:30pm the following day. Called an ad-hoc session for Thursday 8:30am to draft the 5 Criteria.
802.15 SG4a meeting January 14, 2004

Jason:  Called meeting to order at 1:35pm.  Plan to recess today at 2:00pm.  We will then resume the conference calls in February.  In Orlando, the next Plenary, we will be a Study Group.  

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

Attendee:


Company

1:30pm – 3:30pm

Jason Ellis


Staccato


x


Larry Taylor


Staccato


x



Patrick Houghton

Aether Wire


x


Zafer Sahinoglu

Mitsubishi


x



Philippe Rouzet

STMicro


x

Dalibor Pokrajac

Exi Wireless


x

John Lampe


Samsung


x

Hans van Leeuwen





x


Jason: Discussed PAR and 5C criteria.  5C was posted on the web.  PAR was passed by vote yesterday.

Jason: Reported about the ad-hoc meeting that took place from 8:30am until 10:15am this morning, and reported unanimous consent on the draft of the 5 Criteria.

Jason:  Asked if there were any questions or concerns about the draft of the 5C, most attendees were actually part of the subcommittee. Jason asked if there was anyone who opposed approving the 5 criteria; no one opposed and so it passed by unanimous consent. A second vote was conducted to ensure that those present supported the approval of the 5 Criteria document, and the resultant vote was 8 for, 0 against, 0 abstentions.

Jason: Update on project plan.  If we stay on schedule, we can become a TG in the May meeting.  Other major activities are channel modeling and drafting of the technical requirements document.  Andy Molisch is doing the channel modeling and Philippe Rouzet is doing the technical requirements.  Jason suggested we start conference calls on a bi-weekly basis starting the first week of February specifically for SG4a committee including technical editing of the technical requirements document. It was decided that Wednesdays at 8am Pacific Time would be the meeting time, primarily due to the nature of the committee, being entirely from Europe and North America. At the time that Asian participants become actively engaged, we will work on setting a new time/date for such conference calls.
Philippe:  Will have rev. 0 of the technical requirements document posted today.

Jason: Closed meeting at 1:50pm
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