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Monday 05/14/01 Morning Session

10:42
Meeting called to order by the chair.


Modify and approve agenda document number 01/202r0.


Ed Callaway proposed reserve more of Wednesday’s time to discuss merger. 


Bob was planning on leaving 4 hour of Thursday meeting is for merger discussions. New proposal to leave Wednesday afternoon and Thursday morning and then assemble formally on Thursday afternoon again. 

STS/AMI would like to present late on Tuesday instead of Monday afternoon.

10:49
Motion to approve agenda made by Pat Kinney and seconded Ivan Reede. The agenda (01/202r0) is approved by unanimous consent.

Approve meeting minutes from the Hilton Head meeting with the document number 01/105r0.

10:51
Ivan Reede made a motion to approve the meeting minutes document number 01/202r0, Edul Batliwala is seconding the motion. No objections are voiced, the minutes are approved by unanimous consent.

The proposal presentations are on the web and in the Tg4-CFP.ZIP file on the flash card.

11:00
David Ben-Bassat is presenting the PHY proposal from RF-Waves with the document number 01/240r0. Correction on slide 42 of the presentation, the noise floor should be –91dBm not –101dBm as stated on the slide, however the end result is the same. The example on slide 44 shows 180bits of total frame size, which means it contains 20bytes of data with 8bit plus a start bit for each byte.

11:33
The presentation is concluded. Session is open for questions.


Ivan indicated that the presentations should be more behavior oriented and not technology oriented as the previous presentation since the IEEE only defines behaviors and not solutions. 

11:46
The group recesses till after lunch. 

Monday 05/14/01 Afternoon Session

13:15
The group assembles after break.

13:16
Carl Stevenson is presenting Agere’s MAC proposal with the document number 01/226r0. 

13:54
Carl’s presentation is concluded and the session is open for questions.
Following a question from Juha, Carl clarified that his application does not target a particular application but is meant to serve various applications and dynamically adapts to the system requirements. Carl used the die size estimation for the cost determination (question from Barry), implemented as a flip-chip CMOS with a size of 9mm2. Slide 7 in the presentation shows how Carl’s proposal does Peer-to-Peer communication using contention slots  (p-persistent aloha not pure aloha). 


14:17
The question session is concluded.

14:17
Carl Stevenson is presenting Agere’s PHY proposal with the document number 01/227r0.

14:44
The presentation is concluded and the session is open for questions. 
The input compression point is as good or better than Bluetooth, around -20dBm at receiver input (question from David).  

14:53
Bob is reviewing the updated agenda. The presentation by STS/AMI is deferred to Tuesday afternoon by a request from STS. No objections to updated agenda.

14:57
Group recesses till 3:30pm. 

15:34
The chair calls the group to order after recess.

15:34
Pat Kinney is presenting his PHY proposal with the document number 01/233r0.

15:54
Pat’s presentation is concluded and the session is open to questions.
Carl is commenting on the potential DC imbalance cause by the 11bit (odd numbered) chipping code. 
Pat’s proposal would allow for frequency agility for coexistence purposes. Manchester coding was chosen for its ability to synchronize symbol and to eliminate DC offset, Pat is open for other suggestions. Despreader is not optimal because it causes self-generated noise. 

16:09
The question session is concluded.

16:09
Pat Kinney is presenting his MAC proposal with the document number 01/232r0. 
On slide 11 the part on selective rejection should be deleted, it is not part of Pat’s proposal. 

16:29
Pat’s presentation is concluded and the session is open for questions. 
Pat’s PHY proposal will work with other MACs and vise versa. On slide 17 the data window is purely contention based (no slot allocation) the color in the graph should be the same across the data window 

16:41
The question session is concluded.

16:43
Carl Stevenson made a motion to recess till tomorrow morning 8am, Pat Kinney is seconding the motion. The group recesses till Tuesday morning 8am.

Tuesday 05/15/01 Morning Session

08:00
Meeting called to order by the chair.

08:01
Ed Callaway is presenting Motorola’s MAC proposal with the document number 01/228r0.
There is a new version of the mediation device operation document, the new number is 01/188r1. There also will be a new version of the presentation available after the presentation is completed with the number 01/228r1.
Ed commented to the graph in slide 9 that there is also an emergency mode that allows transmitting messages in a few seconds instead of minutes as shown. A devices, which receives an emergency message becomes a mediation device immediately and sends the emergency message to the neighboring node.

08:33
Ed’s presentation is concluded and the session is open to questions.
The MAC can be simplified significantly by just allowing a star configuration for instance (Jose). The driving force for the clustered tree network was to significantly distinguish it from Bluetooth. A device can determine its location in relative distance to other nodes the actual location will be determined my some other device using that information.

08:48
The question session is concluded.

08:49
Ed Callaway is presenting Motorola’s PHY proposal with the number 01/229r0.

09:03
Ed’s presentation is concluded and the session is open for questions.
Ed’s experience with microwave ovens is that they radiate about 0dBm of power, the criteria document states 100mW of radiated power. Additional crystal reference for sleep mode is not required. 

09:18
The question session is concluded.

09:22
Hans van Leeuwen is presenting STS/AMI’s PHY proposal with the number 01/241r0.


The focus is on two items: cost/complexity and used frequency bands. STS’s proposal does cover 866MHz, 915MHz and 2.4GHz all in the same PHY. 

9:35
The presentation is concluded and the session is open for discussion. 

09:54
The group recesses till after the break.

10:33
The meeting called to order by the vice chair.

10:33
Heikki Huomo is starting Nokia’s presentation with the document number 01/230r0.
Network can be formed with locally administered addresses and a gateway would allow for connection to the Internet. 

10:45
Juha Solakannel is continuing with Nokia’s MAC presentation. 
Message forwarding/routing can be done above the MAC layer.

11:13
The presentation is concluded and the session is open for questions.

11:20
The MAC question session is concluded.

11:21
Jukka Reunamäki is presenting Nokia’s PHY proposal with the document number 01/231r0.
Slide 9 should also mention the 868MHz as an alternative for Europe. The sensitivity on slide 11 should be 89dBm for all 3 device classes, this is corrected in the new revision of the presentation 01/231r1. On slide 18 the given error rate of 1e-9 should be CER not BER. On slide 19 the bandwidth should be 200kHz not 600kHz the results need to be changed accordingly. 

11:49
The presentation is concluded and the session is open for questions.
Because of the low duty cycle the peak power of the narrow band system could potentially up to 20dBm, however this exception is valid in the US only and not in the European market. Carl expects a higher performance loss than shown on slide 15. Jukka stated that the high pass filter does not have and influence on the BER. 

12:02
The question session is concluded and the group recesses till after the lunch break.

13:06
Meeting is called to order.

13:06
Phil Jamieson is presenting Philips’ MAC proposal with the document number 01/234r0. 
Master stops transmitting beacons when there is no network traffic. Connecting to a network is semi-automatic (requires user to push a button). Spelling error on page 20 the word “design” should be “designed”. 

13:46
The presentation is concluded and the session is open to questions. 

13:52
 The question session is concluded. 

13:52
Said Moridi is presenting Philips’ PHY proposal with the document number 01/235r0.
The channel spacing on slide 4 should be 4MHz not 3MHz as stated.
On slide 14 the sensitivity level is at 250kbps not at 200kbps as stated. 


14:21
Philips’ presentation and question section is concluded.

14:22
The group recesses till Wednesday morning.

Wednesday 05/16/01 Morning Session

08:11
The chair is calling the meeting to order.

08:12
Jose is giving a status update on the article for the IEEE Network magazine. Jose stated that the editors would like us improve on 2 points within the article. One item is expanding the section on applications and the second item is to add a section on the current MAC and PHY proposals. Jose asked the proposers to e-mail Jose with a list of the strong points of their particular proposal.

08:18
Bob is starting the discussion on the criteria document with the number 01/157r4. Areas of improvements have been suggested and several individuals have been asked to develop improvements and report with their suggestions back to group on Thursday afternoon. 

The Table 1 below summarizes the discussions and suggested changes in the selection criteria document. 

Table 1: Selection criteria changes
Section
Items
Assignment

4.8

Power Consumption
· Better definition e.g. Joules/bit (Barry)

· Provide 3-4 application examples (Ed)

· Low duty cycle mode and low latency (mouse) traffic (Ed)

· 10%, 1%, 0.1% duty cycle (Carl)
Phil Jamieson


· Develop new baseline for power consumption evaluation


2.1 

Cost Estimate
· Specify analogue area, gate count of digital section, memory size, number and types of external components (Ed)

· Optional cost estimate 

· Packaging cost
Marco


· Replace analogue area, gate count of digital section, memory size, number and types of external components


2.2.4

Jamming Resistance
· Section is unclear

· Microwave sweeps through complete band (Ed, Barry) / 10MHz Microwave model (Ed)
Said, Carl, Ed


· Rewrite section and propose to group


2.2.6

Coexistence
· Low duty cycle means that LR-WPAN is less likely to interfere with others (Ed)

· UW Milwaukee and Eaton did coexistence studies (Jose)

· Draw on resources from TG4 for developing a coexistence model of the selected proposal
Marco


· Delete section


2.2.3.1

Intermodulation
· Instead of current definition ask for IP3 point and 1dB compression point (Carl)
Carl


· Rewrite section


4.5

Range
· Calculate range for a given PER and packet size instead (Said)

· State possible range if above 10m (Carl)
Said, Carl, Ed


· Review section 4.5 and 4.6 and propose improvements


4.7.1

Multi-path immunity
· Multi-path immunity only useful for high data rate technologies (Carl)
Marco


· Delete section 4.7.1


2.2.1

Signal Robustness
· Select a BER such as 10^-4 and determine the PER (Carl)

· Pager model (Ed)
Carl, Ed


· Propose new section


2.2.5.1

Multiple access
· Provide package success rate instead of net throughput (Ed)

· Add duty cycle to this or other section

· Add multiple PAN section
Marco


· Delete section 2.2.5.1


4.4

Data acquisition method
· Compare acquisition time (Barry)
Marco


· Delete parts of section


3.3.3.3

Application Requirements
· Add latency requirements
Phil

4.2

Frequency Bands
· Delete parts of section 4.2
Marco

MAC Transparency
· Add new section on MAC transparency
Phil

09:30
Carl Stevenson moves to delete section 2.2.6 on coexistence since the low duty cycle of the proposed system will less likely interfere with existing technologies, Ed Callaway seconds the motion. Carl moves to amend the motion by stating that TG4 is not going to interfere with TG1 or TG3. 

No objections were voiced, the motion is approved by unanimous consent. 

9:45
Motion to delete section 4.7 on multipath immunity made by Carl Stevenson and seconded by Ed Callaway. 

Motion is approved by unanimous consent. 

09:59
Recess till after the break.

10:38
The group is called to order by the chair after the break.

Said remove range and calculate sensitivity based on specified package length. 

Said, Ed, and Carl are also going to look at section 4.5 and 4.6 and make proposal.

10:43
Carl Stevenson moves to strike section 2.2.5 on multiple channel access, Jose Gutierrez is seconding the motion.

Motion is approved by unanimous consent.

10:59
Motion to delete section 4.2 made by Carl Stevenson and seconded by Said Moridi. The motion is amended by Carl to delete everything but the first sentence. 

The motion is approved by unanimous consent. 

11:10 Marco is presenting the updated voting procedure with the document number 01/196r1.

11:33
Motion to recess till Thursday 1pm made by Ivan Reede seconded by Carl Stevenson.

The motion is approved by unanimous consent. 

Thursday 05/17/01 Afternoon Session

13:09
The meeting is called to order by the chair.


Review of the agenda. 

A motion to approve the agenda made by Ed Callaway and seconded by Carl Stevenson. 

The motion is approved by unanimous consent. 

The criteria document updates are being discussed. The new document number for the selection criteria document is 01/157r5. 

13:12
Phil Jamieson is presenting his proposals for the new sections for the criteria document.

Phil is proposing to add the following clarification to section 2.4.3.2 in the TRUE definition of the section:


If so, the proposal shall be in compliance with the requirements of the regulatory bodies for the specified frequencies within all regions of the world, i.e. a 2.4GHz proposal shall satisfy the requirements of both the FCC in North America and ETSI in Europe.

13:17
Motion to include the above sentence in criteria document is made by Carl Stevenson and seconded by Edul Batliwala.

The motion is approved by unanimous consent.
13:17
Phil is presenting his proposal for a new section on PHY transparency as stated below. 

Transparency to the PHY

Definition

The proposed MAC shall provide sufficient flexibility to interface with alternative PHY layers from other proposers.  Particular emphasis should be paid to the ability of a MAC to operate at alternative frequencies.

Values

TRUE – The MAC is able to operate with alternative PHY layers, being both in the same frequency band and in different frequency bands.  In this case, the proposer shall provide evidence to the effect.

FALSE – The MAC requires a dedicated PHY layer.

Nokia was concerned because their MAC relies on having multiple channels.

13:22
 Motion to include made by Carl Stevenson seconded and seconded by Said Moridi. 

Motion is approved by unanimous consent.

13:22
Phil is presenting his proposal for an updated section 4.8 on power consumption. The following part replaces section 4.8.2

The assumed supply voltage and the expected current consumption of the analogue and digital functional blocks should be indicated, when performing the following envisaged tasks.

· Sleep (the device is not able to operate on the network before going through a wakeup procedure)

· Deep sleep (the device is consuming minimal or no current and is not able to operate on the network before going through a wakeup procedure)

· Idle (the device is able to operate on the network without going through a wakeup procedure)

· Device registration (the time between a device wishing to join a network and the time it may operate on the network)

· Network infrastructure management

In addition, from the average operational current consumption figures and the envisaged battery (to be stated) an overall battery lifetime should be estimated for the supported traffic type scenarios of:

· Periodic.  For example, a flow meter, transmitting 1 byte every 5 minutes.

· Intermittent.  For example, a light switch, transmitting 3 bytes of application payload, 8 times a day and having an expected response time of 250ms.

Repetitive low latency.  For example, a mouse transmitting 4 bytes, 50 times per second and a latency of 30ms.
13:40 Nick Shepherd is presenting application data traffic density from  the IrDA specifications. 

It is proposed to leave the section 4.8 as is and include the definition stated above in the in general section 2 as a new paragraph. 

Motion to add new paragraph on power consumption in the general section is made by Carl Stevenson and seconded by Ed Callaway.

Motion is approved by unanimous consent. 

13:56
Motion to replace section 2.2.3.1 on intermodulation resistance with the definition stated below was made by Ed Callaway and seconded by Carl Stevenson. 

Definition

The intermodulation resistance is the ability of the system to withstand multiple in-band, but off-channel, interferers whose frequency products may be converted into on-channel signals by non-linearities in the receiver.   The intermodulation resistance of the system can be characterized by specifying the IIP3 of the receiver, as measured at the antenna connection to the system. The two test tones should be static CW carriers of equal power and should both be well within the receiver’s front end filter bandwidth.  

Values

Proposers shall specify the IIP3 in dBm of their proposed system.  Results may be derived either by actual measurements or realistic simulations which accurately model the performance of the proposed system.
Motion is approved by unanimous consent.

13:58
Ed presenting the new section on Jamming resistance 2.2.4, which Ed, Carl, and Said developed. 

14:01 Motion to replace section 2.2.4 on Jamming Resistance with new definition stated in the new revision 01/157r5 of the selection criteria document was made by Carl Stevenson and seconded by Edul Batliwala. 

Motion is approved by unanimous consent.

14:06
Motion to strike section 4.5 in document (01/157r4) on range made by Carl Stevenson and seconded by Ed Callaway. 

Motion is approved by unanimous consent.

14:21
Motion to replace section 2.2.1 on General Definitions with new section 2.2.1 stated in the new revision 01/157r5 of the selection criteria document was made by Ed Callaway and seconded by Carl Stevenson. 

Motion is approved by unanimous consent.

The discussion for updating the selection criteria document is concluded. The new revision of the selection criteria document is 01/157r5.

14:23
Discussion of merger opportunities.

14:25
Edul asks if any items that might result from TG2 or the 6th criteria as proposed by Vic Hayes should be included in our criteria document.

Carl states that is important but we should only state how the propser addresses how their system is behaving as a good neighbor.  

No more discussions at this point.

14:33
Motion to recess till 3pm made by Marco Naeve and seconded by Carl Stevenson. 

Motion is approved by unanimous consent.

15:07
Meeting is called to order by the chair.

15:08
Ed Callaway is presenting an option for a possible MAC combination to start merger discussions with the document number 01/260r0. 
Carl is supporting this proposal merger proposal. 
Juha is concerned about the level of complexity is the slave devices that would be required to support this proposal. Also many of Nokia’s application require Ad-Hoc peer-to-peer communication. 
Ed clarifies that it is possible to grow the mesh network from the bottom up, which would allow for 2 nodes to form and ad-hoc peer-to-peer network. 
Phil would like to see the mesh network mode as an option that is not required in a base mode. 


Bob states that 802 is a PHY and MAC organization and does not specify profiles. Bob’s would like to see 802 as the radio specifying body and using RF-Lite, in case of TG4, as the marketing arm, which also specifies application profiles of the standard. 

Jose likes simplicity of the Philips proposal, however prefers both topologies to be available in the standard. Jose sees that a star network probably will fit most of the applications, however applications using a mesh network present a larger market opportunity.

Bob would like to see RF-Lite to become the “Wi-Fi” of TG4.

Carl 802 requires LLC (top of layer 2), layer 2 is only making a link between 2 devices. The task of creating a star or mesh network is performed above the second layer and could be done by profiles.

Nokia proposed the point-to-any-point scenario because they like use both, the star and mesh topologies. 

Ed: Because the power consumption needs to be kept low, the determination of making hops requires the tasks to be done on the lowest possible layer. 

Ed is proposing to support bridging between TG4 and TG3 on the MAC layer.

Jose is proposing Ad-Hoc meeting to discuss possible merger opportunities. 

Bob suggests devoting the 11am ET con-call timeslot for discussing merger. Optionally the next BT conference in Nice presents another opportunity

15:54
Discussions on merger potentials are concluded.

15:55
Discussion of  project plan document and objectives and accomplishments of this week document 01/213r0.

16:00
Motion to adjourn made by Carl Stevenson and seconded by Benno Ritter. 

Motion is approved by unanimous consent.
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