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Minutes for IEEE 802.15 SG3a Teleconferences between the St Louis Plenary and the Sydney Interim

Wednesday, March 20, 2002.

Rollcall for the phone call.

Jeff Forester (Intel)

Mary Duval (TI)

Chuck Brabenac (Intel)

Chiu Ngo (Philips)

Jason Ellis (GA)

Mike Seals (Intersil)

Jeyhan Karagouz  (Broadcom)

Bill Shvodian (XSI)

Rick Roberts (XSI)

Jim Allen (Appairent)

James Gilb (Appairent)

Salvador Sibecas  (Motorola)

Shahriar Emani   (Motorola)

Jay Bain (Time Domain)

Stan Bottoms (Time Domain)

Darrell Diem (Time Domain)

Jim Richards (Time Domain)

Hans Schantz (Time Domain)

Matt Welborn (XSI)

1:07 Ad Hoc Meeting called to order, Rick Roberts presiding.

Rick reviews the list of discussion topics that he distributed to the group for the calls up through Sydney.

Jeff notes that channel model and coexistence are both complicated issues. Are we going to develop something in the calls, or should we issue a call for contributions to get a more detailed model for discussion. In 15.3, there was a subcommittee formed to develop a model to submit to the entire group.  Jeyhan describes how this process worked. Stan and Jay noted that the model is very important and should be specified. Matt noted that we are really just trying to provide enough information on requirements f or the potential proposers to present their proposals.

Rick begins the agenda by going to document 02/104. Notes there are two document 104’s on the server.

First we start with some text that was submitted on the reflector this morning by Matt. 

Starting with section 2.0, is there any discussion about the proposed text that is based on the text drafted in St. Louis?

We decided to change the existing text to indicate that the 110 Mbps required rate is actually measured at the PMD-SAP. No objections. This will be added to the text, so

A data rate of at least 110 Mbps at 10 meters is required.  The packet error rate used for this requirement is 10% for 512 byte packets.  The assumption is the transmit EIRP is fixed by emission limits and the receiver antenna has a 0 dBi gain. Higher data rates are desired at shorter ranges. Data rates are “information rate” at the PMD-SAP. 

Chuck Brabenac added some thoughts about requiring specific data rates higher than 100 Mbps. Chuck wants to add requirements at 200 Mbps or higher. Mary noted that 15.3 had specific values that were higher than the minimum rate. Rick proposes that we add 

“An additional higher data rate of 200 Mbps at 4 meters is required and scalability to rates in excess of 480 Mbps is desirable at reduced range.”

Mary wants to add specific information that connects the higher data rates to specific applications, like document 00/110r4. Rick asks if Mary and Chuck can help create a document that shows this information.

Rick moves on to section 3.0, comment was the “Data rate” in the title and maybe it should be “Aggregate data rates”

There is a suggestion by Rick that we use the following text as a baseline.

The data rate of 110 Mbps at 10 meters, as indicated in section 2.0, shall be achievable for operation of at least 4 non-overlapping piconets.  The ability to support a larger number of simultaneous over-lapping piconets is desirable even with some degree of performance degradation.  The proposer shall specify the degree of degradation.
Add to the text the requirement that EACH piconet support the minimum rate. Also, it is noted that there will be a need to provide specific definitions for “non-overlapping” and maybe “partially-overlapping” piconets. Rick asks if there are any objections to adopting the proposed text, with the caveat that there will be future opportunities to review after the definitions are added. No objections.

Moving on to section 4.0- the proposed text is:

The proposer shall show the level of coexistence with current 802 devices (.11/.11b and .11a), cellular, PCS and GPS  at one meter separation from the device.  Simultaneous multiple device coexistence is a plus.
Rick asks if there are any comments. There are comments form Chuck, Mary and Jason that co-located applications between 11a and ALT PHY are desirable, and that non-coexistence would be a problem for market acceptance. It is suggested that we change the range to one foot instead of one meter. There were no objections. Stan suggests that we state that degradation could occur. The group agrees.

We also agree to strike the word “multi-path” from the title of this section. Rick states that as far as interference resistance, the minimum separation range goes both ways (i.e. that same as for coexistence). 

The proposer shall show the level of coexistence with current 802 devices (.11/.11b and .11a), cellular, PCS and GPS  at one foot separation from the device.  Simultaneous multiple device coexistence is a plus. The proposer shall specify the degree of degradation when coexisting.

There is concern by Chuck that we are leaving things too subjective. Others feel that there can be some subjectivity and that the members can make judgements by themselves. Rick will provide more clarification on the meaning of the“multiple coexistence” phrase.

Section 5.0: Jeff thinks it would be useful to issue a call for contributions on channel models for the different technologies or RF bands.

Jim Allen notes that we should make clear that we will address different RF technologies, not just UWB.

The suggestion from Matt is that we issue a call for contributions saying that: SG3a intends to select a channel model and will indicate bands we are interested in (2.4/5/UWB/others?) We will use the 802.11 models for 2.4/5 GHz. We are calling for UWB channel models for the group to consider adopting. If any other potential proposers know of other bands of interest, please identify the specific bands and bring forth a proposal.

Jeff will generate a straw-man document for the call for contributions for channel models.

Should we start with the 15.3 model instead of the 802.11 model? James Gilb says that 15.3 essentially used the 802.11 channel model with the parameter of 25 ns delay spread (the .11 people used a longer delay spread). The use document for the channel model is the same document from 15.3, 00/110r14. 

Based on the idea of a call for contribution, Matt will modify the suggested text for section 5.0 and submit it for comments before next week.

Rick notes that clause 6.0 is missing from the tech requirements document. Rick will check with Kai. Bill has some input about specific MAC requirements for the ALY PHY. There may be other specific MAC requirements, Bill will serve as a liason to 15.3 and will try to capture some of the requirements that we need to be aware of as we look at the ALT PHY. No other new issues.

The next phone call is the 27th of March. XtremeSpectrum will host the call. Rick asks that other please think about hosting the phone call in the future. We are adjourned at 2:26pm.

Wednesday, March 27, 2002.

Rollcall for the phone call.

Jeff Forester (Intel)

Mary Duval (TI)

Chuck Brabenac (Intel)

Jason Ellis (GA)

Neil Afker (GA)

Mike Seals (Intersil)

Jeyhan Karagouz  (Broadcom)

Bill Shvodian (XSI)

Rick Roberts (XSI)

Jay Bain (Time Domain)

Stan Bottoms (Time Domain)

Jim Richards (Time Domain)

Hans Schantz (Time Domain)

Kai Siwiak (Time Domain)

Matt Welborn (XSI)

Pierre Gandolfo (XSI)

Roberto Aiello (GA)

Bob Huang (Sony)

Paul Feinberg (Sony)

1:05 Ad Hoc Meeting called to order, Rick Roberts presiding.

A little housekeeping, three inputs on exploder for today’s call (1) some suggested text for clauses 5-9 (2) input from Chuck and Mary on application tables for requirements document (3) also material from Jeff on call for contributions for channel model. Look at Jeff’s email and send comments by email. Also from Jay there is a request for a copy of the minutes from last week. Rick will check where they are on the server. From Jeyhan, a request for clarification on the procedure for getting document numbers and submitting documents for the group. Rick clarifies the document process.  

Kai will now take over the call, and we will work on specific text for clauses 6-9 for document 02/104r2. Note that some sections are renumbered. 

We start with discussion of text for section 6.0. Suggested text is:

The alternate PHY power consumption goal is <=100 mW measured over the duration of an entire data burst (as defined at the PMD SAP) for the data rate and error rate given in clause 2.0 of this document.  The proposer is encouraged to show power consumption numbers for additional modes of operation that may include combinations of higher/lower data rates and lower error rates.
Comments: Chuck asks where the 100 mW number comes from and thinks it might be a little too high relative to BT.

Kai notes that this number does seem to be in the middle of the range of numbers from the application presentations. Jeyhan notes that duty cycle issues and Tx/Rx modes will affect power.

Jeyhan: What data rate does this apply to? The required data rates in section 2.0.

Mary would like to see power numbers for each of the data rates in Section 2.0.

We will change the text to indicate the 100 mW number is an average number and will need to be met for either Tx or Rx modes. Pierre thinks we should take into account traffic patters, etc. Others think this is too complicated and we just need to indicate numbers for Tx, Rx and standby. Mike thinks that standby power is a more application dependent issue. Kai summarizes that we need a number for Tx, Rx and for neither Rx or Tx.

Kai offers some new text:

 The power consumption shall be stated for three conditions (1) transmitting data (2) receiving data (3) neither transmitting nor receiving. 

We will also indicate that the power is an average measured over a data burst. Mike still has an objection to the requirement for a standby mode. Jeyhan noted that in 15.3 the power numbers initially had a wide variance, but that was because of different assumptions about process technology, etc. Rick we will make the suggested changes and then further comments can be made by email.

Moving on to Section 7.0, suggested text is:

The uncorrected error rate is defined in clause 2 as a 10% packet error rate.  The proposer is encouraged to show techniques that will yield an "equivalent" bit error rate of <10e-9. Data should be provided that shows the added complexity and power consumption due to any relevant signal processing.  In addition, estimates should be given to indicate the PHY overhead due to preambles and PHY headers.

Any comments? Rick asks if we should indicate that the 10e-9  BER should be measured at the PHY SAP. Mary supports the idea of having this low error rate in the PHY. 

Jeff asks if we should include other QoS requirements such as “connection” time or latency. It is suggested that we add latency to the list of parameters in the third sentence. Jay suggests that we change the first sentence to read “The uncorrected (without retransmissions) error rate as defined in clause 2.0…” Jay also requests a drawing to clarify the location of FEC in the PHY/MAC protocol stack. 

Jeff asked if the 10% PER corresponds to 1e-5 BER.

Moving on to section 8.0, the suggested text is:

The proposer should provide estimates of the alternate PHY packaging volume, which should include all active and passive devices but not the antenna.  The antenna size/area should also be provided as a separate, additional estimate. 

Jeff suggests that we instead use: The PHY components should be capable of fitting into a form factor consistent with a camera, PDA, NIC card or other small form factor devices. The antenna size and form factor should be consistent with a small form factor, without deviating significantly form the original device size.”  No objections.

Moving forward to Section 9.0:

Cost/complexity estimates should be provided.  Estimates should be made relative to a Bluetooth PHY.

Comments:

What does a BT PHY cost, is there a reference time for this cost? 

Jeyhan suggests that we instead have people identify information about chip area and additional components, etc.  Relevant point is that we get to the size of the chip.  Rick summarizes: size of chip, semiconductor process, gate count. Mike: what about external components? Others agree that external components are important to list. Kai suggests specific text that will be put on the reflector. Jeff suggests that we indicate that the target complexity is a PHY comparable to BT. Target complexity will be stated relative to bluetooth.

Chuck brings up the subject of a requirement to support low complexity low rate devices with the ALT PHY. Mary suggests that this could be addressed in a section on scalability. Jeyhan suggests that we get some current complexity numbers for BT.  

Comments on the idea of a scalability requirement: Concern is that we need to support very low complexity, very low cost devices that are supported. Kai suggests that he will add in comments to the effect that we would like to support very low complexity, very low cost devices.

Bill has a comment going back to clause 2.0, that the current requirement for 15.3 is 8% for a 1024 octet frame body. Mike like round numbers. The consensus is to change clause 2.0 to be consistent with 15.3. Kai proposes to make the changes. No objections.

The next agenda item is an action item by Chuck and Mary to produce some tables for the requirements document to provide data rates for specific applications. Chuck reviews that email attachment he sent to the reflector in response to the action item. Mary also indicates an additional class of applications for “content downloading”. Rick asks if the intent is for this material to be included in the requirements document. This is the proposers intent. Comments will be handled by the proposers via email.

Rick asked if there is anyone who will no be going to Sydney, Mary and Jeff indicated that they will not be going. Kai will revise the document for requirements. And the minutes will be rev’ed as well. 

Meeting is adjourned at 2:32 EST. Thank you for all of your help.
Jeff Forester (Intel)

Mary Duval (TI)

Chuck Brabenac (Intel)

Jason Ellis (GA)

Neil Afker (GA)

Mike Seals (Intersil)

Jeyhan Karagouz  (Broadcom)

Rick Roberts (XSI)

Jay Bain (Time Domain)

Stan Bottoms (Time Domain)

Jim Richards (Time Domain)

Darrell Diem (TDC)

Joy Kelly (TDC)

Kai Siwiak (Time Domain)

Matt Welborn (XSI)

Roberto Aiello (GA)

Bob Huang (Sony)

James Gilb

Michael Dydyk (Motorola)

Etul Botweiler

Bill Beeler (TDC)

Bill Rickelman (XSI)

Salvador Sibecas  (Motorola)

Shahriar Emani   (Motorola)

1:09 Ad Hoc Meeting called to order, Rick Roberts presiding.

Rick noted that the agenda for today is a little bit, so we might have time to talk about the channel model.

Mary noted that we are scheduled to begin discussing the selection criteria on the 17th, but the requirements are not done yet. 

Kai will begin to work on 02/103r2, a new revision of the PAR and 5C document. 

Michael noted that there is some proposed text from Rick with minor edits to the text form St. Louis. The minor changes are just to clean up the text a little bit and they were sent to the exploder on April 1st.

Kai: any objections to the text for clause 12 from Rick;s email? Jeff: could you clarify the meaning of “backward compatibility” in the last sentence.

Rick: After talking with Bob Heile, the point is that we need to ensure that any minor additions to the MAC need to be such that they do not affect the ability to support the original PHY. 

The current MAC has a contention access period (can have length zero). There are also management time slots that can also be used for joining/un-joining. Chuck: We should not be doing anything that prevents

Kai: so we will accept the text in Rick’s email for clause with the addition of the words: “…with the current MAC” at the end.

For clause 13, Roberto wants to add text to the effect that we want to support multiple systems. Kai proposes that we add “…multiple collocated compliant systems” No objections.

Kai: Should we add more text to such as “…, and coexistence (see 18c)”. No objections. James makes the point that we should be clear what we mean by “coexistence” so that we don’t get trapped. Any objections? No objections.

Next clause is PAR clause 18a. James Gilb mentions that we may want to change the references to POS- pick something else like personal operating area, etc. Chuck would like to make sure that we clarify the last sentence: “110 Mbps is the required to support these types of data.” The point is that some systems may support lower data rates for some applications.  

Jeff suggests that we strike the last sentence and qualify the phase “high data rates” in the second sentence. Jim also recommends that we add “Additional data rates, lower or higher, may be supported.” No objections.  

Moving on to clause 18b. Mary questions why we need to spend so much time talking about WLANs. James and Rick points out that this was simply taken from the 15.3 PAR. Can we drop this point since 15.3 is well established. James proposes that we drop sentences 2,3 and 5 and remove the word “equally”. Mary agrees. Kai: Keep sentence 1? Yes. Keep sentence 2. No, dump it. Sentence 3: Dump it. Sentence 4, change by removing “equally”. No objections. Last sentences:  Leave it with minor editorial changes. 

Moving on to 18c:  Is it still relevant? Yes, now referenced in clause 13. Suggestions for changes? 

Michael notes that we are only working on a PHY, similar to Rob Poor’s suggestion. Rick cautions us that we need to be careful that we don’t sign up for too much work. James also suggests that we don’t necessarily promise to coexist. Chuck suggests that we simply say that we will “coexistence requirements will be established in SG3a selection criteria against which proposals will be evaluated.” Kai: any objections? No objections. 

Jeff has a question: do we think that we will have many objections from other working groups to this PAR. James suggests that we not worry about that, but understand that we might be making such changes later before the PAR is submitted.

Kai has one more point on email items. Rick supplied a figure for the requirements document. Kai wants to know where the figure goes, and will check in the minutes for the location.

James: are we going to resurrect the PMD? Rick: we don’t know. There is reference to it, but we will take it off line.  

Rick will take over the call. Two more items of business. 

First, Rick notes that Kai has submitted the requirements document and is asking for comments by Friday. Rick will collect any outstanding action items for other changes/inputs. One is the application tables. Chuck and Mary are working on this and will have this in the next day or two. Mary still doesn’t have data for low data rates for entertainment and gaming applications. Chuck also would like Sony to provide rates for content downloading. Rick asks Mary what else needs to be done to finalize the document. Mary wants to make sure people get to review the inputs from the action items. Mary and Chuck want to schedule time on the Apr 17 conference call to finalize the requirements document before we address the selection criteria. Rick requests that everyone make an effort to resolve comments before the actual call.

Second new business item is what we should do about the channel model. There are two separate issues. First, what will the process be for the channel model, second what are the technical requirements for such a model. Any discussion on the process?

Michael notes that there are already models for discrete narrowband systems, for UWB we might be able to use the results of work in conferences. Jeff thinks that we need to have a channel model before we begin the down-selection process. Chuck thinks that we should have a model before we even receive proposals. Jeyhan thinks it is good to get input for channel models, but thinks that it is important for the voters to get familiar with the proposals. He suggests that we have multiple proposal stages, an early stage where no simulations are done. James agrees that it worked well in 15.3 to add a channel model later, knowledge of the proposals helps to now what we need for a channel model. Chuck is concerned that proposals might change based on the channel model. Rick doesn’t want a process with unknown duration in series with the proposal process. Mike notes that we don’t want to change the rules, Jeyhan agrees, but feels that it is important to see the proposals for as long as possible. Rick asks if we can handle the process discussions on email or do we need a live discussion. Matt and Jeyhan would be glad to work by email. Stan feels that we can have email discussions, but the follow-up with a live discussion. Rick: when can we have a call? Tentatively shoot for Thursday, will send email and get comments on the time. Chuck suggests that we work out a schedule for the process. Stan agrees. Jeff agrees to head-up a sub-committee to look at the channel model issue and work towards some consensus. 

Meeting is adjourned at 2:43 EST. Thank you for all of your help.
Wednesday, March 27, 2002.

Jeff Forester (Intel)

Mary Duval (TI)

Jason Ellis (GA)

Mike Seals (Intersil)

Jeyhan Karagouz  (Broadcom)

Rick Roberts (XSI)

Jay Bain (Time Domain)

Stan Bottoms (Time Domain)

Jim Richards (Time Domain)

Darrell Diem (TDC)

Joy Kelly (TDC)

Kai Siwiak (Time Domain)

Matt Welborn (XSI)

Roberto Aiello (GA)

Bob Huang (Sony)

Chiu Ngo (Philips)

Gadi (Wisair)

1:03 Ad Hoc Meeting called to order, Rick Roberts presiding.

A few opening comments: first there is supposed to be a channel model call tomorrow, but Rick doesn’t  have the phone number yet. Roberto has the phone number, sent on Monday. The call will be 10 am PST on Thursday. Jeff will send the email to the exploder again to make sure everyone gets the time and phone number.

Another point, document 02/170r0 or r1, Rick would like for the document to be completed before the review. Chuck will be out for two weeks, so we will postpone the review of the technical requirements document on the 24th of April. Mary has no problem with this as long as we only proceed to parts of the selection criteria that do not depend on pending changes. Rick will have the initial agenda for the Sydney meeting by COB Friday for review and comments.

Kai will now begin to review text for 02/103r1 based on Rick’s suggested text. Stan also sent a short comment to the reflector. We begin with section 1: Broad Market Potential: Kai reads the suggested text. There are minor modifications suggested by Stan and Mary. Also Jeff had a minor comment. The final text is agreed on with no objections. Another comment, Jim would like to see some mention of audio distribution added to the text. We will address this by adding “wireless audio streaming” in addition to video, and we will drop the word wireless since it is redundant. Initial text from the email is:
1. BROAD MARKET POTENTIAL

a) Broad sets of applicability 

The increasing popularity of wearable, hand-held computing, communicating devices, and the proliferation of peripheral devices for them, has made clear that there will be broad based demand for these types of devices and connectivity between them.  

Wireless connectivity between these devices will make them easier to use, and more useful.  Since the next wave of these devices will need to support multimedia and large file applications, the next wave of wireless connectivity will require data rates faster than is currently available.  

Examples of these applications include providing high bandwidth between portable devices and high bandwidth home portals such as cable or DSL large file transfer needs, and wireless video cable replacement.  Examples of devices, which can be networked, include computers, PDA/HPCs, printers, set top boxes, information kiosks, image displays, virtual reality games, DVD players, robotic toys and camcorders. 

The wireless capability will provide better user experiences, functionality, efficiency, productivity, mobility and communications. 

b) Multiple vendors and numerous users 

The breadth of membership of this Alternative PHY Study Group demonstrates the interest in providing an alternate PHY for the 802.15.3 basic MAC.  Members include international wireless industry leaders, academic researchers, semiconductor manufacturers, system integrators, and corporate end users.

Individuals from more than xx 33 companies participated in drafting this PAR.  The target user base will be large as indicated by the growing demand for multimedia enabled PDAs, HPCs, Cellular/PCS Phones, digital imaging and digital audio devices.  This project also encourages the development of new categories in conjunction with the trend to extend high bandwidth to the within the home. 

c) Balanced costs (LAN versus attached stations) 

The standard for the 802.15.3 Alternate PHY will be developed with the aim that the connectivity costs will be a reasonably small fraction of the cost of the target devices such as PDA/HPCs, printers, Set Top Boxes, Kkiosks and DVD players as previously mentioned. 

Bob would like to see the text show that consumer electronics markets are a big application in addition to computing devices. We will add consumer devices to the first paragraph. Final text:

The increasing popularity of wearable, hand-held computing, communicating devices, consumer electronics, and the proliferation of peripheral devices for them, has made clear that there will be broad based demand for these types of devices and connectivity between them.  

Wireless connectivity between these devices will make them easier to use, and more useful.  Since the next wave of these devices will need to support multimedia and large file applications, the next wave of wireless connectivity will require data rates faster than is currently available.  

Examples of these applications include providing high bandwidth between portable devices and high bandwidth home portals such as cable or DSL large file transfer needs, and wireless video cable replacement.  Examples of devices that can be connected include computers, PDA/HPCs, printers, set top boxes, information kiosks, image displays, virtual reality games, DVD players, robotic toys and camcorders. 

[Secretary’s note: this paragraph may not have captured all of the edits discussed. See 02/103r2 for more]

The wireless capability will provide better user experiences, functionality, efficiency, productivity, mobility, portability and communications. 

Moving on to part B, first paragraph is the same. Comment from Bob is to add consumer electronics companies. Text is now

b) Multiple vendors and numerous users 

The breadth of membership of this Alternative PHY Study Group demonstrates the interest in providing an alternate PHY for the 802.15.3 basic MAC.  Members include international wireless industry leaders, academic researchers, semiconductor manufacturers, system integrators, consumer electronics companies and corporate end users.
Second paragraph, Mary want to add “display devices” to the list, also change “multimedia enabled” to multimedia data exchange. Also add digital video devices. Text is something like this, but might be slightly modified by the editor.

Individuals from more than 33 companies participated in drafting this PAR.  The target user base will be large as indicated by the growing demand for multimedia connected PDAs, HPCs, Cellular/PCS Phones, digital imaging, display devices and digital video and audio devices.  This project also encourages the development of new categories of products in conjunction with the trend to extend high bandwidth within the personal area space.
Moving on to Part C. Mary would like to add more devices to the list, as above. Jeff suggests that we remove the list. The final text is:

c) Balanced costs (LAN versus attached stations) 

The standard for the 802.15.3 Alternate PHY will be developed with the aim that the connectivity costs will be a reasonably small fraction of the cost of the target devices previously mentioned. 

Now we move on to the next section (Compatibility). No objections to the first part:

2. COMPATIBILITY

IEEE 802 defines a family of standards. All standards shall be in conformance with IEEE 802.1 Architecture, Management and Interworking. All LLC and MAC standards shall be compatible with ISO 10039, MAC Service Definition1, at the LLC/MAC boundary. Within the LLC Working Group there shall be one LLC standard, including one or more LLC protocols with a common LLC/MAC interface. Within a MAC Working Group there shall be one MAC standard and one or more Physical Layer standards with a common MAC/Physical layer interface. Each standard in the IEEE 802 family of standards shall include a definition of managed objects, which are compatible with OSI systems management standards. 

Note: This requirement is subject to final resolution of corrections and revision to current ISO 10039, currently inconsistent with ISO 8802 series standards.

The MAC (Medium Access Control) Layer of the Alternate PHY Standard will be compatible with the IEEE 802 requirements for architecture, management, and inter-networking and will be based upon the IEEE802.15.3 MAC

.
Now for section beginning with “The PMD”: comment, can we say “reasonable” level of coexistence. Rick noted that coexistence is becoming a bigger issue in 802, recently between .11 and .16 in a recent letter ballot. Rick says the main point is for us to show that we that we will be aware of the issue and do due diligence. Jeyhan agrees that we need to show EXCON that we will do the necessary analysis for coexistence, but not sign up for too much. He also asks if we should indicate that we will have backward compatibility to fall back to the QPSK 15.3 mode. Others think that we should not force the issue of a dual mode implementation. There may be some editorial smoothing in the final version. Final text is: 

The PMD (Physical Medium Dependent) Layer of the Alternate PHY Standard will be required to demonstrate a level of reasonable coexistence with existing IEEE 802 wireless PHYs.  Special attention will be given to coexistence with regards to IEEE802.11/11b/11a and 11g; with regards to IEEE802.15.1, 15.3 and 15.4; and with regards to IEEE802.16.  Also, coexistence with existing wireless services will be considered, such as the cellular service, PCS, GPS and radars.

Moving on to the next section, initial text is:

3. DISTINCT IDENTITY

a) Substantially different from other IEEE 802 standards. 

The 100 110 Mbps or faster data rates in this class of WPAN is not currently being pursued by any other Standards Task Group, including the 802.15.3 Standard which does not support the higher these data rates.

802.11 Standard may not provide balanced cost for the WPAN class of devices listed in section 1a. 

The 802.11 Standard does not address the power consumption envelope of the WPAN class of devices listed in section 1a. 

The 802.11 Standard may not address the reduced complexity requirements for the WPAN class of devices listed in section 1a. 

The 802.11 Standard optimizes for throughput at long distance, and roaming whereas the WPAN optimizes for low cost and low power consumption in a small form factor. 

b) One unique solution per problem (not two solutions to a problem). 

The Alternate PHY Standard will consist of one Medium Access Control and Physical Layer per problem.  Particular emphasis will be place upon coexisting with existing IEEE wireless standards.  We are unaware of any existing standard that will address this class of devices. 

c) Easy for the document reader to select the relevant specification. 

The proposed Alternate PHY Standard will be a distinct document with clearly distinguishable specifications. 

There is a change to increase the data rate reference to 200 Mbps. Also discussion about whether we should mention other unique properties such as BER and low latencies. Final text will be:

3. DISTINCT IDENTITY

a) Substantially different from other IEEE 802 standards. 

The 110 Mbps and higher data rates (200Mbps at reduce range) and substantially lower BERs with low latencies in this class of WPAN are not currently being pursued by any other standards.

Moving on to section 3b, there is a question about why 3b is needed. Rick explains that EXCOM doesn’t want multiple efforts to solve the same problem. No objections to 3b, or 3c. 

b) One unique solution per problem (not two solutions to a problem). 

The Alternate PHY Standard will consist of one Medium Access Control and Physical Layer per problem.  Particular emphasis will be placed upon coexisting with existing IEEE wireless standards. 

c) Easy for the document reader to select the relevant specification. 

The proposed Alternate PHY Standard will be a distinct document with clearly distinguishable specifications. 

Moving on to clause 4, initial text is: 

4. TECHNICAL FEASIBILITY

a) Demonstrated system feasibility 

There has been sufficient test results, numerous demonstrations, and simulations, to indicate that the quality of service, power management, network spectral coexistence management, and network management services objectives of the Alternate PHY are feasible.  Unlike WLANs which focus on robustness at long range, WPANs have a greater ability to focus on other priorities such as cost, size, power consumption and data rate.

b) Proven technology, reasonable testing 

There are examples of technology that exist today, which will allow design, and fabrication of these radio systems.   Error performance testing at 100 bit rates in excess of 50 Mbps at distances defined by the WPAN (about 10m) indicates the performance goal will be in the range required by feasible for this class of WPAN (refer to the PAR for WPAN definitions). 

c) Confidence in reliability 

The air interface protocol will be designed to meet commercial reliability standards. The data from existing products and prototypes representing the candidate approaches provide confidence in the reliability of the proposed solutions.

Why is the reference to network management services, does it come from the 15.3 MAC source? Gadi asks is most of this applies to the PHY at all.

4. TECHNICAL FEASIBILITY

a) Demonstrated system feasibility 

There have been sufficient test results, numerous demonstrations, and simulations to indicate that the high data rates, quality of service, power management, spectral coexistence management, and PHY management services objectives of the Alternate PHY are feasible.

Moving on to 4b: comments? Some discussion of what data rate should be referenced in the text. Also

b) Proven technology, reasonable testing 

There are examples of technology that exist today that will allow design and fabrication of these radio systems.   Error performance testing at bit rates well excess of 50 Mbps at distances defined by the WPAN (about 10m) and simulations indicates the performance goal of greater than 110 Mbps will be feasible for this class of WPAN.

c) Confidence in reliability 

The air interface protocol will be designed to meet commercial reliability standards. The data from existing products and prototypes representing the candidate approaches provide confidence in the reliability of the proposed solutions.

Moving on to 5a: initial text:

5. ECONOMIC FEASIBILITY

a) Known cost factors, reliable data 

Different performance requirements of WPANs will allow a substantially reduced cost of implementation over WLAN benchmarks.  High volume applications will provide a low cost source of components. 

Comparison of the candidate concepts to systems developed for P802.15.3 indicate cost will require the cost to be very similar.

b) Reasonable cost for performance 

Based on test results, prototype, and production solutions, the implementation estimates meet expected size, cost, and power requirements. 

c) Consideration of installation costs 

One of the The Alternate PHY standard objectives includes low cost installation with minimal operator intervention. 

Comments: remove “very”, also some discussion of the intent of the first sentence. 

5. ECONOMIC FEASIBILITY

a) Known cost factors, reliable data 

Comparison of the candidate concepts to systems developed for P802.15.3 indicates the cost will be similar.

b) Reasonable cost for performance 

Based on test results and prototype solutions, production and implementation estimates are expected to meet expected size, cost, and power requirements. 

c) Consideration of installation costs 

 The Alternate PHY standard objectives result in no impact on installation cost. 
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1:05 Ad Hoc Meeting called to order, Rick Roberts presiding.

Rick notes that there is a new version of 02/104r4 up on the server for technical requirements.

Rick asks for a report on the channel modeling sub-committee. Jeff Foerster: Time-line: propose a channel model by the end of the July meeting, consensus is that this is realistic, and allows us to select a model before PHY proposals are heard. Also, call for contributions will focus more on UWB channel, will indicate that other RF band proposals will need to provide information for their specific channels.  There has been no indication that any proposals will be made for other than UWB, so we will address other bands as required. 02/208 is the document number for the call for contributions. This document will be placed on the server and Rick will issue the call at COB Friday if there are no objections from the group.

Rick noted that document 022r3 will be revised to 022r4 to indicate a change in schedule for proposals to be presented in September and the July meeting will be used to hear channel model proposals and select a model for the group. We still would like to have the PAR and 5C done in May so that they can be presented to EXCOM and approved in July. Otherwise, the next plenary will be in November and we will not be a TG until the end of the week. Comments? Jeyhan noted that original 15.3 proposals there was an extra round of presentations added to PHYs. Michael thinks that there is no need to anticipate problems like 15.3, but we can slow things down later if we want to have more presentation time before voting. Rick agrees, we will leave the schedule for now, but 

Jeff asks if there is a specific document that describes the voting procedure. Rick says that we can tentatively use the same procedure that 15.3 used. 

Mike Seals doesn’t think that the matrix evaluation method worked too well because many of the scores were pretty much the same. Mary thinks this is because we changed the weights for scoring after the initial presentations and evaluations. Rick thinks that we can get thing to work better this time, and work on the matrix will take place in Sydney.

Kai now has the floor and we ill look at 02/150r0, the ALT PHY selection criteria. Starting with clause 1, are there any comments on the first section, Introduction? No objections to first or second paragraph. Proposed text for the third paragraph is:

The document is divided into four sections: General Solution Criteria, MAC Protocol Enhancement Criteria, PHY Layer Criteria and Evaluation Matrix.  The evaluation matrix provides the summary of criteria assessments expected with each proposal.

In the third paragraph, we will change the wording to “MAC supplements”. Mary: do we know enough about potential categories of MAC supplements to specify them in this document, or will they be unspecified here. Mike asked if other think that the evaluation matrix was helpful? James noted that the process in 15.3 helped the group to go through all of the categories on the selection criteria. The issue of the use of an evaluation matrix will be tabled until a later time without objection.

Moving on to clause 2.1: any problem with changing “cost” to “complexity “in the title, James notes that we need to address “cost” because it is in the PAR. Rick agrees. Jeff: is there anywhere else in the document that addresses complexity? We will change the wording to “cost/complexity”. We also remove “consumer-oriented” and refer to “device in a personal area space”.

Do we need to refer back to the requirements document? Rick suggests that we refer back to 02/104 in the second paragraph of the introduction. Mary thinks we need to have specific references in each section that point to the reference document.

Kai added the suggested text to clause 1 and also notes that this document takes precedence. Rick suggests that we just have the editor insert the appropriate references in each section as we go through. James will work with Kai to suggest ways to keep the references synchronized.

Mary: Do we need to delete reference to functions that are clearly MAC functions?  We will merge the encode/decode blocks and strike any references to encryption. Moving on to section 2.1.2: any comments? Change to “…challenged by participants.” Jim notes that in previous section we need to have increase/decrease match the bits/Hz term. Noted by Kai.  Moving on to 2.2 and 2.2.1 We will add specific PER and packet size (1024 bytes) to the text and a reference to the requirements document.

Mike asks if we need to indicate that proposals that do not meet specific requirements will be considered invalid. Jay thinks that should go in either the requirements document or here. Others think that we should avoid eliminating proposals that fail to meet all requirements. Kai: any more comments on first paragraph of 2.2.1. No more comments. Rick asked if we need to consider the noise figure used to compute the sensitivity. We agree to add text that proposals should show how the sensitivity is calculated. Do we need to include multipath in the measurement of input signl power? James: usual assumption is that this is a connectorized measurement. Also there is discussion of how the sensitivity relates to range in the requirements document. Discussion was stopped at clause 2.2.1, third paragraph. No objections to the last sentence in 2.2.1.

Call adjourned at 2:32 pm.   
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1:08 Ad Hoc Meeting called to order, Rick Roberts presiding.

Thank you for all of the comments on the documents for review today. First, we will address review of 02/104r4 (requirements document).   There is more input from Chuck in document 02/170r2 that will be folded into document 104.

Meeting is turned over to Kai for review of 104r4. Kai has gotten much input on this document. Kai will prepare an email that contains side-by-side current and proposed revised text for each section of document 104r4. He will then accept specific comments that have specific recommended changes. 

For the input from document 170r2, Kai will simply cut and paste the appropriate material into document 104 when the next rev is prepared. The email will hopefully be available by COB tonight. Rick notes that the requirements document is still open for suggested changes, but we will eventually finalize the text. In particular, when telecon minutes are approved in Sydney, the included changes will be final. Jay wants to be able to make changes to the requirements document if we have to. Rick agrees, but we need to make sure that requirements are static and not changed to match specific proposers needs.

Meeting is turned over to Kai for work on 02/105r1, beginning with 3.2.2, Interference and Susceptibility.

Jeff would like to talk about document 104, coexistence section, before we move on to the selection criteria.

Jason described why he would like to have 3 inch separation for coexistence. Kai will ask each member to comment on the specific separation distance they feel is appropriate.

Going back to 02/105r1, 3.2.2, any comments? Jeyhan thinks that 6 dB would be better than 3 dB margin. James agrees, Jim also thinks that a larger number would be easier to measure. Any objections to leaving the section as is (with a change to 6 dB)? Jeff asks about a clarification on the differences between interference and susceptibility section and the jamming section. Jeff suggests merging the two sections since they accomplish the same things. Kai asks if Jeff could provide text for a merged section. Rick thinks that we don’t need to have specific numbers (power levels) for interferers/jammers. Jeff thinks that proposers might need to be specific about assumed jamming power levels that are used to measure jamming effects. One approach is pick a set of representative jammers and based on those extrapolate performance for other jammers. Michael thinks that the proposers should do the analysis. Jeff thinks that we need to have a more detailed model for acceptable levels of jamming resistance. Gadi thinks that the three sections 3.2.2/.3 and .4 all address different type so signals and should be separated issues. Gadi suggests that for interference susceptibility we should measure at two different point relative to sensitivity: one close to sensitivity, one as much as 20 dB above sensitivity to understand the different effects on the system for different scenario. There is other discussion about whether this is simply a matter of dynamic range requirements, and should be handled separately. Kai asks if there are objections to having the susceptibility measured at two different points relative to the sensitivity (e.g. 6 dB and 20 dB). Jeyhan questions the need to measure susceptibility high above sensitivity. More discussion about dynamic range of the receiver and where the susceptibility should be measured. Kai decides to move further discussion to email, and makes a note in text that actual figures will be discussed there. Moving on to 3.2.2. Jeff notes that he has volunteered to revise these two section, should we wait to review them later? Kai agrees. Jeff asks if anyone willing to help would send him email. Moving on to 3.2.4: multiple access. Jeff thinks we should address both coordinated and uncoordinated systems. Suggested text: “MA is the ability of systems to share the total system capacity” for first sentence. No objections.  There is a comment that much of the MA functionality is already specified in the MAC. Therefore, move this section to 5.4 under the section on number or simultaneous operating full-throughput PANs. Kai agrees, we will move 3.2.4 to section 5.4 and deal with it there. Moving onto 3.2.5 Coexistence. Rick thinks that we should make the relevant measurement to be the effect on the PHY, like PER. Gadi thinks we could use a degradation in the link budget. Others agree that we should focus on the effect on the PHY, there is discussion about he best way to quantify the effect for our definition for the coexistence. We are almost out of time, so we will pick up here next. Week. In summary, 3.2.2 and 3.2.3 will be reworked by Jeff (and others) to combine them. 

Call is adjourned at 2:30 pm EDT.  
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1:06pm EDT Ad Hoc Meeting called to order, Rick Roberts presiding.

Opening Announcements

Rick will be updating the meeting schedule for Sydney (doc 02/179).  Jason Ellis will be doing a tutorial at the meeting entitled “Effects of UWB PRF on system performance.”  SG3a meetings will be held in the James Cook room.  Matt Wellborn (a new dad) is unable to travel, so Rick will be looking for volunteers to take minutes at the meetings – we must have a designated secretary before meetings can start.

A conference call is to be held on the 8th of May.  There is no published agenda yet, but it will include work on selection criteria.

Kai – comments on 02/104 technical requirements:  People were asked to respond to two issues:

Issue #1 (coexistence), the majority were in the 30cm camp, so 30cm is chosen.

Issue #2 additions comments as follows:

We are going to adopt the introduction, everyone agreed.  Most people chose to adopt 2,3,4,5 sections.  Section 6-9 no changes proposed.  Adopt new sections 10/11.  Hope to have an edited document by end of week.

Review of Jeff’s interference/coexistence material.

Getting the document number for this has been slow, so not posted yet – Rick sent out as email.  Jeff walks through proposed content:

Specific 802 interferers and “generic” unknown interferers (laptops as tone interferers, modulated interferers) are shown.  In the 1st section, changed the definition slightly to combine into a single definition.

There are a number of interference models presented, but Jeff does not have one for microwave ovens yet.

Michael suggested adding 802.15.4 to the list.  Jeff agreed to look at this, but would prefer to limit the number of different configurations.

Neil Askar – what about PCS band, why isn’t that in there?  Chuck notes that non-802 devices been removed from the current tech requirements doc, replaced by regulatory statements.  Kai states that we have no control over anything other than 802 devices, so should not deal with it.

Rick – BlueTooth used an RF-blocking test, and we could do something similar to that.  You don’t spec a certain number, but ask proposer to characterize w/ swept RF interference.

Jeff – there are two ways to look at it – could use to evaluation, but at the end of the day have to become comfortable with the end proposal.  We need specific numbers to know what environment is and complexity needed to handle these kinds of interferers. 

Jeff – does it make sense to add another OOB interferer?  Let’s start by asking this question for PCS – do we want to have it?  Michael Dydyk wants PCS to be included.  Rick can live with this, just as long as we don’t have to get into the specifics of the waveform, so a specifying something like a sinusoid may be desirable.  Jeff asks Michael to take a crack at making a proposal for a PCS interferer – Michael agrees to do this.

Jeff continues with interference susceptibility – Table includes 2.4GHz narrow band 802 interferers.  Also included a wideband (802.11b/802.15.3), 5GHz Wideband 802.11a (16 QAM OFDM), generic inband and tonal interferers.

On “little or no impact”, Chuck suggested changing to something specific -- 8% PER or less.

James Gilb mentions that 110r14 annex has microwave oven model that could be used.

Kai – the way the sections are worded, if somebody comes in with a sensitive receiver, these definitions would penalize it.  James Gilb – those are just the tradeoffs you need to make.

Jeff summarizes action items:

* Add PCS model (Michael to provide)

* Little or no to be changed to PER < 8%

* Rick to send out Microwave Oven model.

Gadi – We should ask proposer to define the power levels used for evaluation.  What is the impact of the receiver at various power levels?  Gadi will send out details an email (bridge audio problems prevented good discussion).

Jeff suggest that if PER is > 8%, then the proposer should explain at what power levels the receiver can meet requirements.  We will incorporate text after changes, and Jeff will help Kai integrate it.

Chuck asked about process on technical requirements – COB Friday for next revision.  We will either approve it at that point, or review further commentary.  Rick will put on the agenda for next week’s conference call to review.

Back to Kai, editing on clause 3.2.3 (coexistence) selection criteria.

Rick – are there comments on 3.2.3.1?

Jeff – unsure if link budget is the correct figure of merit.  If looks like white noise, OK, but if something else, maybe an inappropriate assumption.  Jeff doesn’t feel that coexistence has been given enough clarity yet.

Jeff favors a BER or throughput loss metric.

Rick could agree with a BER figure of merit, but Jeff feels that he has not had enough time to give coexistence the time it needs -- we need to be specific on values.  For now, we will keep the text as is, and Jeff will work on new proposed text offline.

Jeff – a new figure is needed on physical layout.  Rick will get back from old document end send out.

3.2.3.2 Values -- We review of bulleted items, based on Rick’s late-breaking email.

Michael suggests rewording “two devices in a piconet…”

Kai -- Onmi-directional (0dBi antenna assumed) added to the intro.

Jeff – regarding transmit power and separation distance.  15.3 PHY is a 2.4GHz PHY, so not as concerned about the rise in the noise floor, but UWB might be different.  Would like to think about this more.

Rick – we need to leave proposers a degree of freedom.  Joy agrees, we do not want to overly constrain.  Jeff – need a range of separation distances, where the closer the better.

IC1 – distances changed to 0.3m and 10m, JamesG – suggested to put in a hop rate at 1600 hops/sec assumption.  Decision is to add in note saying “Hopping can be stopped for purpose of this test”.

IC2 – Again, change to 0.3m and 10m separation between piconets.

IC3 – discussion about the distances, and 100m – is that too far?  Jeff recommends 0.3m and 100m.  Jim Richards has concern about 100m – what are the assumptions about that 100m?  Jeff agrees, and would rather specify the received power levels.  Jeff wants to look at the link budget of 802.11x, and figure out what it means in terms of received power.  James says to use the 802.15.2 model.   Jeff -- What assumptions do you make about receiver design?

Rick – thinks an AWGN non-Multipath model makes sense for this.  Telecon time grows short, so we agree to stop discussion on this, and cover channel assumptions on email.  Rick will put on the agenda 

Mary DuVal will volunteer to be secretary next.

We stop here at IC3.

Call is adjourned at 2:30 pm EDT.  
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1:06pm EDT Ad Hoc Meeting called to order, Rick Roberts presiding.

Rick reviews the agenda, some old business with 104r5 (specific comments), also 105r3 will be worked and then new business. 

Chuck wanted some time to discuss a few sections of 104r5. Specifically, section one is more like a description than requirements, suggested a change in the title to indicate such. Chuck read the email for those who didn’t have it. Suggested changes: title to “PHY Layer Technical Characteristics”. Also Chuck believed that the majority of votes were for 30 cm in section 4. Why is it now 1 meter. Kai responded that after all votes, the majority was for 1 meter. Kai also feels this number is controversial, so he tried to word the text to indicate that coexistence performance is important at various distance, including possible 30 cm and 8 cm. Chuck would still like for the smaller ranges to be included so that they will be reflected in the selection criterion. There was lengthy discussion about whether we should ask for coexistence for closer ranges. Chuck and Jason feel that 30 cm and 8 cm are important to know. Matt, Bob, Joy and Michael all agree that such close ranges are problematic and propagation assumptions make any such estimates meaningless. Kai reviews the conditions that must be met for far-field, distance form the antenna, many wavelengths away. There seems to be consensus that the shorter ranges are not meaningful numbers to report. Rick asks if we should just drop the 8 cm, since 30 cm did win an earlier vote. Others feel that even 30 cm has become more questionable given the more recent discussions. Jason suggests that we stipulate that the 8 cm performance be somehow validated. Kai asks if there are any other examples of such close range requirements for other 802 systems. Michael suggests that we leave the 1 meter range in and remove others, pending further discussions in Sydney. Kai will add comments to that effect.

Moving on to comments on section 10, Chuck suggests that we soften the language about using the 802.15.3 MAC without any modifications. Jay notes that much of this motivation for this section was from Bob Heile’s guidance for the PAR to gain approval. There is a question about how similar the text is in the PAR  to this specific section. Kai does agree that the text in section 10 is quite tough. Chuck read the text that was in the PAR, some commented that this seems a little bit softer. Chuck asks what is the meaning for the word “supplement”? Does this preclude changes to the core part of the MAC? Jay thinks that there is freedom to add new commands, information elements, etc. Chuck asks if we can take this up in Sydney. Rick says that he PAR has already been sent to Bob Heile. Kai asks what should we specifically do to fix section 10. The first sentence seems okay. What about the second? Rick notes that he is still waiting on feedback form Bob Heile to see if the existing text in the PAR is okay. Michael asks why we are discussing this again. Chuck indicates that this is new text, Kai agrees. Kai suggests that we note that this section will be brought in to agreement with the PAR once the final review of the PAR is done and we get feedback from the WG chair. Jason asks what he process will be after we get the PAR back from Bob. Rick indicates that we will have a chance to see the document, but we would be wise to take any of Bob’s advice on the PAR.  Rick will keep the group informed about the status of the PAR when he gets more information. Rick notes that he PAR is on the SG3a agenda for Sydney as part of a package of documents completed in teleconferences. The PAR is also on the agenda for the WG approval, and Bob Heile indicated that he will get the approval via a letter ballot if necessary.     

Matt also had a few questions about the inclusion of extremely high data rates (e.g. 1 Gbps) in the tables in section 2. Chuck explains that the intention was simply to motivate the desirability of data rates “in excess” of 480 Mbps as noted in the section 2.0 text. Matt has no problems with the items given that explanation.

Kai notes that we can now close this document out with the indicated changes and editorial notes described above. Rick indicates that the document can be sent directly to Rick Alfvin for posting. 

We are now moving on to document 105r3 and picking up at section 3.2.3.2, IC4. Jim noted that the value of 100 mW would imply a restriction on the 11a to the middle UNII band. Without objection, we agreed to change the Tx power to 50 mW for more generality. Also, it is noted that 802.15.4 is not represented, and this will be noted to be included later as IC5. Rick will contact 15.4 to see what might be appropriate scenario for this section, and will supply text. 

Moving on to clause 3.3, technical feasibility. Kai indicates that there may be some editorial changes, there are no objections to the technical content of the section. Moving to 3.3.1.1 the existing text definition doesn’t seem to be very suitable. There is a question about the goal of this section. The idea, based on experience in 15.3, is that the technology required for the proposals can be implemented effectively with proven manufacturing techniques. This seems to make sense. Jeyhan suggests some specific ideas for text. Chuck asks if we should indicate that this section should address all of the different components of the proposed system (e.g. including antenna, passive components, etc.).  Kai suggests initial text: “Manufacturability is defined in terms of the use of mature, cost-effective manufacturing processes with evidence of mature manufacturing capability.” No objections on 3.3.1.2.

Moving to 3.3.2. There is a question about what the definition of “Time to Market” should be. Kai suggests: “Time to market answers the question, when will the proposed system be ready for deployment?” 3.3.2.2 there are no objections. Kai will indicate that we will pick up at 3.3.3.

Any new business? None noted. Rick looks forward to seeing every in Sidney. 

Call is adjourned at 2:27 pm.
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