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May 30, 2001  (01/267 Revision 0)





ATTENDEES:


Jeyhan Karaoguz


Keith Holt (keith.holt.intel.com)


Chandra Vaieyanathan   


Jim Allen


James Gilb











AGENDA 





- Roll Call


 - Old business


    - Upcoming inter-interim meeting in San Diego - JPKG


	- Set goals


	- Set agenda


	- Determine types of restaurants to visit and beverages to drink.


    - Review latest issues list (01/122r4) - JPKG


	- Add new issues.


    - Start closing out goals for San Diego - JPKG


 - New business


 - Adjourn











James Gilb called to order 1:12 EDT  





The first action was to discuss the interim-interim meeting in San Diego, June 28th.  Three have confirmed with preference for the Radisson.





 James than reviewed the agenda for the San Diego meeting.





Goals - close out all technical issues in PHY clause





1) Generate words to define CCA


2) Generate words to define IFS'es and slots


3) Generate words to define LQI (RSSI and MSE)


4) Determine header coding and generate definition


5) Solve QPSK/OQPSK, provide suggested amendment.


6) Symbol clock synchronization


	- Can we provide optional capability


7) Review jamming margin numbers.


8) Generate wording and picture for data whitener, determine seed


source.


9) Review PLME commands and PHY PIB, resolve all problems.











We got into a discussion of item 6.  Jehyan thought that clock sync was not needed, but Holt thought it would be important.  It might be the same crystal anyway, but there was agreement that the number need to be recalculated on the new packet size.  Gilb reiterated that this is currently a discussion of the agenda, and not to solve the problem today.  All agreed that the optional part should be removed and it will become either mandatory or omitted. 





Item 8 will be a review of Jehyan's words and not "generate the wording".  





Item 10 was added " resolve any new MAC / PHY issues.   Gilb will take the action to talk to Roberts and Heberling to make sure we know what needs to be addressed.  Gilb also has a list of MAC issues he has to send to Heberling.  





We then reviewed the agenda that was sent out.





{email snip}





Agenda (formal one to follow)





Thursday, June 28, 2001


8:00 am		Call meeting to order


8:01 am		Approve/modify agenda


8:05 am		CCA definition


9:00 am		IFS and slot definitions


10:00 am	Recess for break


10:20 am	Meeting called to order


10:21 am	Define LQI (RSSI and MSE)


12:00 noon	Recess for lunch


1:00 pm		Meeting called to order


1:01 pm		Do more stuff


3:30 pm		Recess for break


3:40 pm		Meeting called to order


3:41 pm		TBD


6:00 pm		Recess for dinner





Friday, June 29, 2001


8:00 am		Meeting called to order


8:01 am		Do stuff


10:00 am	Recess for break


10:20 am	Meeting called to order


10:21 am	TBD


12:00 noon	Recess for lunch


1:00 pm		Meeting called to order


1:01 pm		Do more stuff


3:00 pm		Adjourn meeting





It will be rewritten to reflect the less detailed format used in or normal meetings.








Then we discussed venues.  The Radisson was preferred.   J.Allen will secure the meeting room, pending a final approval of the venue on Tuesday of next week. 





The dinner venue will be decided June 28th AM and added to the meeting agenda by Gilb.





Issues list, doc.  01224r4 was then reviewed. 





Gilb added item 11 which is define or remove PHY service field,  item 12 for a discussion of an 11 Mbps BPSK mode, and item 13 about channel allocation for the lowest channel.  





Jeyhan asked if we should add the 125 mW power level, and we might want to add transmit power control.   Jehyan suggested we look at .11a for their methods for pollution control.  Item 14 was added to consider RF power control per the new NPRM.





Jeyhan also suggested we have people assigned for each item. For the draft wording the following items were accepted as listed below:





         			Item			Owner





      3,4,            8,             12,  14	 Jeyhan,


1,2,      5,             9,10,11,		 Gilb


                6 				 Ling/Holt  


                     7                     13	Chandra Vaieyanathan








Items due June 14th are:   1,2,3,6,7,8,


Items due June 28th are: 4,5, 9, 10,11 12, 13,14








On item 12 , Gilb reminded Jeyhan to consider tables and other text impact in the draft for the  BPSK discussion.








New Business:


Should we have calls each week?  Jeyhan suggested we work and not do the conference calls and work toward the June 28th meeting.   The Chair agreed, and therefore we will resolve issues by email, and we will have meetings ever other week. 





Visa to Australia -  Jeyhan asked about the status.  J.Allen updated the committee that the Australian Venue has not been announced yet, but should be set this week.





Next PHY meeting is June 14th.





Meeting adjourned at 1:58 PM EDT.











June 14, 2001  (01/267 Revision 1)





Attendees:





James Gilb


Jeyhan Karaoguz


James Allen


Rick Roberts


Keith Holt


Chandra Vaieyanathan  Chanderav@ieee.org











Agenda:





- Roll Call


- Old business


- Updates on 6/28 items


- Determine header coding and generate definition - Karaoguz


- Solve QPSK/OQPSK, provide suggested amendment - Gilb/Karaoguz/Ling


- Review PLME commands and PHY PIB, resolve all problems - Gilb/Roberts


- Resolve any new MAC/PHY issues. - Gilb


- Define or remove PHY service field. - Gilb


Resolve possible lower speed (e.g. 11 Mb/s modes) and how to handle 


- Change frequency for lowest channel?  Do we violate FCC 15.249 or do 


- Do we add transmit power control?  How is that implemented?  Is it optional or mandatory? - Karaoguz


- Review 6/14 items


- Generate words to define CCA - Gilb


- Generate words to define IFS¥es and slots - Gilb


- Generate words to define LQI (RSSI and MSE) - Karagouz


- Symbol clock synchronization  - do we do it and what is the definition - Ling/Holt


- Review jamming margin numbers. - Chandra


- Review wording and picture for data whitener, determine the seed source. - Karagouz


- New Business


- Adjourn





Minutes:





Meeting Status:  Who plans to attend?: Chandra, Jeyhan, Keith, Gilb, Allen - Allen to get a digital projector The Meeting room is confirmed at the Radisson Rancho Bernardo (858) 451 -  do we need a projector, 





Action:  Allen to email Keith.holt@intel.com travel data.





Header Coding.  Jeyhan sent out a FrameMaker proposal with scrambler, RSSI and encoding to Gilb this morning.  He will convert it to a format non-Framemaker users can read, and send it to the subcommittee.





OQPSK will be addressed at the San Diego meeting.





PLME commands - At the meeting, we will take notes and give them to Roberts to incoporate.





Resolve new MAC/PHY - no new issues to report.  James to investigate with Heberling and will send him comments before the MAC meeting June 18,19.





Lower speeds - if we want to do this, we may to change base mode to a lower rate. 


Jehyan looked at some possibilities.  We're not sure what we need to do yet.  Discussed the options and impact on the header and coding.  Will discuss in San Diego.





FCC Channels - for lowest channel -  Stan wants to stay at 15.249 rules with option for 15.247.  





Transmit Power Control (TPC)- Jeyhan has looked at .11a and other proposals.  We need to decide if we want to add more levels.  We agreed yes.  Jehyan will put the words together.   








Now to the actions due today:





Gilb - CCA and IFS are not done yet.





LQI - Jehyan put some RSSI inputs to Gilb via email.  16 to 256 values are possible.  There is no table on how the intervals are encoded in dot 11.  We had decided to do 3 db increments on 45 db of range, and start at 6db above sensitivity.  Gilb suggested there be 16 steps between sensitivity and max input.    Jehyan, said OK, what is the accuracy?  +_ 3 db was suggested.  Gilb would like the make it relative. 





Transmit power control requires backoff under certain conditions.  What happens to coordinator's power level?  Gilb said the beacon can not use power control.   Roberts asked what the levels stand for.  It is relative information 


Which has not been defined yet.  Gilb explained  how it might work by requesting data from the PIBs of other devices.  The SME might control that is not defined.  The hooks are there though.  Roberts said that Xtremene Spectrum thought about Piggy backing RSSI data into the ACK packets.  Why donít we always send RSSI data in PHY header rather than make it data payload is the issue.  Rick felt that a short fields are sufficient.  This needs to be figured out in conjunction with the issue of xmit power control.  





There was a discussion about how the xmtr determines what power to send.  Rick, Gilb and Jeyhan discussed the process for using power control and RSSI. 





Jeyhan will put a proposal together and address Rick's question to define "what it is being used for and what needs to be in there".  It will included: Xmit power control, rate changes, channel changes, and how it is fed back, and how the xmiter decides what to do. 





Rick suggested also suggested that the smarts is in the rcvr, not the xmiter.  In one suggestion, the receiver sends the  results to the xmtrs.  





Action: - Rick will look into using the data and will discuss it at the Mac interim about using the RSSI signal to establish xmit power control and rate changes and channel changing. 





Action: Jehyan will take of all the plumbing to get the data extracted form the PHY.  





Jeyhan would like it mandatory.   Jeyhan will withdraw the mean square error because changell change to fast and RSSI is good enough. 





Allen asked if we could detect the difference between interfers (e.g. BT vs WLAN).  It will be discussed at the interim-interim meeting. 





Holt discussed symbol contract high side convergence - will it be goofed up.  


Is it possible to mess this up and what is the definition.  Keith is not sure it will help his design, but could offer flexibility to the standard if it is included.  Keith suggested it be derived from the same xtal (same as .11's approach).  Gilb says this probably implies what we want but is not really defined.  Gilb asked Holt to propose this, and he will try to mess it up to test the case.  The real issue is long term (packet period) drift.





Review jamming margin numbers.  Chandra put together a spreadsheet comparing other standards .  Our  numbers are close to .11a.  Stan sent out a email about an error in document 217 - spec for 22 Mbps adjacent channels.  Gilb acknowledged the need to add that fix.  Chandra mentioned that if we change the channel plan, we need to redo the simulations.  The spreadsheet will be sent our for sub-committee review.








New business:


Question from Keith - does the dynamic channel selection have any requirements on tuning speed  - is should be in clause 11.2.6.4 .  An open issue is how fast the MAC can ask for a channel switch and link it to how fast the PHY can respond - gilb to send to heberling and Raju.  James said 224ms may be too fast to do easy designs for the 64QAM mode where phase noise is more important than channel switch time.





Gilb thinks that .11 is undefined.





Other new business - 








Allen asked how we thought we were doing against the schedule.  We think we will be done. 





Keith asked about table 74.  Should the power level be what it is "per megahertz".  It seems misleading. Gilb will add a table footnote to explain the units. 





Gilb has to send the process to handle the balloting and draft creation prior to the Sonsor ballot phase where Seip's proposal starts.  





Action:  Allen will give agenda feedback to Barr for the Graphic so Gilb can focus on other matters. 





Action:  Gilb to determine if Xmit power needs to put back into the PHY PIB table for power control. 








11:20 adjourned by Gilb. 











June 28, 2001  (01/267 Revision 2)  (Interim in San Diego)





PHY Minutes for June 28, 2001, San Diego, CA





Goals (and final Status)





RESOLVED: Generate words to define CCA - Gilb 6/14


RESOLVED: Generate words to define IFS'es and slots - Gilb, 6/14


RESOLVED: Generate words to define LQI (RSSI and MSE) - Karagouz, 6/14


RESOLVED (needs wording): Determine header coding and generate definition - Karagouz, 6/28


RESOLVED: Solve QPSK/OQPSK, provide suggested ammendment. - Gilb/Karagouz/Ling, 6/28


RESOLVED: Symbol clock synchronization - Ling/Holt, 6/14- Can we provide optional capability


RESOLVED: Review jamming margin numbers.- Chandra, 6/14


RESOLVED: Generate wording and picture for data whitener, determine seed source. - Kara�gouz, 6/14


RESOLVED: EVM measurement wording - Holt


RESOLVED: Review PLME commands and PHY PIB, resolve all problems. - Gilb/Roberts, 6/28


RESOLVED: Resolve any new MAC/PHY issues. - Gilb, 6/28


RESOLVED: Define or remove PHY service field. - Gilb, 6/28


RESOLVED (needs wording): Resolve possible lower speed (e.g. 11 Mb/s modes) and how to handle them. - Karagouz, 6/28


RESOLVED: Change frequency for lowest channel?  Do we violate FCC 15.249 or do we go to the new 15.247? - Gilb, 6/28


RESOLVED: Do we add transmit power control?  How is that implemented?  Is it optional or mandatory? - Karagouz, 6/28


RESOLVED: Base rate, IFS, slots and other words - Gilb, 6/28








Agenda


Thursday, June 28, 2001


8:00 am 		Call meeting to order


8:01 am		Approve/modify agenda


8:05 am		Determine dinner location


9:00 am		Work on goals in the order listed above


10:00 am		Recess for break


10:20 am		Meeting called to order


10:21 am		Continue work


12:00 pm		Recess for lunch


1:00 pm		Meeting called to order


1:01 pm		Continue work


3:30 pm		Recess for break


3:40 pm		Meeting called to order


3:41 pm		Continue work


6:00 pm		Recess for dinner





Friday, June 29, 2001


8:00 am		Meeting called to order


8:01 am		Continue work


10:00 am		Recess for break


10:20 am		Meeting called to order


10:21 am		Continue work


12:00 pm		Recess for lunch


1:00 pm		Meeting called to order


1:01 pm		Continue work


3:00 pm		Adjourn meeting








Attendees:


Jeyhan Karaoguz


Keith Holt


James Gilb 


Bob Heile


Jim Allen (acting Secretary) 


Jonathon Cheah


Ee Hong Kwek








Minutes:


Call to order - 9:14 AM PDT after a windows2000 display problem delay.


[Ed note: all proposals and status in this document need to be confirmed by the TG before being accepted).





Agenda was modified to include EVM measurement discussion.  Since there was no input on PHY issues from Heberling, that item will not be reviewed.  The agenda was approved and my be taken out of order to accommodate discussions and attendance. 





Item 5- OQPSK vs. QPSK discussion: Allen discussed the history of the OQPSK option as a compromise between proposals.  We discussed the implications of the FCC NPRM for higher power dot15 devices.  Ling's document 01/225r0 was discussed in this context.  Karaoguz reviewed his analysis that the CAZAC sequence for nQAM does not work on OQPSK.  Holt says it is a key feature of the PHY.  Jeyhan reviewed previous desires of members to keep the ability for both diversity antenna, and equalization.  He recommended QPSK. 





There was a design discussion on the merits of implementing both designs.   





We checked QPSK and OQPSK designs against criteria such as: channel fitting, CAZAC support (Constant Application, Zero Auto-Correlation), multiple modes, lower speed modes, impact on the Power Amp., spectral characteristics, the probability of errors, implementation issues, improved range for 11mbps mode at 11 Msps, and so on.  Gilb discussed the power issues with 15.249 vs. 15.247. 





We discussed that  the proposed 15.247 allows higher transmit power and relaxed out-of-band power from 2390-2400 MHz.  A higher power mode would require a higher power back-off.  To go to 247 rules and higher power would require higher back-off to control xmit spectral mask tails.  Stan's doc is 01225r0.  





When we discussed the 11Mbps rate, we considered whether the base mode should be 11 Mbps.  There are problems with longer beacons, at slower rates, and performance issues in general.  We decided to use 11 Mbps mode as a back-off mode, and then returned to the modulation discussion. 





Cheah added that 11a would not get to 54Mbps any time soon [due to the DSP requirements].  We agreed that we should focus on key high-speed data rates that define our application spaces.  "The First order of business is that the standard has to be accurate technically".  





We discussed Delay Spread requirements.  802.11a does not have this problem because of the guard time for spread spectrum.  Cheah suggested 250ns of display spread, for corner kiosks, busy conference rooms.  25ns is homes and is in our requirements.  Jeyhan referenced, and later Gilb showed the papers that set our criteria.  Jeyhan said that the delay spread we picked and the equalizer is traded off to match the cost, performance needs.  Jeyhan can correct up to900ns delay spread with his approaches.  Training sequence is 16 samples, 1.45 microseconds, 10 sequences.





Fading assumptions (Jeyhan) is constant during the packet, however the reflector moves.   Cheah thinks that the assumption is wrong.  Differential Doppler shift is an issue.  Walking speed is not issue, closing speed.  Jeyhan said that the packets at this speed are so short, the Doppler is not important. Jeyhan says he has calculations he could send Cheah that show we are OK up to 60 miles per hour.  





For header coding, (section 3.4), the header will be sent at base rate because it has significantly less bits (12-14 bytes), it will have a higher probability of reception than the frame. 





We discussed that the11 Mbps mode could provide a longer-range mode.  Gilb suggests the FER needs to be calculated. To see if a lower rate is a better mode and worth putting in.  Cheah can provide an analysis of header reliability.  





See section 3.5 for more notes.





Jeyhan suggest keeping lower rates simple and limited to 11Mbps, it has a good probability of error.  This logic removed the need for 5.5 Mbps modes.





Cheah is concerned about the implementation loss of sensitivity.  This PHY assumes AWGN but they see Log Normal distribution with scattering.  Jeyhan discussed how we got to where were are and what simulations were done to justify the position.  








~10:30 break.





The QPSK discussion continues with discussions on Silicon processes, head rooms, and other issues affecting our assumptions.





Cheah comments on OQPSK: Most of the benefit is in the PA.  It is easier to make and is more efficient.  Also, non-linear filtering is a plus for wide band filter designs, and it is more tolerant to band limiting, and variations in design and manufacturer.  From a bad side: OQPSK progression to QAM is bad to design and implement.  One company does it with DSP, so higher rates need digital hardware PHY vs. DSP.  "It is not more difficult but is more."   Offset of I/Q makes equalization difficult, a.k.a. it is different than QAM.  QPSK is more sensitive to band limiting.  





Conclusion:  After all that we agreed that the preferred implementation is to put in QPSK.   This preserves the CAZAC and is easier to implement with QAM.





The discussion returned to whether we should add 11Mbps mode.  We thought it should be added by changing the trellis coding.  Base rate is still 22 Mbps.





Holt added that QPSK is defined as encoded.  Should it be differential? What is in the std?  Jeyhan said packets are so short so differential will not be useful.  The header also removes the need to differentially encode.  What is needed for coherent detection?  Differential is used for fast detection and is cheap to do.  This will exclude the CAZAC preamble.





11:45 AM





Section 11.3.3 was updated to include differential only applies to uncoded QPSK mode and does not apply to the CAZAC sequence.  





Recessed for lunch


Reconvened 12:42 PDT





Gilb revisited the agenda.  We completed items 4,5,13.





Since Keith is on a short day Friday, we will take his actions next: Symbol Clock Synchronization.





We reviewed Holt's proposal where it is recommended we tie Carrier frequency and Symbol rate together from the same source.  There was a discussion on how to implement this without phase inversion and how it affects various implementations.  There is no way to make sure this clause is without problems in the future, but there was a lot of discussion looking for a problem, without finding one.  Cheah confirmed Holt's analysis and referenced a paper he wrote in 1994.  As long as signals are multiplied and not added, things are OK.





Conclusion: We adopted the working in the proposal.  Resolving item 6.  A discussion on testability ensued.  





We then began discussion about transmitter impairments.  What kind of corrections are needed to address group delays, noise, phase noise, I/Q delay mismatch, inter-modulation, carrier leakage, I/Q gain imbalance and I/Q phase error.  EVM measurements can be done with HP or similar equipment.  Question still remains about what happens with an equalizer.





Cheah - if we want to define EVM, look at TIA standard IS-136 for error circle of modulation.  This defines how bad it can get but lets it be a trade of several parameter axes.  There is a lot of discussion of measurement verification, and how to determine what is being measured.  It was proposed that it compared against 802.11.





Table 7.2 - EVM values were modified in section 11.5.3.  2dB were dropped off each EVM value, and the center column dropped.  The EVM wording will be done by Holt to make sure all the clarifications of the measurements are included. 





The issue came up of how to determine when the last bit is sent if the payload is less than the maximum size.  We will need to know the number of bits, and we are trying to figure out how.  Raju assumed it would be in a PHY field.  That could consume a lot of bytes.  It was clarified that all data comes in Octets.  We would need 11 bits to represent the frame size.  How does the MAC determine the number of good bits in the last octet?





For the scrambler, we will assign seed source of 2 bits in the PHY header.  Use a 16 bit seed that is shifted by 0, 4, 8, or 12 bits based on the value of the 2 bits.  The bits are incremented for each packet.  The draft will be changed to include a table that relates 2 bit value to 16 bit seed.  Holt suggested we make sure we try to add ones in the sequence so we don't get a lot of zeros.  It will be Table 3.1 and the graphic will add Sn and XOR points.





The PHY and MAC header are sent using the QPSK mode. 





As the RSSI text rolled up on the screen, Cheah mentioned that RSSI is integrated over one CAZAC sequence.  The draft will be updated to include that more accurate description.  It will be referenced to QPSK.  There was a discussion that resulted a proposal of 6 dB steps, and relative to sensitivity.  RSSI will be used for power control and channel selection.  Also, channel selection.  We debated RSSI needs and definition for an hour to make sure we use it and spec it correctly, and consistently with other standards.





Jeyhan wants smaller than 6dB increments, but others are concerned about the cost and difficulty in smaller levels.  Allen mentioned that RSSI is also needed for customer feedback.  We adopted 6 dB + 3dB, starting at RCVR sensitivity, 4 bits.  An implementer may need to correlate to BER and other data to make good decisions.  RSSI is reported from the last packet vs the last "n" packets.  Cheah mentioned that from an implementation perspective, it is easier to measure based on top-down vs. sensitivity-up due to all the noise sources.  It becomes a headroom measurement.  Holt added that its easier to implement, but is harder to interpret.  Discussion on trying to get too much data from one signal and what a second signal might be ensued.





CCA is for "transmit check before send".  Cheah noted that the text in the d0.4 document came from 802.11 and it was used for provide diversity antenna selection.  The reference will be updated.





The proposal was to include an MSE (mean square error), off the equalizer.  Max. receive input level for the BER criteria is adopted as -10dB because is only 3db off BT and BT is not high enough from Cheah's experience.  Jeyhan will put back the text he took out earlier on this.





Gilb mentioned that we could also turn off or bypass the LNA to solve some of the input power problems.





The PHY Service field is addressed as follows, 2 bits for seed indicator, 3 bits for rate indicator, 11 bits for frame length in bytes. 





Regarding the MSE, we were having problems measuring and defining this.  We decided to propose S/N from the slicer or equalizer.





It was proposed to apply only to QAM, there are 5 bits that covers a dynamic range between 28 dB to 12 dB of SNR.  The value is encoded with the 0x0000 as the best signal quality or highest dB MSE and 0x111111 representing the worst signal quality and the lowest dB MSE.  See section 3.3 of document 01/323r0 as this was changed later in the meeting.





In general, Gilb added that bits = trunc(2*(SNR-11.5)).





The above discussions are captured in document 01323r0P802-15_TG3-PHY-interim-meeting-resolutions.pdf. 





We reviewed what was left. - Jamming margins, IFS'es, PLME, Mac/Phy issues, Channelization, TPC, and Base rate.





The meeting was called to recess at 6pm. 








Meeting Called to order at 8:10 AM  Friday June 29, 2001





Attendees:


Jeyhan Karaoguz


Keith Holt


Jim Allen


James Gilb


Jonathan Cheah


Ee Hong Kwek








Allen notified attendees that the meeting fees are $50 each.  





We discussed the wording for LQI and came up with the wording in section 3.3.  





"The link quality indications (LQI) shall be reported for the TCM coded QAM modes using an SNR estimation.  The SNR shall be measured at the decision point in the receiver.  The receiver shall report the SNR as a 5-bit number that covers a range of 12 dB to 27.5 dB of SNR. The values of 0x00000 shall correspond to 12 dB SNR and 0x11111 shall correspond to 27.5 dB SNR with equal steps in between."





Went back over the goals, section 1, and resolved item 3.  





We'll now cover section 3.1 CCA for some words that Gilb added.   ED has been defined as the Energy Detect Threshold.  This text adds that the integration time is 16 symbols, which corresponds to a single CCAZAC sequence and is approximately 1.45 us based on the ll Ms/s symbol rate.  





Gilb asked us to keep in mind that this is used during the CAP period to share the medium.  Holt suggested that there may be more data needed by the MAC to make more complex decisions.  Gilb mentioned that there are ways to do this out side of the standard and implementation dependent.  There was a great amount of discussion about what levels to specify and trying to be responsible spectrum citizens.  -60dB is too high and sensitivity is too low.  The ED threshold was discussed and -70dB integrated over a 16 symbol period was proposed as a compromise.  Holt was concerned about actually testing this before standardizing it.  The comment was made, on how this gets changed after the standard is done, and that this may be a parameter that is not hard coded in Si. 





This resolved item 1. 





The next topic is SIFS, section 3.2.  Gilb is looking for comments on the text for section 11.2.6.1.





Allen suggested that there should be a graphic for 8.2.1 d0.4 for SIFS.  Gilb suggested Raju might be able to provide it.





10:28 AM





Next topic - frequency for lowest channel.





Jeyhan suggested that we need pictures for this too.





Cheah suggested that it is easier to make more complex synthesizer than more complex filters. 


We discussed the new rules for FCC and other country rules as well as other standards.   Cheah suggested the current channel transmit mask is too close at 4 points on the graph.  Customers will not like performance against spec even though it would pass regulatory needs.  We also want a world radio.  Consequently, we propose a 4 channel scheme where the lowest channel is optional for a world wide radio to avoid spurious emission problems in Japan.  





Action - Gilb: We reviewed Chandra' proposal 247 high-density channel plan, the first channel should be 2413 rather than 2412 to ease the emissions at the low end.  James to change the channel plan, see section 3.14 for the exact wording. [ed note - see resolution further on].





The next decision is whether to use the pending 15.247 or 15.249 rules for our standard.  Gilb made a table of comparisons of the regulations, and criteria such as number of channels, channel separation, xmit power, worldwide availability. 





Action - Gilb needs to get doc number for Chandra's submission and Chandra needs to put it into boilerplate. 





The Japanese restrictions for freq. also limit us to 10 mW.  This is also a globalization issue for us to discuss later today.





Lunch break.





Jamming plan was discussed. There was an error that Ling sent in on 6/13/01.  It was fixed and it was resolved.





Section 11.5.2 was revisited to get rid of the action for Keith to review text.  The text was updated. 





Agenda item 14 - Chandra called and we discussed the channel plan questions.  We misunderstood the Japanese 25 uW specification so the original plan is OK.  Chandra will space out the top band a little.





We looked at the justification of 15.247 15.249 rules and worked on table 2.  We picked 15.247 with NPRM for center frequencies since synthesizer is 1MHz steps (implied) changes can be made fast.  That way the NPRM failing is not such a big risk and the advantages of easier implementation and as shown in the table make it worth the risk.





1:30 PM





We began the discussion with Jeyhan on Transmit Power Control.  The PHY needs power mapping which is simple.  The MAC is not so simple.  802.11.TGh has some proposal, which we may want to consider.  Gilb asked if this should be required or mandatory.  It will be mandatory.





We discussed other standards, CMOS capability limits where heat sinks are needed and decided on:   


"A compliant transmitter that is capable of transmitting more than 4 dBm shall be capable of reducing its power to less than 4dBm in steps no smaller than 3dB and no large than 5dB.  The steps shall form a monotonically decreasing sequence.  A compliant device shall have its maximum transmit power level and nominal power level step size indicated by its PHY PIB.





2:00 PM





Now the PIB discussion starts.  We discussed the CCA command needs.  Since this is an integration issue, it may need a start and stop unless it is self-clearing or timed.  Section 3.3 was updated to align RSSI and CCA.  CCA was changed to 8 steps of 8 dB with +-4 dB.  This will make it easier to implement.  





We also needed to include LQI with the RSSI commands, so a change to table 54 was needed. 





Section 3:10 - We discussed the PHY NAP commands and the need for more modes.  BT has a clock that allows the system to sleep for up to a day.  An external stimulus can be used as one way to wake devices up (eg. a mouse movement).  Some PHYs may not sleep because of AC power.  Cheah suggest we need to spec. modes and reasons to wake up.  Gilb suggested that different modes may require different management modes that can be defined later.  





In draft d0.4, section 6.8.4.16.2 should have an its effect of receipt that the PHY stops its current reception.  Gilb to fix.





This finishes the PIB discussion.





Meeting Adjourned. 2:48 PM PDT.
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