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MINUTES

802 liaisons:

· Liaison with 802.18 (Radio Reg. Group): Nothing to report.

· Liaison with 802.19 (Coexistence Group):  Nothing to report.

· Liaison with 802.16h (Co-existence): Nothing to report.

External liaisons:

· with MSTV: Nothing to report.

· with CEA: Nothing to report.

· IEEE Broadcast Society: Nothing to report.

Objective of the meeting:

A review of the objectives for the meeting was made. 

Monday AM2 (Opening Plenary)

The Chair called the meeting to order at 10:35 am.

The Chair went through the agenda of the opening plenary.

The agenda (22-07-0001-03-0000-802-22-wg-tentative-agenda-january-20076) was approved by unanimous consent.

The minutes of the Dallas November 2006 meeting (22-06-0256-01-0000_DRAFT_802.22WG_Minutes_Nov06) were approved by unanimous consent. 

There were no matters arising from the minutes of the previous session. 

Patent policies were introduced by the chair. The two usual slides were shown and read by the Chair. 

Inappropriate topics for IEEE WG meetings: the usual slide was shown. 

The Anti-trust statement and ethics slide was presented and read by the chair.

IEEE-SA Letters of Assurance (LOA) or patents: the chair reminded everyone of the duty to submit LOA.

Attendance is being recorded on a signing sheet, the assumption is that 75% of the time needs to be spent in the meeting for the participant to be considered as present during the meeting. It is not allowed to sign ahead or backward.   

Documentation requirements: the Chair admonished the WG members to use the templates and follow their built-in directions. 

Other announcements: the Chair announced that there is a document on the server (802ombuds.pdf) about the IEEE 802 ombudsman. 

Nothing to report from 802.18. There will be some joint meetings with 802.18 to finalize their comments to the FCC NPRM. 

Nothing to report from 802.19, BTS, CEA and MSTV/NAB. 

There is legislation being re-introduced on white spaces in the US, which if approved by the two chambers would require the FCC to release their rules for the white spaces within 180 days from the enactment. It is difficult to predict the timeline of the enactment. 

Report from Spectrum Sensing Team: a number of presentations on sensing techniques have been received, and a new agenda will be uploaded. 

Motion: Move to set a firm deadline for the March plenary, for any proponent who has proposed a sensing technique, to present credible simulation results, with the understanding that lack of follow-through would lead the proposed technique to be removed from the draft. 

Moved: Victor Tawil
Seconded: Steve Kuffner

 Yes: 21, No: 0, Abstain: 3.


 The motion passed. 
Old business: There was no old business.
New business: The Chair announced that 249 comments had been received and compiled in the document 22-07-0035-00-0000_WGR2_Comment_DB_Report_011407.pdf, which is posted on the server. The old technical comments that had not been addressed in November 2006 were asked to be re-submitted. The old editorial comments will be addressed with the new comments. 

A WG member indicated that he still wanted to submit new comments since he had technical troubles meeting the deadline. The Chair asked is anybody objected to accept these new comments. No objection was heard, so the Chair granted the right to include these comments into the comments database. The Chair announced that another comment on the security section in the working document will also be accepted in the database, although it had not been submitted within the deadline. A revision of document 07-0035 will be posted.

Steve Shellhammer asked for a clarification on how the resolution of these comments will take place. The Chair clarified the comments and resolution process. Parallel sessions were provided to that effect for the ‘comments and resolution’ committee to address technical comments in priority. Resolutions that are not controversial would be addressed directly, whereas controversial resolutions would come back to the main group for discussion and vote. The Chair projected the document 22-06-0241-01-0000_Moving_Forward_at_Dallas to remind the WG about the procedure that was accepted for resolving the comments.

The Chair asked how many people would want to volunteer to participate in this committee. A show of hands indicated that about 8 people were interested. Sessions of comments and resolutions were sorted between the PHY and MAC topics. Based on those assignments and scheduling considerations, a revision of the agenda (22-07-0001-04-0000-802-22-wg-tentative-agenda-january-2007) was posted on the server. 

Wendong Hu and Zander Lei indicated that they were ready to volunteer as co-editors of the draft standard. 

The meeting recessed at 12:12 pm until 1:30 pm

Monday PM1

The Chair called the meeting to order at 1:30 pm.

The Chair announced that some new documents have been uploaded on the server. 

Bill Rose, the Chair of TG1, summarized the pending issues relative to aggregation of TG1 beacons. This session of the WG was devoted to joint issues on beacon aggregation between the WG and TG1, in order to reach an agreement for a direction to TG1 from the WG on beacon aggregation across TV channels. 

The 3 options for aggregation of beacons across channels were reviewed and discussed: 

· no cross-channel aggregation of beacons to protect Part 74 devices that operate on different TV channels,

· a database to indicate the channels where the cross-channel aggregated beacons are located (for planned events),

· an increased detection time (10’s of seconds) for aggregated beacons not entered in the database. 

The points of discussions towards a decision are summarized below:

· Chris Clanton pointed out that planning of wireless microphone subchannels should take into account the presence of the beacons because of intermodulation products from the beacons. This problem would require the wireless microphone event planners to know on which channel the beacons would aggregate. 

· It was pointed out that the subchannel normally occupied by a beacon would be risky to use in any situation, since it is not predictable whether or not another microphone user would put a beacon on that channel on the beacon subchannel nominally at the DTV pilot carrier. Therefore, the concern about spectrum consumption of beacons cannot be fully addressed by aggregating beacons across channels, since a wireless microphone cannot reliably be set in the subchannel where the beacon would normally go, if a beacon can pop up anytime in any channel. 

· Jerry Kalke raised the problem of the reliability of the access to the database. Can the WRAN find an aggregated beacon if it fails to read the database? Bill Rose mentioned that the WRAN would access the database much more often than the frequency with which the database would need to be populated, and the downtime of the database should be insignificant compared to the database access and update times. 

· Victor Tawil raised the idea that the channel where the primary beacon would be transmitting could be fixed regionally or across a whole country. In terms of WRAN operation, the difference with the database idea is that the channel of the primary beacon would be fixed regionally, so the WRAN would not need to access a database. 

· Greg Buchwald mentioned that this free control channel may not always exist across an entire region of WRAN coverage where intensive use of wireless microphones may be frequent. The feasibility of a single control channel across a regulatory region could not be resolved.

· Bill Rose summarized that there is always a possibility to deploy one beacon per TV channel for a planned event, or to use a single beacon on a channel, whose information is put in the database. 

The meeting recessed at 3:26 pm.  

Monday PM2

The Chair called the meeting to order at 4:11 pm.

The discussion on TG1 beacon aggregation across channels resumed. 

Kelly Williams summarized the proposal in which the wireless microphone planning organization would reserve a microphone subchannel in a TV channel regionally for the primary beacon, as an alternative to the proposed database for the primary beacon. 

Greg Buchwald pointed out the increased unreliability for the wireless microphone in case the WRAN needs to sense an aggregated beacon. 

Carl Stevenson pointed out the unreliability of the beacon subchannel in the spectrum planning of wireless microphones, given that a beacon can show up in any beacon subchannel. 

Motion 1: to direct TG1 to move forward on the basis of no cross-channel aggregation. 

Moved: Bill Rose
Seconded: Ivan Reede

Discussion took place. 

Motion 2: Move to table the previous motion to 6 pm, contemplating an amendment to the motion. 

Moved: Ivan Reede
Seconded: Ramon Khalona

 Yes: 18, No: 1, Abstain: 5.


 The motion passed.  Motion 1 tabled until approximately 6 pm.
Gerald Chouinard made a presentation on the status of OFDMA parameters (22-06-0264-02-0000_OFDMA_Parameters). The spectral efficiencies of several possible WRAN designs were compared.  Discussion took place on what features relative to channel training should be optional or mandatory. 

Ivan Reede made a presentation on Geolocation (22-07-0015-00-0001_Reede_Geoloc_OFDM_Simulations).  A number of questions arose and were addressed.

Discussion resumed on the previous motion. A motion to amend was made. Ivan Reede called the question on the motion to amend. 

Motion 3: to amend the previous motion 1. 

Moved: Ivan Reede
Seconded: Bill Rose

 Yes: 15, No: 3, Abstain: 9.


 The motion passed.

Amended motion 1: move that 

the 802.22 working group directs Task Group 1 to proceed with the development of the beacon standard working draft with the following guidance and constraints:

1)
A system of aggregation of multiple broadcast beacons representing multiple television channels shall not be considered in the first draft;

2)
Provision shall be maintained within the beacon broadcast data field for the transmission of sub-channel information for the purpose of aggregation within a single television channel.  This data also provides necessary information for spectrally efficient use of each channel by the authorized devices.

3)
 Provision shall be maintained within the beacon broadcast data field that would allow the transmission of information representing multiple aggregated television channels.  This provision would support future use of a common control channel should an authorized regulatory body require or support the adoption of a control channel method to protect authorized devices.  This data also provides necessary information for spectrally efficient use of each channel by the authorized devices.

4)
 “Authorized Devices” shall be defined as Part 74 in the US or equivalent devices in other countries operating under licensed spectrum rules per applicable regulatory bodies.

5)
Multiple channel aggregation may be supported by means of a populated database that is recognized by both the licensed and unlicensed device operators.  

Moved: Bill Rose
Seconded: Ivan Reede

 Ivan Reede called the question.  

 Yes: 14, No: 1, Abstain: 11.


 The motion passed.
The discussion on the OFDMA parameters resumed. 

Straw poll: Is there agreement in the group that the set of OFDMA parameters presented earlier should be accepted as the mandatory parameters?

· How many people support this set? 16. 

· How many people think that something else should be mandatory? 1. 

· No opinion: 9. 

How many people think they know enough about the upstream single symbol preamble? 1 person raised hand. Discussion resumed on upstream techniques for channel estimation and their implications on OFDMA parameters. 

The question of upstream subchannel granularity has implications on the decision on the need for upstream preamble, the operation of the upstream coexistence slot, and the minimum number of upstream symbols containing pilots to characterize the upstream channel for each CPE. 

Gerald Chouinard summarized the remaining issue to be resolved on OFDMA parameters

· mandatory vs. optional features (impact at base station vs. impact at CPE: an option at the CPE may need to be mandatory at the base station). 

· US preamble vs. US pilots for channel estimation

· Sets of PN sequences for the different preamble symbols, with good PAPR properties

· number of superframe and frame preamble symbols

· subchannelization permutations

· minimum US sub-frame size and US subchannel granularity, and its relation with the operation of the coexistence beacon protocol that uses the US coexistence slot.

Gerald indicated that more time was needed to discuss these various options and asked that some time period be set aside during the week to advance the discussions on the PHY parameters.
Ivan Reede asked for clarifications on the comments and resolutions process. The Chair clarified that when the comments and resolutions of the unofficial letter ballot have been resolved, there would be a vote to bring the working document to WG letter ballot as a draft, with directions for the editors to implement changes according to the resolution of the comments. This is expected to happen in March 2007. 

The Chair notified that further discussion on Ivan Reede’s Geolocation proposal will require more time during this week. 

The meeting recessed at 7:09 pm.  

Tuesday AM1 (TG2)

Task Group 2 met during the AM1 slot. The secretary of TG2 took the minutes of this session.

A parallel session of the comments and resolution committee took place. 

Tuesday AM2 (Spectrum Sensing Tiger Team)

Steve Shellhammer opened the meeting at 10:35 am.

A parallel session of the comments and resolution committee took place. 

Steve Shellhammer reviewed the agenda and the list of presentations on sensing algorithms (22-07-0029-02-0000-Spectrum-Sensing-January-Agenda).

Steve Shellhammer made a presentation on the performance of an ATSC detector using peak combining. (22-06-0243-01-0000-An-ATSC-Detector-using-Peak-Combining). 

Discussion followed, especially on the justification of averaging the results obtained for the 12 test profiles. The method presented does not meet the original sensing requirement, (-116 dBm) but improvement was shown by combining multiple ATSC synchronization data fields. One action item is to provide the improvement for each signal file, going from the use of 1 to 4 to 16 fields. 

Discussion followed on the -116 dBm threshold. Gerald Chouinard contended that a requirement that sets the probability of detection of the incumbent at the edge of the protected contour would be more appropriate than setting a detection threshold in dBm.

Victor Tawil requested to see the performance of the sensing algorithms for a baseline baseband laboratory DTV signal with only AWGN. 

Ivan Reede contended that due to the fact that the WG is developing an international standard, it would be preferable to see the performance of basic energy detectors.

Gerald Chouinard pointed out that the WG should consider the performance with collaborative sensing using multiple independent sensors. So far, there is about a 7 dB gap between the detection threshold originally developed by 802.18 in its comments on the 2004 NPRM and what a single CPE can achieve. 

Hang Liu made a presentation on signature based sensing algorithms (22-07-0028-00-0000_Thomson-signature_based_sensing).

A list of action items was devised. 

ATSC Signal Detection using Peak Combining (Steve Shellhammer)

· What is the improvement for each signal file, going from 1 to 4 fields and 4 to 16 fields? (Steve)

· Discuss a different sensing metric (Maybe the PMD averaged over noise, multipath and shadow fading) (Gerald)

· Baseline with a laboratory signal with noise (Steve)

· How many independent sensors are needed to get sufficient performance?

Signature based sensing algorithms (Hang Liu)
· Plot in terms of SNR and not receiver power to dissociate the performance of the sensing algorithm from the performance of the sensor RF front-end

· Give details on how the results from all the segment are combined

· Simulate with baseline (clean signal) with added noise

· Plot PMD for each of the individual signal files, on a combined plot (or individual plots)

The meeting recessed at 12:00 pm.  

Tuesday PM1 (joint meeting with 802.18)

The Chair called the meeting to order at 1:30 pm.

A parallel session of the comments and resolution committee took place.

The minutes of the 802.22 and 802.18 joint meeting were taken by Peter Murray, and are copied below. 

Joint meeting with 802.22 for work on the NPRM White Spaces Comments document
18-06-0073-00-0000_FCC_TV_cmt_TV_band_R&O_d3.doc

The meeting started at 13:30

The secretary suspended the meeting while John Notor, as the editor, copied the contributions from 802.22 into the master document before discussion started.

The meeting restarted at 14:00.

Version d3 was presented and now includes the input from 802.22.

John started to read through the document and  edits to spelling and grammar were made from time to time.

In paragraph 13 there was discussion and some disagreement on the inclusion of wording related to “Personable Portable Devices”.

The chair took note that there was to be a discussion on this subject within 802.18 later in the course of the weeks’ meetings. The subject was left open.

The reading and small edits continued starting at paragraph 14.

Clarification to the meaning of paragraph 16 was made in a discussion related to Licensed or Unlicensed operations.

Editing was made inparagraph 16 to 21 to clarify some of the points.

Editing was made in paragraphs 21 to 28 to clarify meanings and correcting calculations and levels.

The meeting was recessed at 15:30 but discussions continued for the PM2 period in the 802.18 meeting room, Lancaster.

The 802.18 meeting convened at 16:00.

Starting at paragraph 30 Winston suggested that we await input from Gerald Chouinard on some of the paragraphs on this subject

Editing from paragraph 31 continued. Discussion ensued on the need to ensure that the Part 74 devices are licensed by the users. 

Editing for clarity continued through paragraph 80.

The meeting was recessed at 3:30pm and the discussions and the discussions were to resume in the PM1 period on Wednesday at the joint 802.18 and 802.22 meeting.

The output document is: 18-06-0073-00-0000_FCC_TV_cmt_TV_band_R&O_3a.doc 

Tuesday PM2 (TG1)

Task Group 1 met during the PM2 slot. The secretary of TG1 took the minutes of this session.   

A parallel session of the comments and resolution committee took place.

Tuesday Evening (TG1)

Task Group 1 met during the PM2 slot. The secretary of TG1 took the minutes of this session.   

Wednesday AM1 (TG1)

Task Group 1 met during the AM1 slot. The secretary of TG1 took the minutes of this session.   

A parallel session of the comments and resolution committee took place.

Wednesday AM2 (Spectrum Sensing Tiger Team)

Steve Shellhammer called the meeting to order at 10:30 am.

A parallel session of the comments and resolution committee took place.

Jianwei Zhang presented the simulation results for spectral correlation sensing with real DTV signals (22-07-0034-00-0000_Huawei_Simulation_Results_Spectral_Correlation_Sensing). 

Kyutae Lim asked how the proposed technique would work in channels impaired with multipath. The proposers were requested to provide more information on how they produced the reference signal used for correlation in the frequency domain in multipath channels. The proposers were also tasked to show the result for the probability of misdetection in logarithmic scale. 

A discussion on the bandwidth of the filter that should be used at the sensing receiver followed. Ivan Reede pointed out that the WRAN specifications may have to specify the sensing filter adjacent channels rejection. 

Monisha Ghosh pointed out that the scheme presented suffers from noise uncertainty. 

Action items for Jianwei Zhang:
Spectral Correlation Sensing with Real DTV Signals ( Jianwei Zhang)

· Supply more detail on the spectral pattern used for the spectral correlation

· What was the specification of the filter used in the simulation?

· Run a simulation with an adjacent channel signal present and determine how the adjacent channel signal affects the probability of false alarm and the probability of detection

· Review the “Initial signal processing of captured DTV signals for evaluation of detection algorithms” and see if we need to include a filter specification (Steve)

· Converts the plots to use a logarithmic scale in the vertical axis for the PMD curves

· Give a little more details on the steps that are taken in the sensing procedure

· There seems to be a potential issue with noise uncertainty (like in the case of the power detector).  Run simulations with noise uncertainty of (1 dB

Jianwei Zhang presented a method of interference detection using preambles (22-07-0032-00-0000_Huawei_Interference_ Detection_with_Preamble). Discussion followed to determine what primary signal levels could be detected by this technique. The WG discussed what would be specified in the standard to support the proposed technique. 

Action items for Jianwei Zhang:
Interference Detection using Preambles for Sensing (Jianwei Zhang)

· There seems to be a potential issue with noise uncertainty. Run simulations with noise uncertainty of (1 dB

· Was the WRAN PN signal sent through a multipath channel?

· There is a potential quantization problem under the conditions of a WRAN signal much stronger than the incumbent signal.  Evaluate the effect of quantization with a very strong WRAN signal.

· The WG needs to determine how to evaluate this proposal

Jianwei Zhang presented a method of orthogonal interference detection for sensing (22-07-0033-00-0000_Huawei_Orthogonal_Interference_Detection).

Action items for Jianwei Zhang:
Orthogonal Interference Detection for Sensing (Jianwei Zhang)

· There seems to be a potential issue with noise uncertainty.  Run simulations with noise uncertainty of (1 dB

· Was the WRAN signal sent through a multipath channel?

· There is a potential quantization problem under the conditions of a WRAN signal much stronger than the incumbent signal.  Evaluate the effect of quantization with a very strong WRAN signal.

· The WG needs to determine how to evaluate this proposal

Victor Tawil presented updates to the sensing test plan (22-06-0202-02-0000_Sensing_Test_Plan). 

Action items for Victor Tawil:

Sensing Test Plan (Victor Tawil)

· Add a test to evaluate the intermodulation in two other channels and to check the false alarm rate

· Add a section on the analysis of the data from the tests

· Incorporate the I/O description sent out from Carl, into the document

Some modifications were made to the agenda of the week for the sensing team. 

The meeting was recessed at 11:24 pm.  

Wednesday PM1

The Chair called the meeting to order at 1:48 pm.

A request was made to the group for any objection to modify the agenda so that TG1 can use this period for a meeting.  There was no objection. The group agreed by unanimous consent to cancel the joint 802.22/802.18 meeting in this slot, and that TG1 take over this slot. 

The secretary of TG1 took the minutes of this session.

A parallel session of the comments and resolution committee took place.

The joint meeting with 802.18 was cancelled, and the discussion on the reply to the FCC took place in the 802.18 TAG in the Lancaster meeting room.  The notes were taken be Peter Murray.

After a sidebar discussion by the chairs and editor it was agreed to move to the 802.18 meeting room to continue the edits on the NPRM White Spaces Comments document 18-06-0073-00-0000_FCC_TV_cmt_TV_band_R&O_d3a.doc (continued).
The meeting recessed at 3:30 pm.

Wednesday PM2 (TG1)

Task Group 1 met during the PM2 slot. The secretary of TG1 took the minutes of this session.   

The Chair of 802.22 asked if there was any objection to moving the TG1 meeting from PM2 to PM1 on Thursday, and having a WG meeting in the PM2 meeting on Thursday. No objection was heard. 

A parallel session of the comments and resolution committee took place.

Thursday AM1 (TG2)

Task Group 2 met during the AM1 slot. The secretary of TG2 took the minutes of this session.   

A parallel session of the comments and resolution committee took place.

Thursday AM2

Steve Shellhammer called the meeting to order at 10:35 pm.

A parallel session of the comments and resolution committee took place.

The agenda of the session was reviewed. The Ad-hoc group reviewed the working document (22-06-0259-00-0000_v0.2) annex that describes sensing algorithms, to determine if the proposers have any intention to show performance results. 

· Energy detection: is there anyone who is planning to give any update or detail by the March meeting? Nobody volunteered to bring more information in March.

· Section 11.3.2.2 multi-resolution spectrum sensing (wavelet). The proposers were not certain to be able to provide something. They are developing hardware. They will try to present data based on that concept, with a 50% chance to be able to present something in March (Kyutae Lim). 

Kyutae Lim contended that nobody has showed results that proved to meet the requirements, although good results have been obtained. He asked how to determine if a technique could be included even if it does not meet the requirements. Steve Shellhammer specified that the Chair ruled that unless you present simulations results, the technique won’t get in. It does not specified that the algorithm must meet the required thresholds. 

An agenda item was added: discussion on what is the requirement to get a sensing technique into the working document. 

· Section 11.3.3 fine/feature detection (PN sequence for fine sensing of DTV): contributor is undetermined. Nobody volunteered to bring more information in March. Plan to produce an update based on action items taken this week after the presentations (Hang Liu, Steve Shellhammer). 

· Section 11.3.3.3 cyclo-stationary feature detection: Nobody volunteered to bring more information in March.

· Section 11.3.3.4: a requirement section. It is not a sensing technique.

· Section 11.3.4: spectral correlation sensing: plan to produce an update based on action items taken this week after the presentations (Jianwei Zhang). 

· Section 11.3.4.4: proposed receiver structure. This is not a sensing algorithm. 

Ivan Reede pointed out that there could be incumbents that have not yet been identified in countries other than the US, that would require new specific sensing techniques, and these have not been addressed in the WG yet (licensed Wireless DOCSIS 700 MHz systems, at least in Canada and Australia). 

Steve Shellhammer presented the spectrum sensing function (22-07-0052-00-0000-The-Spectrum-Sensing-Function). 

A questions and answers period followed. Victor Tawil asked whether the spectrum sensing function (SSF) would need to be the same at the CPE and at the BS. Victor Tawil asked whether the proposed SSF supports signal classification. An additional mode for classification could be added. 

Steve Shellhammer indicated that the black box would be in the standard as mandatory, with at least one or two mandatory mode, and possibly other modes as optional. Discussion ensued on what the possible inputs and outputs of the black box could be. 

Steve Shellhammer asked the sense of the group if it would be useful to have such a technique, and if it should be in the draft. Steve Shellhammer took an action item to produce a word document to be discussed in conference calls. 

Wendong Hu presented a simultaneous sensing and transmission technique (22-07-0017-00-0000_STM_Simultaneous_Sensing_Transmission). 

Action items for Wendong Hu:

Interference Mitigation for Simultaneous Sensing and Data Transmission in IEEE 802.22 (Wendong Hu)

· After people have some time to review the method and the numbers in this document (7/17r0) this document will be reviewed on the sensing conference calls

· Revise some of the values once they have been reviewed with the sensing team

The meeting recessed at 12:40 pm.

Thursday PM1 (TG1)

Task Group 1 met during the PM1 slot. The secretary of TG1 took the minutes of this session.   

A parallel session of the comments and resolution committee took place.

Thursday PM2

The Chair called the meeting to order at 4:00 pm.

The Chair mentioned that Senator Kerry has reintroduced the white space bill, and it is almost sure that a companion bill will also be introduced. The Chair announced that because of the regulatory pressures, the WG should act faster towards finalizing the standard. 

Motion: Move that the IEEE P802.22 WG resolves, due to the need to produce its Standard in the most timely manner due to the regulatory environment, that the first published version of the IEEE 802.22 Standard will implement a basic single channel system with the only optional features being advanced FEC methods, with the understanding that additional optional features that have been proposed, or may be proposed prior to the publication of the first version of the Standard, will be deferred to an Amendment PAR (or PARs) to be initiated at a later date. 

Moved: Chang-Joo Kim
Seconded: Ivan Reede

 Yes: 26, No: 0, Abstain: 0.


 The motion passed.
Gerald Chouinard reported on the PHY parameters ad-hoc group. At the end of Tuesday, the group had a reference set of parameters based on 10ms frames,and a superframe header included at every 16 frames composed of a superframe preamble followed by two channel training symbols and the superframe payload symbol.  The first frame was to be shortened by 3 symbols to maintain the period to 10 ms.  This header would be followed by the FCH and MAP symbol (first frame without preamble) and the normal US and DS subframes.. Downstream and upstream subframes contain pilots arranged to which cover all subcarriers in a subchannel every 7 OFDMA symbols. The issue of coexistence beacon slot was found to be “orthogonal” to the PHY parameters.  However, the definition of the PHY parameters for the coexistence beacon protocol is still not completely defined and needs more work to bring it to the point where it has been develop from the MAC perspective. Contributions have been received from Monisha Ghosh and Eli Sofer onpreamble design, training symbols and sub-carrier/symbol tile arrangement. The number of repetitions of the  PN-sequencesin the preamble symbol for synchronization purposes is one of the remaining issue (2, 3 or 4). The number of preamble and training symbols is another unresolved issue.

Gerald Chouinard is looking to get an agreement on one set of parameters, knowing that the current reference is 7 symbols for channel estimation on the DS and US. Another set of parameters could be proposed supported by simulation results, and would need to improve upon the performance of the reference set of parameters in order to be accepted as a replacement. This work would need to be supported by conference calls before the March 2007 meeting. 

Gerald Chouinard took an action item to prepare a document to summarize the current status of consensus on the OFDMA parameters and the proposed pending variations to be resolved before the March meeting. 

David Johnston made a presentation for a security sublayer proposal (22-07-0054-00-0000_Security_Proposal_preliminary). A discussion period followed. Ivan Reede expressed some concern with respect to the availability and accessibility of the information on the implementation of the various secure algorithms proposed in the document.  The proposer was asked to continue his work on security for 802.22. 

Edward Au presented the current status of comments and resolutions. 364 comments were received in total (297 technical, 67 editorial). As of today, 221 technical comments were discussed and 76 are remaining. 

Three main issues were presented to the WG: 

· Comment 106 was presented to the WG (FDD)

The Chair ruled that since FDD was characterized as an option (22-06-0200-01-0000_Table_of_Options_in_P802-22_D0.1), the previous motion provided that FDD be deferred to a future Amendment. Ramon Khalona suggested placing a placeholder in the Standard specifications to make sure that we do not prevent FDD in the first revision of the Standard, since FDD makes sense in some regulatory regions where the WRAN would be operating as a licensed system. The Chair asked to defer the discussion to the next day. 

· Comment 112 was presented to the WG (DFH). This comment addressed an issue more generally related to the coexistence with unlicensed non-802.22 systems in the TV bands. This is related to the problem of identification of signals in the TV bands, and how this is handled (in 802.22 or in high layers). 

· Comment 236 was presented to the WG (how to dynamically synchronize fine sensing periods of overlapping cells). 

· Comment 523 was presented to the WG (interference issue with different T/R splits in different networks in TDD). 

Steve Shellhammer asked how the remaining and deferred comments would be handled after this meeting. The Chair explained that the ad-hoc PHY, MAC and Sensing groups would propose resolutions to the WG for a vote at the March plenary. 

Ramon Khalona asked the Chair to make the resolutions achieved this week available to the WG, and to create a mechanism to share the resolutions with the entire group interactively during the progress made in conference calls between this meeting and the March plenary. 

The meeting recessed at 5:51 pm.

Friday AM1

The Chair called the meeting to order at 8:30 am.

The Chair acknowledged that FDD has value in some regulatory environments, even though it had been characterized as an optional feature in October 2006. Because TDD and FDD are not inter-operable, FDD would be an alternate PHY. However, the PAR does not provide the means to develop an alternate PHY. Moreover, developing FDD now would require a lot of time and efforts, which the group does not have. 

Motion: that the IEEE 802.22 WG resolves that an FDD version of the emerging 802.22 Standard would constitute an alternate PHY, that there is merit in creating an FDD PHY, and that the intention of the WG is to allow interested parties to pursue an amendment PAR to create a Task Group to produce such a PHY (and any necessary MAC modifications) as a matter of first priority once the first (TDD) version of the IEEE 802.22 Standard is essentially complete (e.g., at least in Sponsor Ballot). 

Moved: Carlos Cordeiro
Seconded: Chang-Joo Kim

 Yes 17, No 0, Abstain 3. 

 The motion passed.

Gerald Chouinard resumed the discussion on the OFDMA parameters. Gerald Chouinard presented a document on adaptive modulation and transmit power control (22-06-0268-00-0000_TPC_and_Adaptive_Modulation Profile). Problems were raised about the minimum allowed transmit power which would cause excessive differential in carrier power  at the base station OFDMA receiver (which should be adaptive up to the CPEs located at 1 km from the base station), and the granularity of the power control (which was argued to require a 0.5 dB step). The spectral efficiency was compared for different models of population density, with respect to different strategies of combining adaptive modulation and transmit power control. The conclusions from that document were summarized:

· 0.5 dB step may be required rather than the current 1 dB step, but it may be difficult to achieve in implementation. 

· If TPC range is limited to 30 dB, there is a problem with the CPEs closest to the base station that would generate high power subcarriers at the base station while the subcarriers coming from the CPEs at the edge of the coverage would be much lower power, stressing the demodulation capability of the OFDMA scheme.. 

A questions and answers period followed the presentation. More work to be done was identified. Gerald Chouinard took an action item to resolve the issues raised during the discussion:

· The curves should look like a staircase rather than a sawtooth.

· The degree of freedom offered by the adaptive subchannel size (subcarriers and symbols) for a constant bit rate should also be considered. 

Gerald Chouinard showed the pending PHY discussion points:

· Pilot carrier pattern for upstream: 7 symbols linear vs. 3x3 tile

· Some simulation results may be expected from Runcom

· Synchronization and channel training: 802.11 strong preamble vs. 802.16 pilots

· Preamble structure: 2 PN-sequence, 3 PN-sequence, 4 PN-sequence

· Preamble generation: 802.16 vs. binary M-sequence generation

· Frequency allocation pattern: distributed subcarriers (uniform spreading) vs. adjacent subcarriers (that exploit frequency selective diversity, also called band-AMC in 802.16) in a sub-channel

· There was a concern about the interference to Part 74 devices from intermodulation products in the case of adjacent subcarriers on the upstream.

· There was a question about the expected gains that could be achieved with adjacent subcarriers, as well as the increase in complexity and feedback overhead to support frequency-selective scheduling (noting that the 802.22 channel is more frequency-selective than the 802.16 channel). Adjacent subcarriers would allow more differentiated quality of services. 

· ETRI volunteered to bring more analysis and simulations at the March meeting.

· Victor Tawil also requested an analysis on the interference to the Part 74 devices due to the use of adjacent subcarriers, which would create a higher power signal falling into a 200 kHz wide bandwidth used by the Part 74 devices.

· Gerald Chouinard pointed out that there can be a difference of up to 10 dB in interference between the distributed and adjacent subcarriers (22-04-0002-15-0000_WRAN_Reference_Model, CPE ( W-Micro tab). 

· Data to carrier time/frequency interleaving schemes, and how the bits will be mapped to symbols and carriers. Currently, the time and frequency interleaving schemes are independent and may have some interoperability issues. 

The Chair clarified that the WG must be ready to make a final decision on the PHY parameters in March 2007. 

Steve Shellhammer called the orders of the day. 

The meeting recessed at 10:11 am. 

Friday AM2 (Closing Plenary)

The Chair called the meeting to order at 10:43 am.

The Chair reviewed the schedule of the closing plenary (22-07-0001-05-0000-802-22-wg-tentative-agenda-january-2007). Since there was no objection to approving the agenda, the agenda was approved by unanimous consent.

The Chair stated that if anyone believes that they have essential patents, they are encouraged to submit a LoA. 

Any other announcement? No other announcement. 

Documentation: all the contributions have been posted on the local server. The comments database will also be split by clause for the ad-hoc groups. The ad-hoc groups will try and resolve the comments, and will come back to the WG in March 2007 for approval of the resolutions. 

The Chair asked the members to review the 802.22 P&P and give some input. 

WG technical editor: Wendong Hu and Zander Lei have volunteered to act as MAC and PHY co-editors.

Winston Caldwell pointed out that TG2 also needs a technical editor. Nobody volunteered. 

TG1 closing report

Bill Rose: two of the last major issues have been resolved (aggregation, and modulation scheme). One major security issue is left. Other issues are straightforward. Conference calls have been announced, and will take place every Tuesday at 6 PM EST starting January 30th. The objective at the March 2007 plenary session is to have a draft document and to vote in the TG1 to go to WG ballot, and then to bring the document to the WG. Help to the editor would be appreciated. 

TG2 closing report

Winston Caldwell: a new section was created in 22-06-0242-03-0002_Draft_Recommended_Practice, involving the description for the site selection procedure and interference analysis procedure. It is still incomplete, but the goal is to complete it before the March 2007 session. Some work has been conducted on the separation distances (keep-out regions). Polarization isolation was also discussed based on Gerald Chouinard’s documents and analysis. Gerald Chouinard announced that the CRC intends to conduct measurements of isolation between vertically and horizontally mounted antennas to validate this analysis. Winston Caldwell announced that he plans to conduct lab tests with DTV receivers. One problem he is facing is to produce a WRAN signal, which is difficult at this point due to the pending items in the WG on the progress of the PHY parameters specifications. CRC is also to conduct lab tests to characterize DTV receiver RF front-end linearity performance.  This will be done using the 8-VSB ATSC DTV signal as interfering signal.  There is no plan for conference calls between now and the March plenary meeting. 

Spectrum Sensing Tiger Team closing report

Steve Shellhammer: 3 sensing presentations (2 PN sequences in NTSC signal, 1 for spectrum correlation matching) have been presented, and all 3 have action items. The ad-hoc group walked through the annex on sensing techniques. Potential commitment was made from Kyutae Lim to bring more results . Two contributions on detection after signal cancellation (detection while receiving) were presented. There was a presentation on the sensing test plan, followed by some action items for update. Steve Shellhammer presented the spectrum sensing function. Action items were taken to produce some normative text. Wendong Hu presentated a contribution on the possibility of sensing while transmitting. Parameters assumptions will require some feedback for update. Some discussion items for the ad-hoc sensing group: performance results evaluation procedure, and sensing RF chain architecture (same as or separate from the main operational RF chain). There will be conference calls that have been duly announced. 

The Chair re-iterated his ruling, which was  supported by the earlier motion, on the deadline to present performance evaluation results of sensing algorithms by the March 2007 meeting. 

Steve Shellhammer: what is the criterion if someone brings credible simulation results, but does not meet the detection threshold (-116 dBm) requirements with a single sensor? The Chair proposed that the relative performance of the proposed sensing algorithms be considered, such that algorithms that are tens of dB worse than other proposed algorithms would not be further considered. 

Kelly Williams expressed a desire to have an opportunity to see the best efforts results. It was also pointed out that cooperative sensing would improve the single sensor performance. Incumbents would like to see all sensing algorithms presented for the sake of learning the different trade-offs between performance and complexity. 

Steve Shellhammer requested the Chair to provide some guidance to proposers in order not to discourage them to present simulation results for any sensing algorithm. 

Geolocation/database Tiger Team closing report

Winston Caldwell: there was an additional presentation from Ivan Reede on the technique to use the OFDM carriers to do ranging and triangulation. The Chair encouraged WG members to ask questions on the reflector on this technique. Winston Caldwell told the members to feel free to make more proposals on geolocation methods.  (WG Chair’s note:  If anyone wants to present a geolocation proposal in March, they should advise the WG Chair and TG2 Chair WELL in advance so that appropriate meeting time can be scheduled.)
Other business: 

Ramon Khalona: we have adopted an EIRP limit for CPEs at 4W, but what would be the EIRP limit on the BS side? Chair: the BS EIRP was agreed to also have a 4W EIRP limit. There was some discussion that field testing and controlled location might prove that it might be possible to allow somewhat higher EIRP from the base station. Gerald Chouinard pointed out that this depends on the regulatory domain (e.g. Canada allowed in June 2006 for 500W base stations with a license). 

Ramon Khalona pointed out that for system-level simulations, some assumption on the BS EIRP needs to be made, and that assumption is not clear at this point. Some discussion followed on the feasibility of reaching 30 km CPEs with a 4W BS. 

Sensing: there is a pending question on whether sensing should be done using a common or a separate RF path. This architecture choice could potentially affect the PHY. It appeared that more discussion would be required in order to make a decision on this topic. This topic will be handled in the spectrum sensing ad-hoc team during conference calls, as a high priority item. There could be an electronic ballot before March to settle down this issue, since it affects the PHY. 

WG Technical Editors
The Chair appointed Wendong Hu and Zander Lei (who had both volunteered and indicated that their employers would support them in the role with sufficient time, funding, etc.) as co-editors, with the understanding that the Chair would also participate in the editing process. The appointments were approved by unanimous consent. 

The next session will be held during the week of March 11-16, 2007, in Orlando, Florida, USA. 

The meeting adjourned at 11:29 am.
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