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Monday PM1 (Opening Plenary)

The Chair called the meeting to order at 1:35 pm.

The Chair reviewed the agenda of the opening plenary.

The Chair reviewed the agenda of the week. 

The Chair reminded that the two editors could use some help from other volunteers to act as co-editors. 

Goal of the week: to go to a vote to launch the first WG letter ballot on the draft. 

There are two tutorial sessions, including one about changes to the patent policy (effective April 30). These slots will count as extra towards the attendance in 802.22 meetings. 

The agenda (22-07-0061-01-0000_802-22_tentative_agenda_Mar07) was approved by unanimous consent.

The minutes of the London January 2007 meeting 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. 

IEEE-SA Letters of Assurance (LOA) or patents: the chair reminded everyone of the duty to submit LOA. The Chair asked if anyone had a disclosure or wanted to submit a LOA. 

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

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

The Chair reviewed the policies for the use of the reflectors (WG, TG1, TG2). 

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 that 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: a document was posted on the reflector for new participants’ orientation. 

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

Report from 802.18: an IMT requirements meeting will be held on Tuesday evening from 8 to 10 pm. The Chair asked that anyone who would have an interest to participate identifies him self or herself to him. 

Report from 802.19: a joint meeting with 802.11y and 802.16h will be held on Tuesday morning at 9 am. Some carrier-sense technique could be added to the 802.16 specs for coexistence in the 3.7 GHz band. Technical details for performance evaluation methodology and changes to the 802.16 standard will be discussed. 

Report from 802.22.1: there are three primary areas that need to be completed: FEC, security, inter-beacon communication protocol (RTS/ANP). The problem is the length of the beacon frame, which will have an impact on the performance of 802.22. There is a pending security proposal. The FEC depends on how robust the beacon has to be at the edge of the keep-out region. One objective is to limit the impact on the WRAN. The goal is to finish the week with all the open issues answered, and the ability to complete the draft in the following weeks, in order to go to Letter Ballot before May. 

Report from 802.22.2: there are two meetings this week. The TG will review the most recent version of the draft Recommended Practice. There will be a discussion on D/U testing. The agenda of the week was sent to the reflector and it is posted on the local server. 

Report from Geolocation/database: Ivan Reede will give an updated presentation on his Geolocation proposal. There will be time during that meeting to ask more questions and go forward on that proposal. A document was contributed with normative text for geolocation. 

Report from Spectrum Sensing Team: four meetings have been scheduled during the week and they will be fully used. Firstly, there will be a presentation with normative text for sensing.  The  hope is to get approval for this text to go into the working document. Nine presentations with simulations on sensing techniques were submitted. The group will have to decide how to select algorithms for the annex on sensing. A few other presentations have been submitted for discussion. One document summarizes the status of the different sensing techniques. 

The Chair is asking everybody to work hard and in good spirits of cooperation. The focus is on a single-channel standard. The WG needs to get the basic core parameters settled. The chair indicated that a new bill related to the use of TV broadcast bands by license-exempt devices has been submitted to the US Congress.

The Chair presented the possible options for meeting venues for the March 2008 plenary session. The following preferences were expressed by the group: Vancouver: 19, Chicago downtown: 10, San-Francisco: 18, Orlando: 20, Chicago airport: 5, Dallas airport: 1. (out of about 60 attendees)

The Chair asked new participants to identify themselves. 4 new participants introduced themselves. 

The business for the opening plenary was completed early. The Chair asked if there was any objection to modifying the agenda to start the PHY discussion at once. No objection was heard. 

Ramon Khalona and Zander Lei, who have been co-chairing the PHY parameters conference calls between the January and March sessions, gave an overview of the progress of the group. The minutes from the last conference call (22-07-0107-00-0000_PHY_Minutes_030807) were reviewed. 

· Number of repetitions of preamble sequences: proponents and opponents of sectorization should agree on the pros and cons to lead to a vote.

· Nature of the preamble sequences: polyphase sequences vs. binary sequences (2 proposals). Proponents and opponents should agree on the pros and cons to lead to an early vote on polyphase vs. binary sequences. 

Gerald Chouinard presented the status of the PHY parameters and the resolutions taken during the conference calls (22-07-0063-03-0000_Status_of_PHY_parameters_discussion). 

· Perceived consensus on a single preamble symbol per frame.

· Frame preamble structure: the number of PN sequence repetitions is still to be decided.

· Superframe preamble is still an open issue.

Eli Sofer explained the motivation for proposing the use of 3 PN sequences in the frame preamble: to isolate the preamble from other sectors interference from the same or other operators in an hexagonal cell deployment using a single TV channel. A power control solution is not appropriate for inter-cell or inter-sector interference. Using three different sets of carriers in the preamble as a result of a 3 PN sequence would ensure the proper isolation in this hexagonal cell deployment. 

Gerald Chouinard asked Eli to explain the difference between the downlink and uplink scenarios. Gerald explained that on the uplink, interference occurs when the uplink scheduling is conflicting. The downstream interference is less constraining because the CPEs have a directional antenna. Eli contended that the back lobes still receive interference. Eli clarified the problem on the downstream. 

Georges Vlantis pointed out that the only coexistence mechanism in the draft is the Coexistence Beacon Protocol (CBP) that precisely relies on the fact that the CPEs from two BSs overlap in the frequency domain. 

Ivan Reede pointed out that there are other ways to offer frequency reuse than sectorization.

Carl Stevenson reminded the group to consider the cost and the usefulness of sectorization in an environment where there is a lot of spectrum available. He also would like to avoid introducing a requirement for sectorization. 

It was summarized that CBP is a way for base stations to talk to each other to achieve coexistence. Sectorization is one way to resolve the coexistence issue, but it is a permanent deployment feature. 

Some discussion took place on the feasibility of the CBP communication depending on the number of CPEs available to support it. 

Georges Vlantis mentioned a protocol in 802.16h where base stations that are on different networks gather to talk to each other.

Carlos Cordeiro and others are working on a resolution for the coexistence problem. 

The meeting recessed at 3:33 pm.  

Monday PM2

The Chair called the meeting to order at 4:15 pm.

Sung-Hyun Hwang presented simulation results on 2 or 3 PN sequence repetitions in the preamble structure (22-07-0114-00-0000 Simulation results on 2 or 3 repetitions of preamble structure.ppt). A questions and answers period followed the presentation. 

Monisha Ghosh observed that a repetition by a multiple of 2 is better for frequency offset detection. 

Gerald Chouinard summarized the discussion in stating that the number of PN sequence repetitions has an impact on sectorization and on time and frequency synchronization. Is there any other impact that can be identified? 

Motion: to make a decision that the frame preamble is going to be one symbol. 
Moved: Winston Caldwell
Seconded: Eli Sofer
 Yes: 18, No: 0, Abstain: 11.
 The Motion passed. 

A straw poll was taken to understand the preference of the group towards 2 or 3 repetitions. An overwhelming majority showed a preference for 2 repetitions. 

Motion: to select 2 repetitions.
Moved: Ivan Reede
Seconded: Gerald Chouinard
 Yes: 22, No: 1, Abstain: 11.
 The Motion passed. 

The group moved to the question of polyphase vs. binary sequences.

Edward Au made a presentation on the pros and cons of polyphase and binary sequences (22-07-0002-05-0000_Huawei_preambles_low_PAPR). 

Monisha Ghosh asked how the better PAPR can improve the synchronization. Edward Au answered that they have not performed this simulation. Monisha contended that the AGC setting should already accommodate the range that the data is going to span. Monisha reminded that the PHY group had determined that preamble power boosting is not an option with the transmit EIRP constraint on the WRAN, since that constraint should be met instantaneously on every OFDMA symbol, due to the DTV system characteristics (FEC and depth of interleaving allow impulse noise of up to 165 μs bursts). Several attendees expressed their concerned that no simulation result was proposed to support the claim that the polyphase sequences improve the performance of the AGC. 

Straw poll: on the preference of the group towards polyphase or binary sequences. 9 people showed that they had enough information to make an informed decision, 1 person didn’t have enough information to make an informed decision. 

Straw poll: a majority of people expressed their will to make a selection to adopt binary sequences vs. polyphase sequences. 

Motion: that the group adopts binary sequences.
Moved: Ivan Reede
Seconded: Ramon Khalona
 Yes: 19, No: 4, Abstain: 14.
 The Motion passed. 

The group moved to the question of tiling for the upstream bursts to establish the density of pilot carriers for channel estimation. Pending options are 3x3 vs. 7x1. 

John Benko made a presentation on OFDMA parameters for the upstream symbol structure (22-07-0118-00-0000_Uplink_Symbol_Structure.ppt). The proposed pilot ratio is 1/5 to allow for faster channel training, rather than the previously discussed ratio of 1/7. The discussion on the presentation was suspended at 6 pm, and resumed in AM1 on Tuesday.

The meeting recessed at 6 pm. 

Tuesday AM1

The Chair called the meeting to order at 9:10 am.

The discussion on OFDMA parameters for the upstream symbol structure resumed. Document 22-06-0264-02-0000_OFDMA_Parameters was presented with the proposed changes and the resulting change in system efficiency. Questions were asked by the attendees.

Ivan Reede commented that there were no simulations to compare the 1/5 and 1/7 proposals. 

Gerald Chouinard summarized the trade-off: improved subchannel granularity vs. increased pilot overhead with the 1/5 pilot ratio. In terms of channel estimation performance, there is no simulation proof that the increased pilot overhead would improve the performance of channel estimation. 

Chang Joo Kim announced that he would be able to provide simulations on Thursday to compare the 1/5 and 1/7 proposals. 

The Chair deferred the decision on 1/5 by 1/7 pilot ratio to Thursday.

The group moved on to the topic of sub-channelization. One choice to be made is whether both distributed and adjacent subcarrier permutations should be kept. 

Carl Stevenson expressed his concerned about increasing the power spectral density with subchannels using adjacent subcarriers. 

David Mazzarese pointed out some study that he had done in document 22-06-0176-02 on the potential  improvement in SNR as a function of the number of subbands . He also pointed out the increased interference resulting from the use of adjacent subcarrier permutations on the 802.22.1 beacon and wireless microphones. 

Victor Tawil asked who is proposing to clustering the carriers? Chang Joo Kim from ETRI is the proponent of this scheme. 

Jung-Sun Um gave a presentation on carrier allocation pattern of sub-channelization (22-07-0119-00-0000_ETRI_Subchannelizatoin_carrier_allocation_pattern). 

A period of questions and answers followed. The discussion was focused on the spectral density within a 200 kHz band which will be typically 10 dB worse in the case of adjacent carrier permutation as compared to the distributed carrier permutation, and on the expected improved throughput for CPEs closely located to the base station when scheduling is used with adjacent subcarrier permutations, and on the additional feedback overhead. 

Ivan Reede mentioned a problem with a wireless microphone receiver locking on a single subcarrier. Some discussion on the validity of this effect followed.  It was found that this phenomenon would apply for the analog FM transmission whether a distributed on an adjacent carrier permutation is used.

Victor Tawil mentioned the potential effect of adjacent subcarrier permutations on the TV receiver in the second adjacent TV channel. 

The discussion evolved into whether the claimed throughput gains could be achieved with subchannels composed of adjacent subcarrier permutations for the cases where the maximum EIRP of 36 dBm would have to be reduced by 10 dB to avoid the increased interference , and by puncturing the frequency diversity of the distributed subcarriers used for the higher power tranmissions. Jung-Sun Um answered that since the benefits from subchannels composed of adjacent subcarrier permutations are mostly for CPEs close to the base station, the power for these adjacent subcarrier permutations would likely already be below the maximum allowed by 10 dB or more. 

Straw poll: how many people believe they have seen enough information to make an informed decision? More people indicated that they have enough information than people who indicated that they don’t have enough information. 

Suggestion: if this was capped at 10 dB below the 4 W CPE EIRP limit to eliminate the 10 dB interference differential, could we keep adjacent subcarrier permutations? 

Victor Tawil expressed his concern about interference from intermodulation products in the first adjacent channel, and in the other adjacent channels, pointing out that the problem is not only because of the power, but also the location of the grouped subcarriers in the 6MHz TV channel. Victor Tawil argued that this effect would be the same for distributed or adjacent subcarrier permutations. 

The discussion followed on the number of CPEs that would be interfering to a TV receiver on the first and second adjacent TV channels. 

Gerald Chouinard summarized the discussion in indicating that the concern was that the D/U ratio assumes a uniform PSD in 6 MHz, rather than individual subcarriers concentrating the power in a discrete manner in the 6 MHz TV channel or over a group of adjacent subcarriers.  Measurements on DTV signals demonstrated that for the co-channel case, what is important is the amount of interfering power in the channel and not its specific distribution.

Carl Stevenson pointed out that the narrowband interference effect of adjacent subcarriers would also cause intermodulation product interference to wireless microphones.

Victor Tawil still pointed out the lack of knowledge about the interference. 

The meeting recessed at 10 am.  

Tuesday AM2

The Chair called the meeting to order at 10:37 am.

Straw poll: how many people would prefer to do both distributed and adjacent subcarrier distributions? 26 in favor (multiple votes not allowed). 

Straw poll: How many people who didn’t raise the hand would have raised the hand if there was a power cap? The results of the poll were not recorded because a formal motion was brought up. 

Motion: that we allow both distributed and adjacent subcarrier permutations. 
Moved: Ivan Reede
Seconded: Eli Sofer
Discussion on the motion took place).

Motion: to amend the main motion with the condition that adjacent subcarrier permutation be allowed only with a TBD power cap. 
Moved: Gerald Chouinard

 The motion for amendment failed for lack of a second. 

Vote on the main motion:

Yes: 19, No: 7, Abstain: 5. 


 The motion failed (technical motion). 

Motion: that we allow adjacent subcarrier permutations with a TBD power reduction on the adjacent subcarrier permutation mode relative to the distributed subcarrier permutation mode. 
Moved: Ivan Reede
Seconded: John Benko
Discussion on the motion took place.

Motion: to amend the main motion to change TBD to 10 dB. 
Moved: Winston Caldwell
Seconded: Ivan Reede
 Yes: 9, No: 7, Abstain: 13. 


 The motion for amendment passed (procedural motion). 

Vote on the main motion:

Yes: 8, No: 0, Abstain: 14. 


 The motion passed (technical motion). 

The group proceeded on to resolving the comments identified on the PHY topics (22-07-0065-00-0000_WGR2_Cmt_DB). 

Comment #495: it is about adaptive pilot patterns. Sung-Hyun Hwang clarified that there is no more adaptive pilot pattern proposal now, so this comment has been resolved to the satisfaction of the commenter (Steve Kuffner). 

Comment #145: the resolution of the comment is deferred to a presentation from John Benko. 

Comment #149: same resolution as above for comment #145.

Comment #151: same resolution as above for comment #145.

The Chair encouraged Patrick Pirat’s colleagues to address his comments although he was not present at the meeting.  

Comment #152: This is not going to be addressed by John Benko’s presentation. Ramon Khalona took this as an action item. 

Comment #146: Action item for Sung-Hyun Hwang. 

The group moved to the topic of binary sequences. 

Monisha Ghosh made a presentation on one type of low PAPR binary preamble sequences (22-07-0050-00-0000_Low_PAPR_Preambles). Monisha announced that she would later match the amount of simulation results to the ones provided in Eli Sofer’s proposal. Ramon Khalona summarized that we have two proposals, and that this proposal allows to specify the length of the shift of the sequences, but more results are required to make an informed decision. 

Eli Sofer made a presentation on another type of low PAPR binary preamble sequences based on those used in 802.16 (22-07-0000-0-0000_OFDMA single Channel Harmonization_v3). A discussion followed and a comment was made on the length of the sequences in case of the use with multicell deployment with reuse 1/3. Ivan Reede pointed out that the decimation by 3 was voted out the day before. Then the decimation by 2 is the only one remaining. Eli Sofer clarified that with a decimation by 2, these PN sequences would need more analysis to show that the PAPR would stay the same. 

The group wondered about the justification for the total number of orthogonal sequences needed. It was clarified that the initial number of 114 comes from considerations of network deployment and it came from 802.16 (3-tier multicell model with 6 sectors per cell). It is not clear whether the WRAN fits the same deployment scenarios, and how these many sequences would be coordinated in an unlicensed deployment scenario. 

Ramon Khalona asked whether Monisha could generate 32 sequences and calculate their PAPR and cross-correlation by Wednesday. Monisha agreed to do it to make sure that the method works. Eli pointed out that 802.16 sequences have been extensively studied and analyzed, and that new sequences should show the same level of analysis and study.  

Can we decide on the number of required sequences? Eli contended that it depends on the type of deployment. 

The following action items were agreed upon: 

· Monisha to produce a set of 32 sequences and associated PAPR and cross-correlations. 

· Ramon and Ivan will study how many sequences would be needed from the operators’ perspective.

Monisha: does anyone have a preference about sequences that can be generated on the fly or about sequences that can be stored in 24 kB of memory. Ramon pointed out that the service providers have been generating the sequences from polynomials in previous standards. 

The meeting recessed at 12:30 pm.  

Tuesday PM1 

The Chair called the meeting to order at 1:45 pm.

The group started a discussion on the Coexistence Beacon Protocol (CBP). Georges Vlantis brought up the topic of co-channel synchronization of base stations for the purpose of quiet periods that can be supported by the CBP but also by other solutions, for example using the backhaul for inter-base station communication. Wendong Hu suggested to start with a PHY presentation on the CBP. Ivan Reede pointed out that CBP was also used for piggy-backing Geolocation data transmissions, and that other features that cannot be carried over the backhaul may also need the CBP as an over-the-air protocol. 

Georges Vlantis questioned the necessity of the CBP if the backhaul can be used for the same purposes. Wendong Hu said that he could not find in the draft how a CBP packet would be sent over the backhaul. 

Ramon Khalona summarized the multiple uses of the CBP:

1. Inter-base station communication

a. Over-the-air

i. Between BSs (one BS acts as a CPE and sends information to another BS)

ii. Between CPEs (a different US burst with synch and channel training)

b. Through backhaul: between BSs

2. Network synchronization

a. Need to synchronize BSs operating on the same channel

b. Need to synchronize BSs operating on different channels

3. Coexistence beacon protocol

a. MAC

b. PHY

i. Two BSs co-channel with overlap area (is it a corner case?)

ii. Additional use of CBP for geolocation

Monisha Ghosh made a presentation on the proposed PHY specifications of the CBP (22-07-0115-CBP-Packet-PHY). A question was asked whether the sequences and the CBP packet format have been designed for CPE to CPE link, and whether it is also applicable for a CBP packet sent by a BS. Wendong Hu asked how the CBP is transported over the backhaul. Georges Vlantis asked how the coarse synchronization of 2 symbols will be achieved so that a CPE catches a CBP packet at any time. Monisha Ghosh replied that it is an implementation issue, where a correlator would always be searching for these 2 symbols. 

Wendong Hu made a presentation on network synchronization (22-07-0120-00-Network-Synchronization-Proposed-Text-Change). A discussion followed on the possibility of using a common reference time (e.g. GPS) for synchronizing base stations’ superframes. 

The meeting recessed at 3:30 pm.  

Tuesday PM2 (Geolocation/Database)

Winston Caldwell called the meeting to order at 4 pm for the geolocation ad-hoc team.

The minutes of the Geolocation meeting were taken by Winston Caldwell and have been recorded in document 22-07-0127-00-Geolocation_minutes_March_07. 

Task Group 1 met in a parallel session. The vice-chair of TG1 (Greg Buchwald) took the minutes.

The MAC ad-hoc group worked on comments and resolutions in a parallel session. 

The meeting recessed at 6 pm.  

Tuesday Evening (PHY Parameters)

The Vice-Chair called the meeting to order at 8 pm. 

John Benko made a presentation on time and frequency interleaving (22-07-0117-01-000_Enhanced_Bit_and_Frequency_Interleaving). A questions and answers period followed.

Gerald Chouinard summarized the pending issues related to the PHY parameters: PN-sequences, superframe and superframe preamble, 1/5 or 1/7 upstream pilot tiling simulations comparisons, carrier permutation schemes, FDD, CBP PHY design, and forward error-correction schemes.

Ivan Reede asked that a full description in specifications format be submitted for each of the proposed FEC schemes. 

The meeting recessed at 10 pm.  

Wednesday AM1

Task Group 2 on Recommended Practice met in a parallel session. The secretary of TG2 took the minutes.

The MAC ad-hoc comments and resolutions committee meeting started at 8:19 am.

Comment #509 was addressed in comment #317 with a proposed text to replace section 6.13.5 submitted in doc 22-06-0219-01-0000_Proposed_text_changes_to_P802-22_D0.1_Final_Section_6_13_5.

Other comments were also addressed and recorded in 22-07-0144-01-0000-Comments_Resolutions_minutes_March_07. 

The meeting recessed at 10 am.  

Wednesday AM2 (Spectrum Sensing)

Steve Shellhammer called the meeting to order at 10:33 am.

The MAC ad-hoc comments and resolutions committee met in a parallel session. 

Steve Shellhammer presented the agenda of the spectrum sensing tiger team for the week. A number of updated simulation results for sensing techniques have been submitted and will be presented this week. 

Steve Shellhammer made a presentation on the spectrum sensing function (22-07-0074-01-0000-The-Spectrum-Sensing-Function).

Victor Tawil asked which features are mandatory and which are optional. Steve Shellhammer answered that this is not yet specified and will need to be discussed later. The sensing function is meant to provide normative text for the draft and as such contains “shalls”, whereas the sensing techniques will only be informative and put in an annex. 

David Mazzarese asked to add a specification to the normative text to allow for setting the start time of a quiet period. 

Wen Gao and Winston Caldwell brought up the question of combining sensing results from different sensors that possibly use different sensing modes, and the feasibility of cooperative or distributed sensing. Steve Shellhammer answered that this question is important but will need to be addressed later. The issue was about the specification of the sensing requirements in terms of probability of false alarm and probability of detection. 

Victor Tawil asked which of the three sensing modes described in the document (22-07-0074-01-0000-The-Spectrum-Sensing-Function) would be mandatory or optional. 

Steve Shellhammer clarified that the SSF (spectrum sensing function) would be mandatory at the CPEs and at the base station. Mode 0 is mandatory at the BS and CPEs. Discussion followed on whether other modes should be made mandatory, or if Mode 1 should be made mandatory and not Mode 0.

Ivan Reede contended that mode 0 (one bit reporting of presence or absence of a signal) is not sufficient, and that it wouldn’t hurt to support mode 1 as the basic mode (which includes an additional confidence vector). He contended that we should not reduce the value of the confidence measure to only one bit. 

Victor Tawil clarified that he would like to have as a mandatory feature a mode that reports a binary decision from each CPE. Other confidence information could also be reported at the same time, but the binary decision (meaning that each sensor is autonomously sensing to meet the sensing thresholds requirements) should always be reported in any mode. 

Straw poll: how many people would support putting the SSF text in the draft this week, even though it is not complete? Yes: 22, No: 0, Abstain: 4.

Steve Shellhammer gave an updated presentation on simulations for the detection of ATSC using peak combining (22-06-0243-05-0000-An-ATSC-Detector-using-Peak-Combining). Simulation results were presented on the sensitivity of the sensing algorithm to changes in the threshold. 

A discussion followed the presentation. Distributed sensing was discussed again. Steve Shellhammer argued that since we have multiple sensors, we are effectively doing distributed sensing. What has not been decided yet is how we do it beyond the simple “OR” rule on binary sensing decisions. 

The meeting recessed at 12:39 pm.  

Wednesday PM1

The PHY comments and resolutions committee met during this session.

Task Group 1 met in a parallel session. The vice-chair of TG1 took the minutes.

Wednesday PM2

The PHY comments and resolutions committee met during this session.

Task Group 1 met in a parallel session. The vice-chair of TG1 took the minutes.

Thursday AM1

Task Group 1 met in parallel with the spectrum sensing tiger team during this period. The vice-chair of TG1 took the minutes.

Steve Shellhammer called the meeting of the spectrum sensing tiger team to order at 8 am.

Wen Gao presented updates on signature based sensing algorithms (22-07-0028-00-0000_Thomson-signature_based_sensing). The document was updated with more simulations reported in 22-07-0133-00-0000_Thomson-Cyclostationarity_based_sensing_.ppt.

Zander Lei presented updates on the covariance-based and eigenvalue-based sensing algorithms (22-06-0187-01-0000_I2R-sensing-2). 

Monisha Ghosh presented a method for DTV sensing based on PN detection (22-07-0125-00-0000_Philips_pilot_detection_based_sensing).

Monisha Ghosh presented a method for DTV sensing based on pilot detection (22-07-0126-00-0000_Philips_PN511_sensing).

Both methods presented by Monisha can achieve -20dB with 5ms to 50ms sensing time. 

vice-chair of TG1The meeting recessed at 10 am.

Thursday AM2 

The Vice-Chair called the meeting to order at 10:42 am.

The Vice-Chair announced that since the Chair is unavailable for personal reasons, he will act as Chair for the rest of the week. Since the Vice-Chair doesn’t have the access code to post documents on the local server, he asked the members to send their new documents to the reflector for the benefit of all participants. 

A joint discussion of the Sensing Team, the PHY team and TG1 was scheduled for the beginning of the period, before the Sensing Team can resume its agenda. 

The Vice-Chair summarized the situation in TG1 and explained that there is a need to meet jointly with the PHY team and the sensing tiger team to discuss PHY layer and sensing matters. The next 20 minutes were dedicated to this discussion. 

The Vice-Chair reviewed the agenda of the following meeting periods of the day, and encouraged the members to finalize the resolution of the comments such that the WG can make progress in the main WG meeting in PM2. 

The Chair of TG1 reported on the TG1 situation. TG1 conducted a link margin analysis, which is almost finalized, which showed that the TG1 beacon has almost no link margin, and it appeared that TG1 would have a problem unless some other features could be relied upon to increase this link margin. It was noted that the statement presented was not a consensus position in TG1, since such a motion to gain consensus failed. Bill Rose presented the idea of using the directional antenna on the CPE to sense the beacon. TG1 would like the PHY and Sensing Teams to think about the feasibility and impact of the following statement from Gerald Chouinard:

“Assuming the sensing parameters for the RF front-end used by the sensing tiger team, Task Group 1 concludes that the sensing of the beacon will not be reliable unless the directionality of the transmit/receive CPE antenna can be used. The sensing antenna gain must be equal or better than the transmit antenna gain. The receive antenna gain must be equal or better than the transmit antenna gain in any given direction.”

Bill Rose, the TG1 chair, indicated that the statement should read that the sensing antenna gain would need to be equal to or better than the transmit antenna gain in the same direction. Bill Rose added that the sensing antenna gain should at least match the gain of the transmit antenna in the direction where it would be interfering. 

Ivan Reede pointed out that this feature could mean 25-30% reduction in cost of the CPE if directional sensing is used for TG1 beacon and wireless microphone sensing while no omni-directional sensing is needed for DTV. There would be one antenna rather than two, and one receive chain rather than two. 

Steve Shellhammer said that he heard two different topics:

· the possibility of using the directional antenna for sensing at the CPE

· the possibility of using only the directional antenna at the CPE for sensing (without a specific omnidirectional sensing antenna). 

The first topic is what TG1 wants to be discussed with the Sensing and PHY teams. 

Victor Tawil asked what would be the impact on sensing TV signals. Bill Rose answered that this discussion is not related to sensing TV signals, but just to being able to sense the beacon with the directional antenna. 

Gerald Chouinard pointed out that this discussion is related to the CPE sensing architecture. Steve Shellhammer said that having both the directional and omnidirectional antennas would likely add to the RF cost of the CPE, but that it could be feasible.

The discussion converged towards the feasibility of using the directional antenna for sensing TG1 beacons. 

Kelly Williams asked why we couldn’t increase the power of the beacon. Greg Buchwald clarified that TG1 has been planning to use the TG1 under the Part 74 rules. One possibility would be to use the Part 15 rules, but that would only give about a 2 dB increase in EIRP, which is not sufficient to increase the link margin by a sufficient amount. 

The Sensing Tiger Team meeting resumed with a sensing presentation from Soo-Young Chang (22-07-0034-00-0000_Huawei_Simulation_Results_Spectral_Correlation_Sensing). A discussion followed. Some concern was raised about the methodology used for simulating the false alarm probability with an adjacent channel TV signal. 

Soo-Young Chang made a presentation on sensing (22-07-0032-01-0000_Huawei_Interference_Detection_with_Preamble). A discussion followed. It was pointed out that to detect an incumbent on the basis of interference being created to the WRAN is not a valid approach, since the WRAN should not be operating in the presence of an incumbent. 

Soo-Young Chang made a presentation on orthogonal interference detection for sensing (22-07-0033-01-0000_Huawei_Orthogonal_Interference_Detection). 

Soo-Young Chang made a presentation on sensing DVB-T signals (22-06-0127-03-0000_Huawei_Sensing_Scheme_for_DVB-T).

The Vice-Chair announced that he had succeeded in updating  the server. 

The meeting recessed at 12 pm.

Thursday PM1

The 802.22 Vice-Chair called the meeting to order at 1:30 pm. 

A special meeting had been scheduled to review the merits and the requirements of  the superframe during this period. Dave Cavalcanti made a presentation summarizing these matters.  A discussion ensued on the relative merits of the superframe and the possibilities of handling quiet periods longer than a frame by other means. A motion was taken as a result of this discussion  and is recorded below:

Motion: Do you want to remove the superframe?
Moved: Georges Vlantis
Seconded: Eli Sofer

Ivan Reede called the question.

  Vote on calling the question: Who is ready to vote? yes 14, no 0. 
  Vote on the motion Yes: 7, No: 10, Abstain: 4. 


 The motion failed (technical motion). 

Task Group 2 on Recommended Practice met in a parallel session. The secretary of TG2 took the minutes.

The meeting recessed at 3:30 pm.

Thursday PM2

The 802.22 Vice-Chair called the meeting to order at 4:07 pm.

The Vice-Chair gave an update on the status of the comments and resolutions, which lead him to think that the WG would not meet the goal of having a working document ready to go to Letter Ballot by the end of the week. 

Steve Shellhammer made an announcement that the Sensing Team will start at 7:45 pm instead of 7:30 pm, to allow people who would like to go to TG1 for a vote on security to be present. 

TheVice-Chair received a request from the MAC ad-hoc group to meet on Thursday evening from 6:30 pm. The request was granted. 

The Vice-Chair presented an action plan (22-07-0145-00-0000-WG Work Plan) toward achieving the goal of the group. The purpose is to go to Letter Ballot at the end of the May session. The final resolution of the remaining issues would happen during the May meeting (14-18 May, 2007). 

The Vice-Chair asked Bill Rose to give an update on the status of 802.22.1. Bill Rose summarized in the following points:

· TG1 agreed on the channel model

· Good work on the link margin was done by Steve Kuffner

· TG1 is progressing towards a final number for the link margin

· There still has not been any agreement on the pending contributions

· Security is the main remaining issue towards a complete draft

· The timing issues (length of quiet period to sense for a TG1 signal) are being addressed, and some convergence towards one solution is appearing, pending finalization of the link margin. 

The Vice-Chair asked Winston Caldwell to give an update on the status of 802.22.2. Winston Caldwell summarized in the following points:

· The document is waiting for decisions to be made

· The document needs a lot of editing and re-formatting

· D/U interference testing: it is not clear that it can be completed before the May session

The Vice-Chair asked Steve Shellhammer to give an update on the status of the Sensing Tiger Team. Steve Shellhammer summarized in the following points:

· Some normative text on spectrum sensing was reviewed. A straw poll indicated by a large majority that the membership feels that it would be appropriate to include this text in the working document

· There were a good number of presentations on the performance of various sensing schemes

· More presentations will be given in the Thursday evening meeting

Motion: to instruct the Sensing Team and the MAC team to harmonize the sensing and MAC text , and subsequently instruct the editors to apply the editing instructions in harmonized version of 802.22-07/74 to the current “working document toward a draft” (currently document number 802.22-06/259r0). 
Moved: Steve Shellhammer
Seconded: Victor Tawil

Some discussion took placed. Monisha Ghosh pointed out that this document needs to be reconciled with the MAC text. She also asked whether the spectrum sensing function would be implemented the same way at the CPE and at the BS. Steve Shellhammer specified that the behavior described by the spectrum sensing function would be the same at the CPE and at the BS, but the implementation would not have to be the same. He clarified that the logical functions do not necessarily require over-the-air signaling. Monisha asked what would be the process to reconcile this contribution with the MAC text. Steve Shellhammer answered that it would be either a comment in the WG Letter Ballot, or a task to be taken by the Spectrum Sensing Tiger Team. 
 Yes: 33, No: 0, Abstain: 1. 


 The motion passed. 

The Vice-Chair asked Wendong Hu to give an update on the status of MAC comments and resolutions. Wendong Hu summarized in the following points:

· More than 222 comments. All these comments were assigned a priority. 

· Comments for which remedy had not been suggested were assigned to volunteers to provide solutions. 

· There are a number of submissions addressing some comments.

· An additional session is scheduled on Thursday night to address the remaining comments. 

· A request was put forward to present a contribution on coexistence at the plenary meeting. 

The Vice-Chair asked Ramon Khalona to give an update on the status of MAC comments and resolutions. Ramon Khalona summarized in the following points:

· Quick progress was made at the beginning of the week, but then the pace slowed down considerably. 

· Decision made: the preamble is generated by a repetition of 2 PN sequences.

· Decision made: the preamble sequence is will be binary.

· An action item was taken to determine how many orthogonal sequences would be needed.

· A new submission on the comparison of pilot overhead of 1/5 or 1/7 tiling will  be presented.

· Discussion is pending on the superframe. 

· Joint PHY/MAC discussions on CBP need to take place.

· Other issues still to be resolved: FEC, time/frequency interleaving, mixed resource composition, FDD

· Not much progress has been made on the PHY comments, but there were much fewer than the MAC comments. 

The Vice-Chair closed this plenary session, and re-opened the floor for the PHY team chaired by Ramon Khalona. 

Monisha Ghosh presented an update on binary preamble sequences (22-07-0131-00-0000_Binary_Preamble_Set2). A discussion followed. 

Ramon Khalona asked Eli Sofer to generate the same data for the PN-sequence cross-correlations for what he proposes, for comparison with the presentation of Monisha. 

Georges Vlantis enquired about the complexity of generating these sequences. Monisha made a clarification, pointing out that the sequences can also be put in a table, without a need to generate them on the fly. 

Ramon Khalona started a discussion on sectorization, which clarified that the 114 sequences used by 802.16 came from the 3-tier cell scenario considering 19 cells with 6 sectors each. The question is whether this model is applicable to 802.22 network deployment. 

Eli Sofer clarified that the issue is how to mitigate the interference when the WRAN is in a multicell scenario. He also explained the reason why 3 sectors per cell are needed to mitigate interference. He believed, as 802.16, that the deployment will require a multicell architecture with sectorization for cell sizes of less than the 30 km expected radius (e.g., 15 km). 

Monisha said that she disagrees with the way Eli proposed to do sectorization, and pointed out to another method for sectorization had been proposed earlier and that it is currently in an annex to the working document. 

Ivan Reede contended that the discussion is only related to geometry, not to 802.22 or 802.16, but to the propagation of electromagnetic waves. He claimed that his findings confirmed the 19-cell interference model, but that the decision on sectorization is independent from it.  

Dave Cavalcanti made a presentation on CBP (22-07-0136-00-0000-CBP-MAC). A discussion followed. 

The meeting recessed at 6:17 pm.

Thursday evening

Steve Shellhammer called the meeting of the spectrum sensing tiger team to order at 6:30 pm.

Task Group 1 met in a parallel session. The vice-chair of TG1 took the minutes.

The meeting recessed at 8:30 pm.

Friday AM1

The Vice-Chair called the meeting to order at 8:05 am.

The PHY comments and resolutions committee group met during this session.

Sung-Hyun Hwang made a presentation to compare the pilot carrier structure for upstream (7x1 vs 5x1) (22-07-0138-00-0000 Comparisons of symbol structure for upstream (7x1 vs 5x1).ppt). 

Ramon Khalona summarized the presentation by saying that Sung-Hyun Hwang recommends the 5x1 tiling structure for the upstream bursts. 

Ivan Reede pointed out that a 2% decrease in efficiency is a significant number while the gain in reduced latency for channel estimation is not really significantwhen the jitter buffer capabilities of the CPE, which can easily cope with a 0.6 ms additional latency, is considered. 

John Benko said that the significant gain comes from the improved ratio in DS to US capacity(granularity in the US is equivalent to 8 kbit/s), and that the spectral efficiency decrease is only on the upstream. 

Ivan Reede contended that the DS to US ratio can be increased within the superframe rather than in the frame, by sending US burst from a CPE every other frame for example. The impact would be on the delay between consecutive US subframes from the same CPE, causing increased latency. 

Chang-Joo Kim clarified that practically there will always be DS and US symbols in each frame, since with many CPEs in the WRAN cell, it will be likely that some CPEs require an US burst in every frame. Ivan Reede contended that only VoIP requires such tight latency. 

Monisha mentioned that there is an US preamble option currently in the working document. 

Ramon Khalona summarized that the WG needs some input from the applications side. Ivan Reede proposed to bring input on the issue at the May meeting. 

Gerald Chouinard mentioned that if one set of parameters was to be decided upon, it would ease the life of the people who are doing simulations on FEC. 

Straw poll: on rows 1,2 or 3 on slide 9 in doc 22-07-0138-00-0000.

In favor of row 1 (7x1 with 60 subchannels): 4 people

In favor of row 2 (7x1 with 120 subchannels): 0 

In favor of row 3 (5x1 with 84 subchannels): 9

It was decided that simulations would use the third row with 5x1tiling and 84 subchannels.  

Jung-Sun Sum made a presentation on mixed resource composition for sub-channelization (22-07-0140-00-0000_ETRI_Mixed_Resource_Composition).

Zander Lei summarized the progress made by the PHY group at this meeting.

Decisions:

· Preamble is generated by 2 times repetition of a PN sequence

· Preamble sequence should be binary

· Frequency allocation pattern (subcarrier permutation) by default is distributed

Pending items are:

· PN sequences

· FEC

· Time-frequency interleaving

· FDD/TDD

Updates were given on 

· CBP

· Superframe

Comments and resolutions were grouped according to topics. There are still items pending review. 

Monisha Ghosh gave a summary of the status of binary preamble sequences.  

John Benko said that the normative text for duo-binary turbo code will be ready before the May meeting. Action on LDPC needs a volunteer. Georges Vlantis gave a precision on the pending item for LPDC, which is related to the mapping of the block of data to subchannels, which requires that the OFDMA parameters are set before this can be done. This issue is relevant to all coding schemes, including the mandatory convolutional code. It was suggested to use the PHY parameters agreed upon during the current session as the reference set of parameter for the FEC simulations.

The discussion came to the topic of selecting among the advanced FEC schemes or including all three as optional. Including the three options would require simulations that would show the feasibility and the general performance for each scheme whereas a down-selection would require extensive simulations to allow for performance comparison. This would likely require more time than allowed by Gerald’s proposed timeline. Monisha stated that there is no reason why all three optional schemes should be kept in the standard.  John Benko mentioned that it would be possible to produce all the necessary simulation results before the May session if there is an active participation from all proponents and that an early agreement on the channel model can be achieved. 

The Vice-Chair asked that the FEC ad-hoc group resume its work and expedite the simulations for the four FEC schemes. John Benko agreed to chair this group. The task will be to complete the simulations using the PHY parameters that have been agreed on in Orlando, for the mandatory and the three optional FEC schemes, based on a common channel model and simulation code for the four WRAN profiles (A,B,C,D). Yonghong Zeng offered to make the code that they developed at I2R for these four channel profiles available on the 802.22 reflector as a start to agree on common channel models. . The discussion on keeping all or some of the advanced coding options was deferred to the May session. 

The meeting recessed at 10:11 am. 

Friday AM2 (Closing Plenary)

The Vice-Chair called the meeting to order at 10:32 am.

Motion: to give elasticity to the Chair for half an hour so that nobody calls the orders of the day at noon. 
Moved: Ivan Reede
Seconded: Peter Murray

 The motion passed by unanimous consent. 

The Vice-Chair reviewed the agenda of the closing plenary. The Vice-Chair proposed to merge the old and new business items 4 and 5 into one item in order to deal with these items more expeditiously. Since there was no objection to modifying the agenda, the agenda was approved as modified by unanimous consent.

The Vice-Chair asked for a clarification from the group on the LoA item in the agenda.  Jon Rosdahl made the following statement: if anyone believes that they have essential patents, they are encouraged to submit a LoA. The Vice-Chair asked whether there was any such claim. Hearing none, it was assumed that there was none, and the subject will be brought up again at the next meeting. 

Any other announcement? Jon Rosdahl reported on the status of the health of the Chair Carl Stevenson. 

WG Report.

The Vice-Chair made the following statement: would anyone like to suggest any change to the WG P&P? None heard. 

The Vice-Chair presented the WG work plan (22-07-0145-00-0000-WG Work Plan) already introduced on Thursday afternoon. The plan is to have the text changes completed in the working document by April 30 so that the participants have 2 week before the May session for a detailed review. 

The Vice-Chair suggested to the co-editors to use square brackets in the working document to include text that has not reached a consensus in the comments and resolutions committees, so that it can be easily found and discussed in the WG during the May session. 

Motion: to make the work plan in document 22-07-0145-00-0000 the official plan from now to the May 2007 session
Moved: Ivan Reede
Seconded: Victor Tawil
 Yes: 30, No: 0, Abstain: 0. 


 The motion passed. 

WG technical editor: the Vice-Chair noted that there is no editor-in-chief, yet but only PHY and MAC co-editors.  He sought interest from the participants for a volunteer for the task of editor-in-chief.

WG secretary: David Mazzarese announced that he will no longer be able to act as secretary, effective at the end of this session. The Vice-Chair asked the group to identify a volunteer for the position of secretary of the 802.22 working group to start the May session.

Straw poll on this meeting location: 27 thought it was alright, nobody expressed negative comments. 

TG1 closing report

Bill Rose was absent, but the closing report is available as document 22-07-0146-00-0001_Plenary_Report to 802_22. 

TG2 closing report

Winston Caldwell: nothing new to report beyond his Thursday afternoon report. 

Spectrum Sensing Tiger Team closing report

Steve Shellhammer: conference calls have been scheduled. The first several calls will be held joinly with the MAC team.

Geolocation/database Tiger Team closing report

Winston Caldwell: nothing new to report beyond his Thursday afternoon report.

Ivan’s motion #1. 

Motion: As unanimously agreed in the Geolocation ad-hoc group, direct the editors to include in the draft the highlighted methods and procedures and behaviors described in documents 22-07-0113-00-0000_draft_geolocator_update_text.doc and update thereof in the draft standard and provide the editors the latitude to include additional material available in 22-07-0015-00-0001_Reede_Geoloc_OFDM_Simulations.ppt as appropriate. 

Moved: Ivan Reede

Seconded: Winston Caldwell

 Yes: 20, No: 6, Abstain: 6.
 The Motion passed. 

Motion: to authorize duly noticed weekly calls for the Sensing Tiger Team, Geolocation/Database Tiger Team, PHY ad-hoc group, MAC ad-hoc group, FEC ad-hoc group, Task Group 1 and Task Group 2 from now to the July 2007 Plenary session. 

Moved: Ivan Reede

Seconded: Winston Caldwell

Any objection? No objection. 

The motion was approved by unanimous consent.

Other business

Motion: to approve the comment resolutions unanimously accepted by the MAC ad hoc group for the following comments with comment ID:  

    
#127, # 128, #240, # 244, # 100, #180, #191, #206, #210, #214, #215, #246, # 203, #39, #107, # 18, #21, #46, #126, #188, #190, #87, #237, #526, #177, #178, #11, #511, #519, #241, #53, #120, #368, #155, #154, #90, #89, #383, #23, #380, #381, #382, #36, #37, #197, #198, #40, #94, #49, #12, #333, #14, #529, #528, #22, #62, #388, #134, #192, #193, #199, #516, #41, #222, #232, #239, #243, #524, #129, #15, #367, #88.. 

Moved: Wendong Hu

Seconded: Gwangzeen Ko

 Yes: 29, No: 0, Abstain: 0.
 The Motion passed. 

Motion: to approve the comment resolutions unanimously “accepted in principle” by the MAC ad hoc group for the following comments with comment ID:  

    
#97, 507, 265, 267, 264, 513, 98, 517, 518, 525, 26, 27, 531, 532, 111, 512, 194, 224, 93, 384, 63, 153, 159, 29, 157, 181, 116, 119.. 

Moved: Wendong Hu

Seconded: Edward Au

 Yes: 27, No: 0, Abstain: 0.
 The Motion passed. 

Motion: to direct the editors to include in the draft the binary sequences presented in Document 22-07-0131-00-0000_Binary_Preamble_Set2.ppt for preamble generation. 

Moved: Monisha Ghosh

Seconded: Ivan Reede

 Yes: 17, No: 0, Abstain: 8.
 The Motion passed. 

Motion: to instruct the MAC and PHY ad-hoc groups to discuss in priority the comments that have been submitted with a proposed resolution and have been classified as red or green in document 22-06-0200-01-0000_Table_of_Options_in_P802-22_D0.1, before discussing the comments that were submitted without a proposed resolution and that have been assigned to a volunteer. 

Moved: David Mazzarese

Seconded: Ivan Reede

 Yes: 15, No: 2, Abstain: 6.
 The Motion passed. 

Report from 802.18 from Peter Murray: a joint meeting on IMT-advanced was held, and it was agreed by the WG Chairs that they will group together their contributions, and pass them on to 802.18. Carl Stevenson, as 802.22 WG Chair, indicated a possible interest from 802.22 to contribute to IMT-Advanced. At this point, IMT-Advanced contributions are limited to inputs on the requirements. 

Report form 802.19 from Steve Shellhammer: there was s joint meeting between .11y, .16h and .19 on the topic of coexistence. 802.19 will have bi-weekly conference calls. 

Other business: there was no other business. 

The next session will be held during the week of May 13-18, 2007, in Montreal, Canada. 

The meeting adjourned at 11:58 am.
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Abstract


This document contains the draft minutes of the March 2007 session of the 802.22 Working Group.


Comments and resolutions of the PHY and MAC ad-hoc groups are recorded in a separate document (22-07-0144-01-0000-Comments_Resolutions_minutes_March_07). 


Minutes of 802.22.1 and 802.22.2 Task Groups are recorded in separate documents 


Minutes of the geolocation/database ad-hoc group are recorded in a separate document (22-07-0127-00-Geolocation_minutes_March_07).
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