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Monday PM1 (WG Opening Plenary)

The WG Chair called the meeting to order at 1:38pm.

The Chair reviewed the agenda of the week. Victor Tawil asked whether there would be a completed working document (version 1.0) for the 802.22 standard at the end of the week. The Chair commented that he expected several sections of the working document to be completed by the end of the week.

The agenda (22-07-0330-01-0000) was approved by unanimous consent, with the understanding that there will likely be some adjustments on the schedule during the week.

The Chair reviewed the agenda of the opening plenary. 

The Chair reviewed the minutes (22-07-0269-01-0000) of the Montreal Interim Session of May 2007. Zander Lei pointed out that the number of votes against the last motion was ten instead of seven, possibly due to vote miscount. There was no objection to the change. The Secretary was requested to modify the minutes as per Zander Lei’s comment. The modified minutes (22-07-0269-02-0000) were approved by unanimous consent.
The Chair introduced the five-slide patent policies. The 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) on patents: the Chair reminded everyone of the duty to submit a LOA.

Steve Shellhammer presented an IPR Statement on behalf of QUALCOMM which reads as follows. “QUALCOMM may have intellectual property underlying a contribution that, if adopted, could be essential to the practice of the standard. If we do, we will timely comply with all IEEE requirements regarding IPRs and disclosure.”

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. The Chair mentioned there are still some members who do not follow the templates, and reminded the WG members that they should not create any new document by modifying any existing document. 

Announcement: TG1 Letter Ballot #1 failed with 64% approval and there are about 500 comments. The goal for this week is to resolve comments, provide clear instructions to the editor, and authorize WG Ballot #2. 

Monique Bourgeois Brown questioned if someone who lost the voting right can remain in the ballot pool. Jon Rosdahl responded that they can remain in the pool but cannot vote.

Report from 802.18: Since Peter Murray was chairing the 802.18 opening plenary, he was not available to report. Winston Caldwell pointed out that the working group is still working on IMT advanced requirements.

Report from 802.19: Steve Shellhammer reported that there were discussions on coexistence between WiFi and WiMax (802.11y and 802.16h) in the same band. Texts on recommended practice will be reviewed during the week. 

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

Report from TG1: Bill Rose, the Chair of TG1, reported that the goal of this week is to resolve comments of the TG1 Letter Ballot #1. 

Gerald Chouinard asked if there is any detailed plan. Bill Rose responded that for the first session on Tuesday PM2, the TG1 members will review results of the letter ballot and discuss the process for responding to comments. For the remaining four sessions, the members will attempt to resolve as many comments as possible, and empower the TG1 editor to implement changes as needed to allow release for re-balloting. The WG Chair suggested Bill Rose to form a comments resolution ad hoc group, and pointed out that the TG1 editor can be empowered to fix all editorial comments. Jon Rosdahl commented that all comments should be properly addressed. For any comment that was marked as editorial but is technical in nature, the editor can resolve it later. 

Bill Rose suggested having conference calls to resolve those comments that will not have been resolved this week. In particular, he commented that during conference calls, the editor can bring in any comments that are judged as being more than editorial. Victor Tawil asked for clarification of whether new contributions can be submitted and discussed on the calls. The WG Chair responded that for any new contribution whose content did not appear in the 802.22.1 working document before the Letter Ballot #1, it can be processed with the approval by a majority of all members. Ivan Reede reminded the TG1 editor that voting is required to approve any technical change, and he further commented that if there are votes taken during conference calls, a confirmation vote should be taken during the face-to-face  plenary meetings. Furthermore, due to the fact that there is no procedure on conduction votes during conference calls, he asked for the WG Chair’s ruling. The WG Chair tabled it. 

Report from TG2: There is no TG2 meeting during this session.  Winston Caldwell, the Chair of TG2, asked whether there will be meeting slots  in future plenary and interim sessions for TG2. The WG Chair responded that some meeting slots will be scheduled during the September Interim.

Report from the Spectrum Sensing Tiger Team: Steve Shellhammer reported that three meetings (Tuesday AM2, Tuesday AM2, and Wednesday AM1) have been scheduled during this week and they will be fully used. Firstly, there will be a procedural motion on whether the members have enough information to vote on the text for a particular sensing technique. Then, there wil be a technical vote on whether this sensing technique should be included in the informative annex of the working document. Lastly, new topics can be discussed when voting on all texts is completed. 

Kelly Williams questioned the necessity of voting on the texts because there were already votings for the sensing techniques in May Interim. Steve Shellhammer responded that there is no intention to throw off any approved technique but he would like to make sure the text for any approved sensing technique is suitable and self-contained.
Report from the Geolocation/Database Tiger Team: Winston Caldwell reported that two meetings (Monday evening and Tuesday PM1) have been scheduled during this week. The first meeting is scheduled for reviewing the geolocation text additions to Section 6.15 on “Network Entry and Initialization” of the working document as well as discussing the insertion of an NMEA 0183 information element. The second meeting is scheduled for continuing the review of the above-mentioned geolocation text as well as identifying and developing other geolocation text additions to the working document.
Old business: There was no old business.

New business: Gerald Chouinard asked what were the expectations of the WG chair at the end of the closing plenary on Friday. The WG Chair responded that he expected a number of votes to be taken during the week with clear decisions and instructions for the group to move forward towards the first Draft 1.0. Gerald Chouinard further suggested to give clear instructions to the Technical Editors, Wendong Hu and Zander Lei, as to how to handle the modifications to  the working document during the week to have it in a reasonable shape by Friday. 

Gerald Chouinard asked the WG members to what extent they were willing to approve the working document on Friday and authorize a letter ballot, given that all decisions madeduring the week would be documented for the editors to take action and make the necessary changes soon after the session. George Vlantis reminded the group that some sections in version 0.3.6 of the working document are yet to be approved. Kelly Williams expressed some concern on the current status of the working document. In particular, he pointed out that, although the working document of 802.22.1 was in good shape, the Letter Ballot #1 failed. The working document towards the 802.22 standard is much more complicated and is in a much less advanced state of completion. The Chair commented that the group should take a step-by-step approach and tackle things progressively.

Ivan Reede also expressed some concern over the goal of approving the whole working document on Friday and instead suggested seeking approval on specific sections. Following a comment made by Kelly Williams, Winston Caldwell said that the working should work hard to improve the current working document as much as possible. Jon Rosdahl agreed with Winston Caldwell’s comment and said that it is not easy to come up with a perfect draft for the first letter ballot. George Vlantis said that, based on the experience of the TG1 letter ballot, we should not expect the WG letter ballot to pass in the first round.

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

The meeting was recessed at 3:33pm.

Monday PM2 (WG Open Issues and Prioritization of Work)

The WG Chair called the meeting to order at 4:03pm.

Gerald Chouinard presented a contribution titled “List of topics requiring further work and discussions” (22-07-0358-00-0000), which listed the topics requiring further work and discussions to migrate the current working document toward the first draft standard. The list represented the status of work following the Montreal Interim session of May 2007 and the multiple conference calls that took place since then.
The first item: “CPE architecture related to TG1 beacon decoding” focused on whether the CPE will use the same FEC decoder as the WRAN receiver or use a separate one.  Gerald Chouinard questioned whether we need to share the WRAN FEC capability with TG1 beacon decoding.  If that is the case, a non-systematic  convolutional code needs to be assumed for the MSF1 TG1 burst. If the FEC decoding capability does not need to be shared, a systematic code could be used for the MSF1 TG1 burst to reduce the decoding time and complexity when there is sufficient received signal power from the beacon.

Yuchun Wu commented that he discussed this topic with David Mazzarese on the WG reflector for a month. The key question is whether the Viterbi decoder can finish its decoding within 2msec. Monisha Ghosh questioned the proposal of changing the non-systematic convolutional code to a systematic one because the former is an industry standard. Yuchun Wu agreed with Monisha Ghosh and further commented that a common type of convolutional code would be preferred for time-sharing the Viterbi decoder.

Ivan Reede suggested TG1 to be friendly with WRAN. Gerald Chouinard commented that if it is made friendly in silicon, it may not be friendly in terms of sensing time requirement. In particular, if the goal is to use the same silicon for both WRAN and TG1 FEC decoding, we need to use non-systematic convolutional codes. Monisha Ghosh re-expressed her concern over the use of systematic codes and commented that the question is not to change the WRAN but to align TG1 with the WRAN FEC decoding.

David Mazzarese commented on his proposal to use systematic convolutional codes. He summarized the two main advantages that the systematic codes can offer. First, the MSF1 bits can be received by a receiver without having to decode the encoded FEC codeword if sufficient signal power is received for proper detection. One frame could be saved because the Viterbi decoder is no longer required in this case. Second, by sending the uncoded information bits in the first half of the MSF1, the whole beacon information can be sent over the air in half the amount of time that is currently possible according to the TG1 working document.  

Gerald Chouinard asked whether we should provide TG1 guidance in this matter. 

Straw Poll:

To stay with non-systematic convolutional code.



Yes:
33





No: 
4

The second item of the list was a PHY-related issue, namely DS/US MAP. In particular, it was decided to map the DS diversity permutation payload vertically (i.e., in frequency and then in time) while the adjacent permutation payload would occupy rectangular areas at the bottom of the sub-frame but the internal mapping would be vertical. The US diversity permutation payload will be mapped horizontally and the adjacent permutation payload would occupy rectangular areas at the bottom of the sub-frame. There were three items to be decided:

1. The width of the US columns, either 7 or 8 symbols, depending on the outcome of the FEC discussions. Since the FEC discussions were to take place on Wednesday, the decision on the width was to be made afterwards. 

2. Size of the variable to minimize the maps: CID – 12 bits; DIUC, UIUC – 5 bits; TV channels – 7 bits, etc.

3. AMC to be called ASP for Adjacent Subcarrier Permutation (and DSP for Diversity Subcarrier Permutation). The WG Chair commented that DSP is a short form for Digital Signal Processing and asked if the proponents of the proposal, namely Chang-Joo Kim et al., have any particular preference on using the term AMC. Chang-Joo Kim responded that AMC is used in WiMax (802.16e) but the Chair indicated that it means “adaptive modulation and coding” which is not related to a type of carrier permutation.

Motion: 
Move to replace AMC by ASP and DSP.

Moved: Ivan Reede


Seconded: Chang-Joo Kim


Some discussion took place. George Vlantis commented that it is an editorial comment. Ivan Reede called for question. There was no objection on calling the question.


Yes: 
19    


No:  
0    


Abstain: 
10


The motion passed. (Technical Motion)

The third item of the list was again a PHY issue, namely the opportunistic US window, in which a rectangular area at the top of the US sub-frame will be set aside for both CDMA ranging, CDMA and opportunistic BW request, and CDMA and opportunistic UCS notification packets. The yet-to-be-resolved item was the decision on the exact set of static CDMA ranging subcarriers to be used for geolocation. Ivan Reede and Jungsun Um both commented that the above-mentioned exact set of ranging subcarriers could be finalized during the Monday evening meeting.

The diversity permutation scheme was the fourth item to review. For this PHY-related issue, the diversity permutation scheme can be finalized once the number of expected ASP sub-channels is known. John Benko commented that he was not sure whether this work could be completed during the week. 

The fifth item was related to a decision in choosing a more robust modulation and FEC rate to extend the coverage of the DS burst from the BS to reach more remote CPEs using their 4 Watt maximum EIRP to transmit lower bit rates in the upstream direction. There are three techniques proposed to resolve this problem, namely data spreading; repetition, and rate-1/4 FEC scheme. Victor Tawil questioned if this item is an optional feature and Gerald Chouinard answered that it would be a mandatory feature because we need to take care for CPEs at the edge of the cell.

Consideration of aggregate interference and maximum EIRP control was the sixth item on the list. There are currently two proposals, one by Qualcomm and one by Samsung. He pointed out that this item needs closure at the end of this week.

The seventh item related to replacing all occurrences of ‘Guard Interval’ in the working document by ‘Cyclic Prefix’. Ivan Reede moved to replace guard interval by cyclic prefix. George Vlantis commented that we need to handle this comment properly. Whether the time window at the beginning of each symbol or the signal that is being transmitted during this time window is referred to in the text, Guard Interval’ or ‘Cyclic Prefix’ should be used respectively.  It was suggested that the technical editor would be in a position to do the appropriate change when it is necessary rather than assuming that all ‘Guard Intervals’ would be replaced by ‘Cyclic Prefix’.

Motion: 
Move that item g) as embodied in doc. IEEE802.22-07/0358r0, i.e., Should the Guard Interval (GI) be replaced by the Cyclic Prefix (CP), be an editorial comment.


Moved: Ivan Reede


Seconded: George Vlantis


The motion was passed by unanimous consent. (Procedural Motion)

The last two PHY-related issues to be discussed during the week were listed as follows.

1. Self-coexistence window at the end of the US sub-frame:

a. Time buffer requirement before and after the CBP burst

b. Back-off mechanism to reduce collisions

c. Inclusion of the geolocation ranging subcarriers

2. General Working Document review.

In addition to the above-mentioned PHY-related items, Gerald Chouinard also reviewed the FEC-related items. Given the three existing proposals on advanced FEC schemes, namely duo-binary turbo codes, shortened block turbo codes and LDPC codes, he suggested that the WG members compare these three codecs in terms of performance, flexibility in datablock sizes, and relative complexity. After that, a decision could be made on which advanced codec(s) should be included in the draft standard.

Next, Gerald Chouinard reviewed the list of MAC-related items.

1. Inter-cell CBP communication for network and quiet period synchronization, with emphasis on (a) issues and enhancements on CBP; and (b) clarifications and updates on CBP.

2. Restriction of CBP transmission to operating channel. Gerald Chouinard and Wendong Hu both commented that it is an open issue that needs detailed discussion.

3. Inter-BS communications.

4. Improvements to DS/US-MAP with emphasis on the explanation of the two-dimensional MAC frame.

5. Do we need the definition of a MAC slot, which is 1 symbol x 1 sub-channel?
6. Should the SCH be considered as a beacon or should this concept be left to the CBP only?

7. Should the TTG and RTG be kept constant for a given size of cyclic prefix or allowed to be varied by the BS? Ivan Reede commented that it is an implementation issue. Gerald Chouinard said that we should discuss as to whether such flexibility should be allowed in the draft.

8. Should accuracy in signal level and CINR be better than 0.5 dB? To make best use of the bits allowed in the MAC messages, resolution of 0.25 dB is indicated in some sections of the working document.  Ivan Reede  commented that both precision and resolution need to be discussed and resolved from both the PHY and MAC points of view..

9. Remove left-over of channel bonding in the working document. Gerald Chouinard further commented that there are still some instances of text related to channel bonding in the working document. The technical editors need to be empowered to clean them up.

10. Remove left-over of FDD operation (different DS and US TV channels). Similarly to the previous item, Gerald Chouinard pointed out that we need to empower the technical editors to clean up the texts related to FDD.

11. General Working Document review.

Then, Gerald Chouinard reviewed the list of items related to spectrum sensing, geolocation/database, and spectrum manager. In particular, the topics that require further work and discussions in sensing are the review and voting of texts on sensing techniques and the development of the informative sensing Annex. For geolocation/database, the topics of interest included the finalization of the CPE network entry and initialization procedure (Section 6.15), the inclusion of invited ranging, the inclusion of MAC management messages to request and report on raw GPS information to be transferred to the base station, as well as identification and development of other geolocation text additions. Lastly, there were lots of spectrum-manager related topics to be discussed, e.g. the scopes and functions of the spectrum manager, harmonization of quiet times within and across WRAN cells, channel set management procedure, information flow for spectrum sensing functions, primitives required for spectrum manager operation as well as interface with MAC, spectrum sensing function and geolocation,  the finalization of the document IEEE 802.22-07/0257, and the editing of the working document related to spectrum manager.
Ivan Reede requested Gerald Chouinard to continuously update the above-mentioned list of items so as to let the WG members know the state of progress. George Vlantis commented that some spectrum-manager related items are in fact related to the functional requirement document (FRD) and to the Recommended Practice. In particular, there is already a good set of rules in the FRD to generate specifications and he questioned the necessity of allocating so many timeslots for the spectrum-manager discussion. Kyutae Lim responded that the functions of the spectrum manager are not clearly defined in the working document and the interface with the MAC, PHY, sensing and geolocation along with the needed primitives should also be discussed. Ivan Reede pointed out that the spectrum manager is the core of the 802.22 cognitive ability and it is worthwhile to allocate sufficient timeslots for such discussions.


Zander Lei presented the items to be discussed in the PHY meetings during the week (22-07-0356-00-0000). Most of the items are the same as those Gerald Chouinard presented.

Gerald Chouinard asked whether the WG should start the week with a new version of the working document (v0.3.7) where the changes made in Montreal in May 2007 would be confirmed (up to Section 6.8.4.1.3 and from Section 8 to Section 8.3.2.1).. 

Motion: 
To authorize Gerald Chouinard to clean all track changes in sections of the working document reviewed in Montreal during the Interim Session of May 2007 and to create the document version v0.3.7 as a basis for work this week.


Moved: Ivan Reede


Seconded: Gerald Chouinard


Ivan Reede called the question. 


Yes: 
23


No: 
4


Abstain: 
5


Call for the question passed.

Vote on the motion:

Yes: 
29

No: 
0

Abstain: 
6

The motion passed. (Procedural Motion)

Wendong Hu commented that there are still texts in these sections that require careful review. The WG Chair said the WG accepted the changes with the sole purpose of cleaning the text. If there is any comment that is not satisfied, we can handle it through the comment and resolution process.

The meeting was recessed at 6:09pm.
Monday Evening (Geolocation/Database)

The WG Chair called the meeting to order at 7:33pm.

Ivan Reede expressed his concern on the lack of people present and he formally objected to continue the discussion. Charles Einolf, Jr., pointed out that the WG members could gain the attendance credit by attending the tutorials tonight while skipping the geolocation session. The WG Chair responded that this evening session had been publicly announced in advance.

Winston Caldwell reviewed the geolocation agenda (22-07-0355-00-0000). In summary, the first meeting is scheduled for reviewing the geolocation text additions to Section 6.15 on “Network Entry and Initialization” of the working document as well as discussing the insertion of a NMEA 0183 information element. The second meeting is scheduled for continuing the review on the above-mentioned geolocation text as well as identifying and developing other geolocation text additions to the working document.
George Vlantis suggested allocating more time to discuss the insertion of a NMEA 0183 information element. The WG Chair asked whether there was a need to incorporate some contents of NMEA into the working document. Ivan Reede said it is sufficient to make reference, rather than to incorporate the contents into the draft standard.

The agenda (22-07-0355-00-0000) was approved by unanimous consent.
The WG Chair made sure that the participants were aware of the IEEE patent policy. Patent slides were also read by the Chair. 

Winston Caldwell started reviewing the document titled “Proposed Geolocation Changes to Section 6.15 Network Entry and Initialization of the Working Document toward a Draft Standard v0.3” (22-07-0248-05-0000). He first gave a high-level overview of the BS and CPE network entry and initialization procedures as discussed in conference calls since the Montreal Interim session. 
Ivan Reede pointed out that there had been no discussion nor definition of waypoints. Winston Caldwell responded that since the group agreed to a certain extent that a CPE can be equipped with satellite-based geolocation technology, waypoints are required for providing location reference for terrestrial-based geolocation techniques. Paul Thompson suggested calling it benchmark CPEs. The WG Chair commented that the discussion can be preceded with the understanding that we shall come up with a definition of a benchmark CPE.

Kelly Williams questioned the relationship between steps 6 and 8 of the CPE network entry and initialization procedure, and pointed out a typo in item 8, namely the word “CPE” should be replaced with “BS”. Ivan Reede suggested merging the first two steps together as “BS is professionally installed and geo-located within +/- 15 meters position”, but there was little support for this.
Straw Poll: 

Change Item 6 of the CPE network entry and initialization procedure as “The BS shall be equipped with satellite-based geolocation technology to facilitate synchronization of the network with neighboring network operation”.

Yes: 
20


No: 
1


Abstain: 
3

Motion: 
Move to replace the text of item 6 of Section 6.15.1 of the working document as “The BS shall be equipped with satellite-based geolocation technology to facilitate synchronization of the network with neighboring 802.22 WRAN BSs”.


Moved: George Vlantis


Seconded: Victor Tawil


Ivan Reede called the question. There was no objection.


Yes: 
15


No: 
2


Abstain: 
8


The motion passed. (Technical Motion)

Dave Cavalcanti asked for clarification of whether the CBP can be used even when there is satellite-based geolocation technology. George Vlantis suggested stating that when the satellite-based geolocation technology goes down, CBP can be used. In a follow-up comment from George Vlantis, the WG Chair suggested stating “In the event of loss of GPS-based synchronization, the BS may maintain synchronization through CBP.” Wendong Hu commented that in the working document, there are three methods available for synchronization, namely GPS, IEEE 1588, and CBP. The common point of these methods is to use universal time protocols. Paul Thompson pointed out that the focus of this session is geolocation rather than synchronization, though they are inter-dependent.

Kelly Williams suggested changing the words “latitude and longitude” in Section 6.15.1.2 as “latitude, longitude, and altitude”, but there was little support for this.  Ivan Reede also suggested changing some text in the CPE network entry and initialization procedure as follows:

· Replace “CPE transmits ranging/CDMA burst” with “CPE transmits ranging/CDMA burst during the ranging window”; 
· Replace “CPE transmits basic capabilities including GPS capability” with “CPE transmits basic capabilities including satellite-based geolocation capability”;
· Replace “BS authorizes CPE, CPE transmits MAC address, and key exchange is performed.” with “If all required capabilities are present in the CPE, BS authorizes CPE, CPE transmit MAC address and key exchange is obtained”.

· Replace “If it is equipped with satellite-based geolocation technology, CPE transmits its encrypted collected satellite input” with “CPE transmit its encrypted response”.

Motion: 
To accept the initialization outlines for the BS and the CPE embodied in doc. IEEE 802.22-07/0248r6 as shown below for insertion into Section 6.15 of the current version of the working document.

The WRAN BS initialization procedure shall consist of the following steps:

1. BS is professionally installed.

2. Determine the BS geographic location.

3. BS accesses any available TV channel usage database to build its list of available TV channels.

4. Perform incumbent detection in all usable TV channels to detect other legitimate incumbent 



services that are not listed in the database.

5. Perform neighboring network discovery on selected channel(s).

6. BS synchronizes network with neighboring BSs using satellite-based geolocation technology.

7. Commence operation on the selected operating channel(s).


The procedure carried out by the BS and the CPE to perform CPE network entry and initialization is as follows:


1.
CPE performs detection of BS and incumbents in TV channels and tabulates spectrum 



measurements.


2.
CPE locates and synchronizes to the BS superframe and first frame preambles.


3.
CPE obtains the superframe and frame structure parameters from the BS.


4.
If the CPE is equipped with satellite-based geolocation technology, CPE acquires valid geolocation data from the satellites.  If the data acquisition is unsuccessful, CPE initialization shall not continue.


5.
CPE transmits ranging/CDMA burst during the ranging window.


6.
BS acquires the burst and extracts CDMA code and ranging information.


7.
CPE transmits basic capabilities including satellite-based geolocation capability upon request from the BS.  [This is needed but may not have been included during the San Francisco discussions.]


8.
If all required capabilities are present in the CPE, BS authorizes CPE, CPE transmits MAC address, and key exchange is performed.


9.
BS requests NMEA data from CPE.


10.
CPE transmits its encrypted response.


11.
If the CPE NMEA report indicates non-satellite-based data:



a. BS arms associated CPEs to receive CBP burst.



b. CPE sends CBP active ranging burst.



c. BS queries associated CPEs for CBP capture.


12.
BS performs and validates geolocation of CPE.


13.
If geolocation of CPE is ok, perform registration; otherwise, the CPE does not proceed to registration and the BS sends a denial of service to the CPE


14.
Perform neighboring network discovery.


15.
If indicated as desired by the CPE during registration (REG-REQ message), perform other optional initialization procedures such as establish IP connectivity, establish time of day, and transfer operational parameters.


16.
Set up connections.


Moved: Ivan Reede


Seconded: Winston Caldwell


Yes: 
14 


No: 
0


Abstain: 
0


The motion passed. (Technical Motion)

The meeting was recessed at 10:42pm.
Tuesday AM1 (PHY Draft Completion Decisions, Directions to Editors)

The WG Chair called the meeting to order at 8:10am. The spectrum sensing tiger team met in parallel in a separate room.

Zander Lei reviewed the PHY agenda of this week (22-07-0356-00-0000). Since the discussion on advanced codecs can only be started on Wednesday AM1, the discussion on the width of the upstream columns was postponed.  The revised agenda (22-07-0356-01-0000) was approved by unanimous consent.
Gerald Chouinard reviewed the working document (version 0.3.6) with emphasis on the changes made in Montreal during the last Interim sessionfrom Section 8 to Section 8.3.2.1.1.
Sung-Hyun Hwang summarized the contribution titled “Proposed Burst Allocation Method Relating to DS/US-MAP” (22-07-0300-02-0000). In summary, it is proposed to use any length for DS and US burst allocations, with the condition that each US burst must contain at least seven OFDMA symbols in any subchannel used. For diversity subchannel, it is proposed to allocate the DS and US bursts by using a linear-vertical mapping scheme for the downstream bursts and a linear-horizontal mapping scheme for the upstream bursts. For the ASP subchannels, the BS and US bursts are allocated by usinga  linear-vertical mapping scheme within the burst. The proposed burst structure is shown below for ease of description.
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Discussion on this contribution followed. Gerald Chouinard asked for clarification of the word “slot” in slide 15 of the contribution, and commented that the word “slot” should be used as a TDMA unit in the MAC layer but not in the PHY layer to avoid ambiguity. Jon Rosdahl suggested calling it as either PHY slot or OFDMA slot. Anh Tuan Hoang commented that for MAC, resources are allocated in time and frequency, and a slot is defined as one OFDMA symbol by one subchannel. 

Euntaek Lim questioned if there are some rules to resolve the mapping between the ASP and the diversity subchannels, because they have different structures. Jungsun Um responded that the ASP subchannels are allocated in the frequency domain and the remaining subchannels are allocated for diversity purpose. 

George Vlantis suggested adding an option with no ASP. Gerald Chouinard questioned what possible applications are suitable for the proposed diversity burst allocation schemes and asked if we need both the orange and blue zones as shown in the figure.

The meeting was recessed at 10:16am.
Tuesday AM1 (Spectrum Sensing)

The meeting was ordered by Steve Shellhammer at approximately 8:00am. 

Steve Shellhammer reviewed the agenda of this week (22-07-0324-05-0000). There were updates on some document numbers with new revisions in the list of sensing texts. The revised agenda (22-07-0324-06-0000) was approved by unanimous consent.

Steve Shellhammer reviewed the outline of the informative annex on sensing techniques (22-07-0261-02-0000).

Motion:
Do you have enough information to vote to approve the document IEEE 802.22-07/0261r2 – Outline of Informative Annex on Sensing Techniques?


The motion passed by unanimous consent. (Procedural Motion)

Motion:
Should the document IEEE 802.22-07/0261r2 – Outline of Informative Annex on Sensing Techniques be included in the informative annex?


Moved: Carl Stevenson


Seconded: Winston Caldwell


Yes: 
16


No: 
0


Abstain: 
1


The motion passed. (Technical Motion)

Soo-Young Chang summarized the work done on the proposed spectral correlation sensing (22-07-0284-01-0000).

Motion:
Do you have enough information to vote to approve the document IEEE 802.22-07/0284r1 – Text on Spectral Correlation Sensing?


Moved: Edward Au


Seconded: Carl Stevenson


Yes: 
17


No: 
0


Abstain: 
0


The motion passed. (Procedural Motion)

Motion:
Should the document IEEE 802.22-07/0284r1 – Text on Spectral Correlation Sensing be included in the informative annex?


Moved: Edward Au


Seconded: Yonghong Zeng


Some discussion took place. Monisha Ghosh questioned the simulation results relative to required SNR and false detection probability, especially the results shown in last row of Table 1 of the document. 



Yes: 
13


No: 
4


Abstain: 
4


The motion passed. (Technical Motion)

Steve Shellhammer gave a brief overview of the text on energy detector (22-07-0264-02-0000).

Motion:
Do you have enough information to vote to approve the document IEEE 802.22-07/0264r2 – Text on Energy Detector?


Moved: Yuchun Wu


Seconded: Yonghong Zeng


Yes: 
20


No: 
0


Abstain: 
0


The motion passed. (Procedural Motion)

Motion:
Should the document IEEE 802.22-07/0264r2 – Text on Energy Detector be included in the informative annex?


Moved: Yonghong Zeng


Seconded: Carl Stevenson


Yes: 
18


No: 
0


Abstain: 
2


The motion passed. (Technical Motion)

Yonghong Zeng reviewed the text on eigenvalue based sensing (22-07-0297-02-0000).
Motion:
Do you have enough information to vote to approve the document IEEE 802.22-07/0297r2 – Text on Eigenvalue based Sensing?


Moved: Victor Tawil


Seconded: Carl Stevenson


Some discussion took place, especially on whether 100 kHz deviation is realistic for wireless microphones. 

Motion: 
To table this item until Wednesday AM1 (first item of business) to allow proponents and concerned parties to resolve differences.


Moved: Charles Einolf, Jr


Seconded: Victor Tawil


Yes:
19


No: 
0


Abstain: 
1


The motion to table passed. 

Kyutae Lim reviewed the text on MRSS (22-07-0266-00-0000).
Motion:
Do you have enough information to vote to approve the document IEEE 802.22-07/0266r0 – Text on MRSS?


Moved: Kyutae Lim


Seconded: Yonghong Zeng


Yes: 
15


No: 
0


Abstain: 
4


The motion passed. (Procedural Motion)

Motion:
Should the document IEEE 802.22-07/0266r0 – Text on MRSS be included in the informative annex?


Moved: Kyutae Lim


Seconded: Soo-Young Chang


Some discussion took place. Victor Tawil requested further simulation data. The issue is that simulation results are on a “pristine” ATSC signal, not on the ATSC captures as was done for other techniques.

Motion:  to table the item until simulation data is provided based on the ATSC captured signals


Moved: Victor Tawil


Second: Charles Einolf, Jr.


Yes: 
16


No: 
0


Abstain: 
5


The motion to table passed.

Steve Shellhammer gave a brief overview of the text on ATSC Signature Sequence Correlation (22-07-0268-02-0000).

Motion:
Do you have enough information to vote to approve the document IEEE 802.22-07/0268r2 – Text on ATSC Signature Sequence Correlation?


Moved: Steve Shellhammer


Seconded: Carl Stevenson


Yes: 
20


No: 
0


Abstain: 
0


The motion passed. (Procedural Motion)

Motion:
Should the document IEEE 802.22-07/0268r2 – Text on ATSC Signature Sequence Correlation be included in the informative annex?


Moved: Steve Shellhammer


Seconded: Wen Gao


Yes: 
21


No: 
0


Abstain: 
0


The motion passed. (Technical Motion)

Monisha Ghosh reviewed the text on FFT-based pilot sensing (22-07-0298-01-0000).
Motion:
Do you have enough information to vote to approve the document IEEE 802.22-07/0298r1 – Text on FFT-based pilot sensing?


Moved: Monisha Ghosh


Seconded: Yonghong Zeng


Yes: 
18


No: 
0


Abstain: 
2


The motion passed. (Procedural Motion)

Motion:
Should the document IEEE 802.22-07/0298r1 – Text on FFT-based pilot sensing be included in the informative annex?


Moved: Monisha Ghosh


Seconded: Wen Gao


Yes: 
18


No: 
0


Abstain: 
3


The motion passed. (Technical Motion)

Monisha Ghosh reviewed the text on Dual FPLL pilot sensing (22-07-0296-02-0000).
Motion:
Do you have enough information to vote to approve the document IEEE 802.22-07/0296r2 – Text on Dual FPLL pilot sensing?


Moved: Monisha Ghosh


Seconded: Yonghong Zeng


Yes: 
19


No: 
0


Abstain: 
0


The motion passed. (Procedural Motion)

Motion:
Should the document IEEE 802.22-07/0296r2 – Text on Dual FPLL pilot sensing be included in the informative annex?


Moved: Monisha Ghosh


Seconded: Wen Gao


Yes: 
18


No: 
0


Abstain: 
3


The motion passed. (Technical Motion)

Yonghong Zeng reviewed the text on covariance based sensing for wireless microphone (22-07-0295-02-0000).
Motion:
Do you have enough information to vote to approve the document IEEE 802.22-07/0295r2 – Text on Covariance based Sensing for Wireless microphone?


Moved: Victor Tawil


Seconded: Carl Stevenson


Some discussion took place, especially on the FM deviation of 100 kHz... 

Motion: 
To table this item until Wednesday AM1 (second item of business) to allow proponents and concerned parties to resolve differences.


Moved: Victor Tawil


Seconded: Charles Einolf, Jr


Yes:
14


No: 
0


Abstain: 
5


The motion to table passed. 

Yonghong Zeng reviewed the text on covariance based sensing for ATSC DTV (22-07-0294-02-0000).
Motion:
Do you have enough information to vote to approve the document IEEE 802.22-07/0294r2 – Text on Covariance based Sensing for ATSC DTV?


Moved: Yonghong Zeng


Seconded: Wen Gao


Yes: 
15


No: 
0


Abstain: 
1


The motion passed. (Procedural Motion)

Motion:
Should the document IEEE 802.22-07/0294r2 – Text on Covariance based Sensing for ATSC DTV be included in the informative annex?


Moved: Yonghong Zeng


Seconded: Wen Gao


Yes: 
18


No: 
0


Abstain: 
1


The motion passed. (Technical Motion)

Wen Gao gave a brief review of the text on cyclostationary feature detector (22-07-0283-00-0000). During the presentation, it was noted that some improvements had been made in the technique, compared to the original method, but simulation results supporting better performance had not been reviewed by the group. Since it was time for the coffee break, it was decided to recess for the break and then view the simulation presentation and decid how to proceed from there.

Motion:
Do you have enough information to vote to approve the document IEEE 802.22-07/0283r0 – Text on Cyclostationary Feature Detector?


Moved: Wen Gao 


Seconded: Yonghong Zeng


Yes: 
20


No: 
0


Abstain: 
2


The motion passed. (Procedural Motion)

Motion:
Should the document IEEE 802.22-07/0283r0 – Text on Cyclostationary Feature Detector be included in the informative annex?


Moved: Wen Gao 


Seconded: Yonghong Zeng


Yes: 
19


No: 
0


Abstain: 
4


The motion passed. (Technical Motion)

Tuesday AM2 (PHY Draft Completion Decisions, Directions to Editors)

The WG Chair called the meeting to order at 10:43am. The spectrum sensing tiger team met in parallel in a separate room.

Jungsun Um presented a contribution titled “Adaptive Spreading Scheme” (22-06-0145-01-0000). The merit of this contribution is to support CPEs that receive the signal with low SNR or are located at the edge of the cell, as well as to mitigate the inter-cell interference when two neighboring WRANs are operated on the same TV band. In summary, it is proposed to perform spreading in the frequency domain before the IFFT.  

Discussion followed and most comments were clarifications on the presentation.

Carlos de Segovia presented a contribution titled “Frequency Repetition with CTC” (22-07-0304-00-0000). In summary, it is proposed to increase the coverage range by dynamically adjusting the data repetition rate. In addition, the contribution revealed that repetition in the frequency domain provides a strong performance gain for the WRAN system and it can be used for protecting headers and data information. 

Discussion took place. Monisha Ghosh commented that at low SNR, the system will suffer more from channel estimation and therefore, she expected the performance gap shown in slide 6 to be reduced.

Monisha Ghosh presented her contribution titled “Rate ¼ convolutional code” (22-07-0365-00-0000), which showed that by using the rate-1/4 convolutional code with generator polynomial (133,171,117,165), there is a 4-4.5 dB performance gain in terms of bit error rate, when compared to the rate-1/2 convolutional code.

Gerald Chouinard suggested adding an option for repetition of the DS/US MAP, and commented that the DS/US MAP may very well be the weakest link.

Straw Poll: 
Have an option of repetition of 1, 2 and 4 for the DS/US-MAP and  no repetition for the payload data.


The majority favored this option.

Motion: 
Move to modify the SCH to allow repetition of the DS/US-MAP and DCD/UCD 1, 2, or 4 times. This is a mandatory feature.


Moved: Gerald Chouinard


Seconded: John Benko


Discussion took place. George Vlantis asked for clarification of whether repetition-4 is required. 


George Vlantis called the question. Jon Rosdahl objected. Vote on the call for questions:


Yes: 
3


No: 
6


Abstain: 
3


The call for the question failed.


The motion is tabled because of the lack of time.

The meeting was recessed at 12:33pm. 

Tuesday AM2 (Spectrum Sensing)

The meeting was ordered by Steve Shellhammer at approximately 10:40am.

Steve Shellhammer presented a contribution titled “Sensing requirement for Sensing Wireless Microphones” (22-07-0290-04-0000). A limited discussion followed. Most comments were clarifications on the contribution.

Steve Shellhammer then presented a second contribution titled “Simulation of Eigenvalue based Sensing of Wireless Mics” (22-07-0357-00-0000).

Apurva Mody presented a contribution titled “Spectrum Sensing of the DTV in the Vicinity of the Video Carrier Using Higher Order Statistics” (22-07-0359-00-0000).

The meeting was recessed at approximately 12:00nn.
Tuesday PM1 (Spectrum Manager)

The WG Chair ordered the meeting at 1:39pm. The geolocation/database tiger team met in parallel in a separate room.

Kyutae Lim presented the contribution titled “MAC-SM-SSF Interface” (22-07-0257-09-0000), which describes the overall system architecture and interfaces among spectrum manager, spectrum sensing function, geolocation/database, MAC and PHY based on the working document.

some discussion followed. The WG Chair questioned why the geolocation block is absent on slide 8 of the contribution. Wendong Hu asked for the reason of placing the spectrum sensing function (SSF) block into the spectrum manager entity and commented that the SSF should be parts of the PHY. Dave Cavalcanti also expressed his concern over the placement of the SSF block on slide 8. Kyutae Lim responded that this slide is mainly used for highlighting primitives and defining interfaces. Wendong Hu expressed his concern again on the placement of the SSF block.  

Euntaek Lim questioned whether there is any specification for the spectrum manager and the spectrum sensing function, and asked if there is any intention to solely specify interfaces. The WG Chair answered that the SSF block is purely a black box with no detail, and suggested the foci of the discussion can be on standardizing the mechanism, behaviors, and information flow. Euntaek Lim responded that if we do not specify the characteristics of an entity, there is no need to specify any interface. Dave Cavalcanti pointed out the necessarily of specifying the interface, due to the need for the spectrum manager to get information, control cognitive radio functions  and maintain channel sets.

Victor Tawil speculated that a copy of the incumbent databases should be placed inside the spectrum manager. Dave Cavalcanti responded that a copy is required but it needs not to be specified in the figure. The WG Chair also commented that a WRAN database should be available for access by the spectrum manager. 

Paul Thompson asked for clarification on the title of the slide, namely IEEE802.22 Scope. It was unclear to him whether the scope refers to both base station and CPEs. If it was so, he suggested renaming the geolocation block in the CPEs in slide 10 as geolocation agents. The WG Chair responded that it is in fact a description of the architecture, rather than the IEEE802.22 scope.

In a follow-up comment, Winston Caldwell questioned why geolocation is required at the CPEs, due to the fact that the functionality of determining the CPEs’ locations is solely done by the base station.

Referring to the sensing information flow in slide 11, the WG Chair asked if the drawing implies that the base station has a separate channel list from the CPEs. Gerald Chouinard commented that having all active, occupied, candidate/backup, null and disallowed sets in the CPEs make them more effective in only sensing the channels that need to be sensed during idle times. 

The meeting was recessed at 3:20pm.
Tuesday PM1 (Geolocation/Database)

The meeting was ordered by Winston Caldwell at approximately 1:35pm. 

Winston Caldwell reviewed the revised agenda (22-07-0355-01-0000). He asked if anyone was unfamiliar with the IEEE patent policy. The Secretary noted that no one in the room indicated that he was unfamiliar with the IEEE patent policy.
Winston Caldwell presented his contribution titled “Satellite-Based Geolocation Capability Information Element” (22-07-0363-01-0000), which proposes to add a new information element to Section 6.8.7.3.7 of the working document for Satellite-based geolocation capability at the CPE.

George Vlantis requested a review of the Monday evening's agreement on geolocation at the CPE. Winston Caldwell reviewed the CPE portion of the document “Proposed Geolocation Changes to Section 6.15 Network Entry and Initialization of the Working Document toward a Draft Standard v0.3” (22-07-0248-07-0000). 

Winston Caldwell presented another contribution titled “Proposed Edits to Location Configuration Measurement Report MAC Message” (22-07-0366-00-0000), which specifies the “Location Configuration Measurement Report” message format.

Some discussion ensued among Gregory Buchwald, Ivan Reede, Kelly Williams, George Vlantis and Winston Caldwell to correct the fields “Length” and “Location Data String”. The information element was renamed “Location Data Report”.

Motion:
Move to include the text as embodied in doc. IEEE802.22-07/0363r2 and doc. IEEE 802.22-07/0366r1 into the current draft.



Moved:  Ivan Reede


Second: George Vlantis


Some discussion took place. Ivan Reede raised a point of order that all the 802.22 voting members should be informed of the vote taking place. Kelly Williams notified 802.22 WG members in both meeting rooms that a Working Group motion was on the floor. There was a five-minute recess.


The WG Chair and a number of IEEE 802.22 members joined the meeting. Carl Stevenson called the meeting to order, presented the Geolocation Agenda document with the link to the IEEE patent policy URL, and asked if anyone was unfamiliar with the IEEE patent policy The Secretary noted that no one in the room indicated that he was unfamiliar with the IEEE patent policy.


Winston Caldwell reviewed the text of the motion for the benefit of the new attendees. The WG Chair reviewed the understanding that CPEs that have GPS capability must be able to report their GPS position or shutdown. If CPEs do not have GPS capability, then they may report survey information, but with or without survey information, triangulation using the CBP burst method must be used to determine the location of the CPE.


In the discussion on the motion, Baowei Ji asked whether the NMEA 0183 Information Element format is the only format (i.e. should the IETF GeoPriv format also be included?).  The answer supplied by the group was that only NMEA 0183 format will be in the standard. The NMEA 0183 format can be used for reporting any type of geolocation method, i.e., satellite-based, survey or terrestrial triangulation method.


Vote on the motion:


Yes: 
21 


No: 
0


Abstain: 
3


The motion passed. (Technical Motion)

The meeting was recessed at approximately 3:35pm.

Tuesday PM2 (Spectrum Manager)

The WG Chair ordered the meeting at 3:53pm. Task Group 1 also met in parallel in a separate room.

Kyutae Lim continued the presentation on the MAC-SM-SSF Interface (22-07-0257-09-0000). Discussion took place, with emphasis on the technical contents of slide 12 to slide 18.

Referring to the SM-SSF interface on slide 12, Dave Cavalcanti commented that we can refer to the spectrum sensing function block proposed by Steve Shellhammer and add some of its parameters to the SM-SSF interface.

Referring to slide 14 which describes when the sensing occurs, Dave Cavalcanti commented that in-band sensing on channels N, N+1 and N-1 can only be initialized by the base station and performed during quiet periods while out-of-band sensing can be done during any CPE’s idle time or requested by the base station. He questioned why the proponents state that in-band sensing in channels N+1 and N-1 can also be done at any time. He further commented on the importance of providing flexibility in the length of quiet periods through MAC messages. 

In slide 15, the proponents extracted one figure from the working document (Figure 55, page 167) to describe the harmonization of spectrum sensing and quiet time. Dave Cavalcanti commented that it is only a conceptual figure. In practice, we have intra-frame sensing and inter-frame sensing. The spectrum manager needs to provide information such as the locations the intra-frame quiet periods. 

In slide 17 where the functions of the Spectrum Manager are listed, Dave Cavalcanti expressed his concern on placing “Protection of incumbent” into “Rest of Function”. The WG Chair suggested changing the title “Rest of Function” as “Primary Functions”. Cheng Shan questioned why the CPEs have their own channel sets. Gerald Chouinard responded that the CPEs can have limited and low-level ‘distributed intelligence’ which would reduce the demand on the base station and the amount of MAC administrative packets as long as the functions executed are passive, i.e., reception and sensing.

The meeting was recessed at 6:00pm.
Tuesday Evening 1 (Spectrum Manager)

The WG Chair ordered the meeting at 7:45pm. 

Kyutae Lim presented the revised contribution on MAC-SM-SSF Interface (22-07-0257-10-0000), in which slides 8, 14 and 17 have been updated, and new slides on channel set list management have been added. 

A discussion ensued. There were some clarifications given by Shanzeen Ko on the definitions of the five channel lists.

Kelly Williams questioned the necessity of sending channel lists to all CPEs. He said it was sufficient for the base station to send instructions to all CPEs for channel moves. The WG Chair responded that it would help the network change more smoothly. In a follow-up comment, Victor Tawil pointed out that the available channel lists are determined by the base station and it is sufficient for the CPEs to know which channels are available. He questioned the necessity of having backup channel lists at the CPEs. Dave Cavalcanti responded that their main purpose is to help CPEs prioritize which channels to sense during their idle times.  

Instead of keeping the five channel lists, George Vlantis suggested using four bits to report sensing. Winston Caldwell asked for clarification of what kind of tasks a spectrum manager should do at the CPEs. The WG Chair commented that although we would like the CPEs to be simple and less expensive, he would not like to have the capabilities of the CPEs purposely be limited. 

Ivan Reede commented that we have both lower and higher layers of cognitive functions but with no balancing. The most important task here is to specify the behavior of each layer and the synchronization between these layers. Steve Shellhammer reminded the WG members the goals of the discussion on spectrum manager, namely the functions of the spectrum manager, the respective inputs and outputs, as well as the behaviors. He asked whether the inputs of the spectrum manager could be agreed upon. If so, discussions could then take place on the outputs followed by the behaviors. 

Ivan Reede further expressed his concern on the lack of details on the cognitive capabilities of the base stations in the FRD and the lack of guidance from the WG Chair. The WG Chair responded that there are three main cognitive functions as follows:

1. Incumbent protection;

2. Spectrum efficiency; and

3. Coexistence among WRAN systems.

Kelly Williams commented on the importance of prioritizing the above-mentioned functions. He pointed out  that incumbent protection is the most important function, followed by how to use the spectrum efficiently and how to ensure different WRANs work with each other. He questioned how all features in WRAN can be integrated to build channel lists and how the base station makes decisions during channel movee. Victor Tawil pointed out there is still no clear information on how the channel list is built.

Ivan Reede raised a point of order that the three above-mentioned functions, namely incumbent protection; spectrum efficiency; and coexistence among WRAN systems, should be documented in the minutes as the key cognitive functions of base station.
The meeting was recessed at 9:43pm.
Tuesday Evening 2 (Coding Draft Completion Decisions, Directions to Editors)

The WG Chair called the meeting to order at 9:57pm. 

Due to the fact that there were only a few members in attendance and most of them are the proponents of the advanced codecs, the Chair proposed to cancel this eveninig meeting and resuming the discussions on Wednesday morning.

The Chair ordered to recess at 10:08pm.

Wednesday AM1 (Coding Draft Completion Decisions, Directions to Editors)

The WG Chair ordered the meeting at 8:24am. The spectrum sensing tiger team met in parallel in a separate room.

John Benko presented a contribution titled “CTC FEC simulation results” (22-07-0319-01-0000), which summarized the updated CTC, LDPC, and SBTC FEC simulation results for 802.22 using the agreed-upon scenario adopted by the ad-hoc group:downstream simulation uses 384 coded bits with rate-1/2 coding and QPSK modulation, coded across frequency (eight 24-subcarrier subchannels) in a single symbol, and the upstream simulation uses 1728 coded bits with rate-3/4 coding and 64-QAM modulation, coded across a single 24-subcarrier subchannel across 12 symbols. Additional results were shown for 576 coded bits in the downstream scenario and convolutional coding results using the 802.22 mandatory code. 

Some discussion took place. Stephen Kuffner asked for clarification of whether a special convolutional interleaver was used for duo-binary turbo codes. The WG Chair asked if different interleavers were used for code optimization because there could be some extra coding gain. John Benko responded that the CTC interleaver as described in the IEEE 802é16e standard was used in the case of the duobinary turbo code.

In the case of the bit error rate plot for WRAN channel B with 1728 coded bits, the curve for the SBTC codec tails off when the signal-to-noise ratio is larger than 19 dB. John Benko asked I2R for clarification on this behavior and asked how the 1728 coded bits were implemented in simulations. Changlong Xu responded that the tail off was mainly due to the lack of error samples that make the curve not smooth enough, and the 1728 coded bits are implemented by concatenating three 576 coded bits. 

Gerald Chouinard presented the revised spreadsheet on OFDMA block sizes for advanced coding (22-07-0190-03-0000), in which the yellow areas on the sheets represent the native datablock sizes supported by the specific FEC coding schemes.

Straw Poll: 
To include all 3 proposed optional advanced codes in the 802.22 draft standard, with no further code optimization.


The majority favors the above-mentioned option.

Motion:
To include all 3 proposed optional advanced codes in the 802.22 draft standard (DBTC, LDPC, and SBTC [in no order of preference]) with the understanding that further optimizations of any or all may be proposed during comment resolution.


Moved: Zander Lei


Seconded: George Vlantis


Yes: 
16


No: 
0


Abstain: 
1


The motion passed. (Technical Motion)

The meeting was recessed at 10:07am. 

Wednesday AM1 (Spectrum Sensing)

The meeting was ordered by Steve Shellhammer at approximately 8:20am.

Yonghong Zeng reviewed two tabled contributions, namely eigenvalue base sensing (22-07-0297-03-0000) and covariance based sensing for wireless microphones (22-07-0295-03-0000). For the revised contributions, the text and table presenting results for FM modulated signal with 100 kHz deviation were removed. Note here that such large deviation cannot be used under, for example, ETSI or FCC rules.

Motion:
Should the document IEEE 802.22-07/0297r3 – Text on Eigenvalue based Sensing be included in the informative annex?


Moved: Yonghong Zeng 


Seconded: Wen Gao


Yes: 
24


No: 
0


Abstain: 
4


The motion passed. (Technical Motion)

Motion:
Should the document IEEE 802.22-07/0295r3 – Text on Covariance based Sensing for Wireless Microphone be included in the informative annex?


Moved: Yonghong Zeng 


Seconded: Wen Gao


Yes: 
23


No: 
0


Abstain: 
1


The motion passed. (Technical Motion)

Nikhil Kundargi presented a new contribution titled “Hierarchical Sequential Detection for Dynamic Spectrum Sensing” (22-07-0360-00-0000), whose aim is to reduce the sensing time for energy detector that currently requires a high signal-to-noise ratio. In summary, it is  proposed to use “sequential detection” whose decision statistic is based on a “likelihood ratio”. The proposed technique senses within very short times, i.e., sub milliseconds; with the aim of performing a coarse detection in a cumulated time of, say, 50 – 80 usec. 

Some discussion took place, with emphasis on the AWGN assumption (i.e., without taking into account multipath fading) and the relationship between the sensing period and the required signal-to-noise ratio (i.e., would the required signal-to-noise ratio be reduced if the cumulated sensing period increased).  Nikhil Kundargi responded that the AWGN assumption should not matter for an energy detection approach and commented there would not be much more gain if the sensing period increased.

Shridhar Mubaraq Mishra presented a new contribution titled “The case for wideband sensing” (22-07-0351-00-0000, 22-07-0354-01-0000). In summary, the proposal is to sense other TV channels (i.e., “wideband”) to get more information about the radio environment, determine somehow if one is in favourable versus unfavourable conditions and take that into account with whatever sensing scheme is used. The proposal works with energy detector but can get better performance if based on more advanced detectors.

Discussion took place. The points of discussion are summarized below: 

· Current thinking is based on radio signals in GHz bands and it is not clear that we can assume it will work in TV bands. 

· How does the proposed technique work if one is outside LOS, for example, if one is shadowed and is not close to a TV transmitter?

· Have the proponents considered that most of the best detectors so far are based on focusing on the pilot region?

· Have the proponents considered how the scheme mitigates both shadow and multipath fading? Having multiple radios would help mitigate multipath fading. The shadowing will need larger CPE separation distances to be decorrelated as compared to what is required in the case of multipath where only a few lambda separation is sufficient.

· How complicated does the proposed approach get? It seems the location of the anchors is assumed to be known in advance. How much coarseness can we tolerate?

Wendong Hu presented his contribution titled “Spectrum Sensing for WRAN Discovery and Detection” (22-07-0352-00-0000), which is related to the discovery of other WRAN systems. The current discovery mechanism was reviewed and three issues have been identified as follows.

· Detection Latency. Discovery takes no more than four superframes for one channel with latency of sixteen superframes for discovering channels n+/-2. However, there is neither a specification nor a demonstration (i.e., simulation and analysis) on how such latency can be achieved. 

· Packet loss due to collision. Collisions may mean retransmissions. Note here that collision will not happen all the time and if it does, there is a backoff mechanism to handle it.

· Continuous monitoring (in order to get CBP packets) disallows regular operation, for example, prevent normal data transfer. Note here that with synchronization of systems, it may not be a big deal. 

In response to the above-mentioned issues, Wendong Hu also proposed a remedy, namely channel hosting, to transmit a CBP packet every superframe for each WRAN system operation so as to enable neighboring WRANs to find it quickly without risk of collision. The time slots for such announcements are fixed, for example, a WRAN system picks one of the sixteen possible frames in a superframe to send the announcements. 

The meeting was adjourned at approximately 10:00am.

Wednesday AM2 (MAC Draft Completion Decisions, Directions to Editors)

The WG Chair ordered the meeting at 10:43am. 

The Chair reviewed the revised agenda of the week (22-07-0330-02-0000), with the purpose of allocating more timeslots for PHY, geolocation, and spectrum manager. The agenda (22-07-0330-02-0000) was approved by unanimous consent.
Wendong Hu reviewed Gerald Chouinard’s contribution “List of topics requiring further work and discussions” (22-07-0358-00-0000), which summarized the list of MAC topics still to be discussed.

The first topic was the definition of a MAC slot, which is currently one symbol in the time domain by one subchannel in the frequency domain. Gerald Chouinard asked for clarification of the definition on the MAC slot. He pointed out that the MAC slot is normally a unit in the time domain in a TDM structure. Dave Cavalcanti commented that for PHY, the slot is not only in a unit of time domain, but also a unit of frequency domain. He further commented that slot refers to both the time and the frequency and suggested replacing MAC slot by symbol period or symbol duration.

Motion: 
To empower the editor(s) to update the definitions section of the document with the following definitions and to also go through the document and to use them as appropriate replace instances of the term “slot” in the document: 


A MAC slot is a two-dimensional entity defined as a dimension of one OFDM symbol by one subchannel.


A symbol period is the fundamental unit of duration in the time domain equal to the duration of an OFDM symbol in the time domain.


Moved: George Vlantis


Seconded: Dave Cavalcanti


Some discussion took place. Winston Caldwell asked for clarification on the required action after the motion. The WG Chair responded when the motion passed, the technical editors would make the respective changes in the working document and he encouraged Dave Cavalcanti to review the revised text. George Vlantis called the question. There was no objection.


Yes: 29


No: 3


Abstain: 2


The motion passed. (Technical Motion)

Chang-Joo Kim commented that capacity may vary from one modulation to another, and he suggested replacing MAC slot with OFDMA slot.

Motion: 
To change the term MAC slot to OFDMA slot.


Moved: Jon Rosdahl


Seconded: Dave Cavalcanti


The motion was passed by unanimous consent. (Technical Motion)

The second MAC item was whether the SCH be considered as a beacon or this concept be left to the CBP only. Dave Cavalcanti pointed out that the term BS-SCH is used for representing SCH in the working document and commented that there is no confusion between BS-SCH (BS beacon) and CBP. He agreed that the content in Section 6.6.2.1 is for CBP beacons only.

Motion: 
To instruct the editor(s) to remove any references to BS “beacons” where what is being referred to is actually the SCH and replace it with BS SCH in order to remove any ambiguities since BSs can also transmit CBP beacons. (Only CBP beacons should be referred to as “beacons”).


Moved: Wendong Hu


Seconded: George Vlantis


Yes:  
31


No:   
0


Abstain: 
3


The motion passed. (Technical Motion)

The third MAC topic for review was: should the TTG and RTG be kept constant for a given cyclic prefix or allowed to be varied by the base station. Gerald Chouinard summarized the problem and pointed out that both TTG and RTG will be set according to the cyclic prefix defined when the base station instructs CPEs at initialization. He further pointed out that in the DCD table, there is syntax to define the length of TTG and RTG and he questioned its need.

Motion: 
That the TTG be fixed at 210 usec (to accommodate for 10 usec turnaround time at he CPE and for 30km range) and specify 4 fixed values (83.22us, 46 us, 270 us, and 242 us) for RTG corresponding to the 4 cyclic prefixes, respectively ¼, 1/8, 1/16 and 1/32. (Delete the two fields in the DCD table and include the above values in a new table)


Moved: Gerald Chouinard


Seconded: Ivan Reede


Yes: 
24


No: 
0


Abstain: 
9


The motion passed. (Technical Motion)

The meeting was recessed at approximately 12:36pm.

Wednesday PM1 (MAC Draft Completion Decisions, Directions to Editors)

The WG Chair ordered the meeting at 1:54pm. Task Group 1 also met in parallel in a separate room.

The group continued to review the list of MAC topics requiring further work and discussions. The fourth MAC item was the removal of left-over of FDD operation (different DS and US TV channels) in the working document.

The WG Chair commented that for a MAC management message that dealt with both TDD and FDD, one sensible way to remove the left-over of FDD operation is to set the FDD bit equal to zero and reserve it without affecting the entire message format. Dave Cavalcanti alternatively suggested the group to review those messages before making any decision.

Motion: 
MAC messages exist in v0.3.6 (and corresponding locations in v0.3.7) Tables 47 and 56, that contain bit fields for defining the channel that CPEs should use for upstream communications in FDD mode. Since v1.0 will be TDD only, these fields should be set to all 0’s and redefined as “Reserved” Moved to empower the editor to make these modifications.


Moved: Carl Stevenson


Seconded: Winston Caldwell


Some discussion took place. Dave Cavalcanti reiterated his suggestion to identify those MAC messages that deal with both TDD and FDD, before making any decision for modification. George Vlantis called the question. There was no objection.  


Yes: 
17


No: 
0


Abstain: 
0


The motion passed. (Technical Motion)

The next MAC item for review is whether the accuracy in signal level and CINR should be better than 0.5 dB. Gerald Chouinard gave an overview of this item and pointed out that in Tables 46 – 48 of the working document, the accuracy is 0.25 dB rather than 0.5 dB. The main question here was whether such a fine accuracy (of 0.25 dB) is required. George Vlantis pointed out that it was so in order to make the best use of the bits allocated in the MAC packet but that the required accuracywas really related to PHY and suggested postponing the discussion to the PHY session.

Winston Caldwell presented the changes in Tables 167 and 178 (22-07-0367-00-0000). In summary, the changes were to delete the IE related to the Location configuration measurement request message because there is no longer a LCI discovery mode. Discussion followed and there were some refinements of the changes.

Motion: 
To edit the Request Information Element Table 167 and Report Information Element Table 178, and the Location Configuration Measurement Request in Section 6.8.22.1.1.5 in v0.3.7 of the Working Document as embodied in doc. IEEE 802.22-07/0367r1.


Moved: George Vlantis


Seconded: Winston Caldwell


Yes: 
15


No: 
0


Abstain: 
0


The motion passed. (Technical Motion)

The meeting was recessed at 3:26pm.

Wednesday PM2 (PHY Parameters Resolutions)

The WG Chair ordered the meeting at 4:08pm. Task Group 1 also met in parallel in a separate room.

Zander Lei reviewed the revised PHY agenda in this week (22-07-0356-01-0000). 

The first item to review was the width of the US columns. John Benko summarized the work done in the coding session. He pointed out that while both SBTC and LDPC codes can support seven symbols as the width of US columns in their current state; duo-binary turbo codes will need a slight modification to support seven symbols. George Vlantis expressed his concern on the latency due to the fact that decoding can only be started after buffering seven symbols. John Benko said that we should first determine whether both the orange and the green zones are kept for the burst structure, before making any decision on the width of the US columns.

Gerald Chouinard recalled the context of the discussion with emphasis on what kind of applications are suitable for the proposed burst allocation methods, either diversity permutation shown in the orange and blue zones of the frame structure, and the adjacent channel permutation shown illustrated by the green zones,and asked if there is a need for both the blue and the green zones as shown in the figure.

Ivan Reede also would like to know the benefits that the ASP can bring to the WRAN standard. The WG Chair commented that the contribution of the proposed burst allocation method is intended to increase capacity by employing higher constellation with lower code rate. George Vlantis commented that it is the weakest link strategy as the idea was to modulate all frequencies for all tones and choose one common modulation. 

Straw Poll: 
Do you have enough information to vote on this topic?


Yes: 
13


No: 
2

Motion: 
To not support adjacent subcarrier permutation (ASP), but only distributed subcarrier permutations in the 802.22 standard.


Moved: George Vlantis


Seconded:  Wendong Hu


Discussion on the motion took place. Winston Caldwell asked for the action if the motion failed. The WG Chair commented that we shall follow the respective motions in Orlando when the motion failed. George Vlantis commented that the interleaving issue has not been clearly addressed and he expressed his concern on the resulting complexity.


Ivan Reede called the question. George Vlantis objected. Vote on the call for question:


Yes: 
7


No: 
3


The question has been called.


Vote on the motion:

Yes: 
4


No:  
10


Abstain: 
6


The motion failed. (Technical Motion)

The meeting was recessed at 6:09pm.

Thursday AM1 (Spectrum Sensing, PHY Parameters Resolutions)

The WG Chair ordered the meeting at 8:18am. Task Group 1 also met in parallel in a separate room.

Wen Gao presented his new contribution titled “Spectrum Sensing for DVB-T OFDM Systems Using Pilot Tones” (22-07-0364-00-0000), in which pilot correlation method and second order pilot correlation method were proposed as decision statistics. 

Discussion on this contribution took place. Monisha Ghosh asked for clarification of the value of root mean square delay spread, namely 5.2 msec or 5.2 usec. Wen Gao responded the correct value should be 5.2 usec. Monisha Ghosh asked if the cyclic prefix is known in advance for simulations. Wen Gao said there is no related assumption but will double-check it again. Steve Shellhammer suggested Wen Gao writing some texts on this sensing technique for the group to review.

Gerald Chouinard presented a new contribution titled “Robustness of the WRAN Signal” (22-07-0371-00-0000), which summarized the relative performance of different portions of the WRAN signal, namely SCH preamble, SCH control header, FCH preamble, FCH control header, DS/US-AMP and DCD/UCD, as well as payload, in the WRAN channel model B to establish the system failure mode. In summary, it is observed that the DS/US-MAP and DCD/UCD portion failed in the same channel conditions as the payload if the basic convolutional code is used, but it failed before the payload if an advanced FEC codec is used. The suggestion is to enhance protection by, for example, using a repetition-2 or including a CRC at the end of the frame header.

Motion: 
Move to remove the FCH 8-bit CRC and the repeat-2 and replace with a 32-bit CRC at the end of frame header.


Moved: Gerald Chouinard


Seconded: Edward Au


Discussion took place. Monisha Ghosh expressed her concern on the removal of repeat-2. Zander Lei also expressed a similar concern and commented that it is more important to protect FCH than the data payload. Gerald Chouinard responded that the errors in data payload are as serious as those in FCH. 


The motion is tabled to AM2.

The meeting was recessed at 10:09am.

Thursday AM2 (PHY Parameters Resolutions)

The WG Chair ordered the meeting at 10:37am. Task Group 1 also met in parallel in a separate room.

The Chair reviewed the revised agenda (22-07-0330-03-0000) of the week, which allocated more time to PHY to discuss the remaining topics that requires further work. The agenda (22-07-0330-03-0000) was approved by unanimous consent.
The Chair tabled off the motion. Discussion on the motion resumed. Cheng Shen commented that it is more important to protect the FCH in terms of probability of error, and questioned why the repeat-2 is removed. Steve Shellhammer responded that the errors in FCH and data payload are equally weighted and the error probability is a different problem.

Motion:
Move to remove the FCH 8-bit CRC and the repeat-2 and replace with a 32-bit CRC at the end of frame header.


Moved: Gerald Chouinard


Seconded: Edward Au


Yes:
8


No: 
12


Abstain: 
5


The motion failed. (Technical Motion)

Motion:
Move to remove the FCH 8-bit CRC and replace with a 32-bit CRC at the end of frame header.


Moved: Gerald Chouinard


Seconded: Edward Au


Yes: 
19


No:
0


Abstain:
5



The motion passed. (Technical Motion)

Motion: 
Move to remove the repeat-2 on the FCH and replace with a repeat-2 for the entire magenta region as embodied in doc. IEEE 802.22-07/0300r2.


Moved: George Vlantis


Seconded: Ivan Reede


Discussion on the motion took place. Most comments are the clarifications of the proposed burst allocation structure. Ivan Reede moved to table the motion to 8:30am on Friday as a special order of business.


Moved: Ivan Reede


Seconded: Gerald Chouinard


Yes: 
14




No: 
1




Abstain: 
8


The motion to table passed.

Gerald Chouinard presented another contribution titled “WRAN frame parameters for the four cyclic prefixes” (22-07-0372-00-0000), which summarizes the PHY frame parameters for the four cyclic prefixes allowed in the draft standard. The values are based on the timing calculations contained in the spreadsheet 22-06-0264-06-0000_OFDMA_Parameters.xls.

Motion:
Move to include the table appearing in doc.: 372r1 in section 8 of the working document.


Moved: Gerald Chouinard 


Seconded: George Vlantis


Yes: 
21


No: 
0


Abstain: 2


The motion passed. (Technical Motion)

Straw Poll: 
Favor restricting DS burst to be a minimum of seven symbols necessary to cover all pilots?


Yes: 
1


No: 
6

The meeting was recessed at 12:39pm.

Thursday PM1 (PHY Parameters Resolutions)

The WG Chair ordered the meeting at 1:45pm. The geolocation/database tiger team met in parallel in a separate room.

Motion:   
Move that the minimum number of OFDM symbols in an upstream burst in any particular subchannel is seven.


Moved: George Vlantis


Seconded: Gerald Chouinard

Yes: 
19


No: 
0


Abstain: 
3


The motion passed. (Technical Motion)

Discussion resumed on the proposed burst allocation structure. The key question is if we need both the blue and the green zones as shown in the figure. Clarifications were made on the purposes of using orange and blue zones.

Kelly Williams notified 802.22 WG members in both meeting rooms that a Working Group motion was on the floor in geolocation/database session. There was a recess at 2:50pm.

The meeting was reordered by the WG Chair at 3:12pm. Further discussion on this topic took place.

Sung Hyun Hwang provided a more detailed background of the proposed burst allocation structure, with emphasis on the green zone, the left blue zone, and the right blue zone. In summary, the orange zone is used by far-distance CPEs which require more power but are not sensitive to latency. In case there exists sufficient power and the propagation delay from base station to CPEs is not critical, either the left blue or the right blue zone can be used. On the other hand, for those far-distance CPEs that are sensitive to latency but with sufficient power, the right blue zone is used. Lastly, the right blue zone can also be used when there are not enough OFDMA DS symbols. Furthermore, he showed the proposed modification of US-MAP IE as shown in slide 10 of the contribution “Proposed Burst Allocation Method Relating to DS/US-MAP” (22-07-0300-02-0000). He pointed out that 00 and 01 represent orange and blue zones, respectively, and 10 represents AMC subchannel.
Anh Tuan Hoang pointed out that the orange zone cannot be used for the following two scenarios, (1) when there is no DS symbol; and (2) when all CPEs are very far away. In addition, he commented that the color code is associated with bursts, but not subchannels. 

John Benko asked if there is any complexity issue if we kept both the orange and the blue zones. George Vlantis expressed his concern if one extra interleaver is required when ASP is used.

Straw poll: 
Who wants to keep both orange and blue colors in US?


Yes:
10         


Keep Orange only


Yes: 
0 


Keep Blue only


Yes: 
6

The meeting was recessed at 4:36pm.

Thursday PM2 (MAC Draft Completion Decisions, Directions to Editors)

The WG Chair ordered the meeting at 4:37pm. The geolocation/database tiger team met in parallel in a separate room.

Wendong Hu reviewed the MAC agenda of this week (22-07-0344-01-0000).

Dave Cavalcanti presented his contribution titled “CBP Overview and Updates” (22-07-0306-01-0000), which gives an overview of CBP and explains the rules for scheduling SCW in active (Tx) mode (c.f., minimal frequency of CBP transmissions in slide 14) and passive (Rx) mode (c.f., minimal frequency of SCW in passive mode in slide 15) to enable the required coordination among WRAN cells for coexistence and sensing.

Discussion followed. In slide 14, it stated that there is at least one CBP transmission at every four frames. Wendong Hu questioned how the maximum latency for discovery within four frames can be guaranteed. Gwangzeen Ko also questioned why four frames are required. Dave Cavalcanti responded that it can in fact be either four or five frames. He further commented that the transmission is performed at the initialization stage before CPE enters normal operation. In a follow-up comment, Gerald Chouinard said we should leave some flexibility in the number of frames for manufacturers. 

Anh Tuan Huang asked if propagation delay should be taken into account when CPEs are far away from each other. Dave Cavalcanti commented that there are buffers to account for the delay. Wendong Hu questioned when there is more information to transmit, the frequency will be increased and more collisions will be the result. Dave Cavalcanti responded that when the frequency increases, there is more network discovery and less time is required for scheduling. The tradeoff here is how long one wants to look for its neighbors.

Dave Cavalcanti presented another contribution titled “CBP Updates” (22-07-0369-01-0000), which contained proposed changes to the current normative text changes to clarify the coordination among neighboring cells to guarantee reliable reception of CBP packets and synchronization of quiet periods, and the access method for transmitting CBP packets with SCW.

Dave Cavalcanti suggested the group approving the proposed text (22-07-0369-01-0000) but Wendong Hu commented that he still has concern on it.

The meeting was recessed at 6:15pm.

Thursday PM1 and PM2 (Geolocation/Database)

The meeting was ordered by Winston Caldwell at 1:45pm. 

Winston Caldwell reviewed and discussed updates to Figures 1 and 3 in the document “Proposed Geolocation Changes to Section 6.15 Network Entry and Initialization of the Working Document toward a Draft Standard v0.3” (22-07-0248-07-0000). The figures are extracted from Edward Au’s contribution titled “Updated Figures for Proposed Geolocation Text Additions to Section 6.15” (22-07-0362-04-0000).

Discussion on the figures took place. The group agreed on Figure 1 and discussed edits to Figure 3. Winston Caldwell will work with Edward Au on modifications to the figure.

Winston Caldwell reviewed and discussed a definition for “benchmark CPE” (22-07-0368-00-0000) to be included into the working document. The group agreed that benchmark CPE should have satellite-based geolocation technology.

Motion: 
To accept the definition for Benchmark CPE as given in 802.22-07/0368r0 for inclusion into draft standard v0.3.7.


Moved: Victor Tawil


Seconded: Ivan Reede


Kelly Williams notified 802.22 WG members in both meeting rooms that a Working Group motion was on the floor. There was a five-minute recess.


Paul Thompson stated that the device may not be associated with a customer as such “CPE” may not be an appropriate label. Gerald Chouinard suggested that the “satellite-based capability” be removed from the definition, but there was little support for this. 

Jon Rosdahl called the question. There was no objection.


Yes:  
17


No:   
1


Abstain: 
2


The motion passed. (Technical Motion)

Winston Caldwell resumed the review and discussion on the revised geolocation document (22-07-0248-08-0000). There are accepted edits to various sections therein.
The meeting was adjourned at 6:00pm.

Thursday Evening (PHY Parameters Resolutions)

The WG Chair ordered the meeting at 8:04pm. 

Gerald Chouinard presented his contribution titled “Proposed improvements to the DS-MAP and US-MAP” (22-07-0327-00-0000), which listed some proposed changes to the DS-MAP and US-MAP sections of the working document. 

Discussion took place and the summary of discussion is listed as follows.

For DS-MAP information elements, Gerald Chouinard proposed reducing the size of CID from 16 bits to 12 bits, which gives a range of about 4000 CIDs. The justification is based on the fact that a typical WRAN cell typically serves a maximum of 255 CPEs to provide reasonable quality of services. This presents 16 CIDs per CPE on average should be amply sufficient. In addition, the number of bits for duration is proposed to increase from seven to eleven. Anh Tuan Hoang expressed his concern on the reduction from 16 bits to 12 bits. He wondered if it would create errors for CID. The WG Chair questioned the necessarily of boosting because of the presence of TPC. In a follow-up comment, Steve Shellhammer questioned the reason of informing the CPE about boosting. Gerald Chouinard responded that this functionality is originated from 802.16e, but it may not be required in WRAN.

There were discussions on Table 45 of the working document, with emphasis on the DIUC mandatory exit threshold, DIUC minimum entry threshold, the downstream frequency and whether the CPEs need to download burst profiles. Jungsun Um pointed out that the thresholds are the functionalities of 802.16. Edward Au also pointed out that the downstream frequency is the functionality of 802.16 due to the presence of different air interface specifications in WiMax. Since the burst profiles are known at CPEs in advance, it was agreed by the group that the download of burst profiles is not required for WRAN.

The meeting was recessed at 10:37pm.

Friday AM1 (WG Issues)

The WG Chair ordered the meeting at 8:23am. 

The Chair reviewed the revised agenda (22-07-0330-04-0000) of the week, and summarized the work done so far. The agenda (22-07-0330-04-0000) was approved by unanimous consent.
The WG Chair tabled off the following motion at 8:30am:

Motion: 
Move to remove the repeat-2 on the FCH and replace with a repeat-2 for the entire magenta region as embodied in doc. IEEE 802.22-07/0300r2.


Moved: George Vlantis


Seconded: Ivan Reede


Move to table the motion to 8:30am on Friday as a special order of business.


Moved: Ivan Reede


Seconded: Gerald Chouinard


Yes: 
14




No: 
1




Abstain: 
8


The motion to table passed.

George Vlantis moved to amend the motion as follows.

Move to amend: 
Move to remove the repeat-2 on the FCH and replace with a repeat-2 signalled in the SCH for the entire magenta region as embodied in doc. IEEE 802.22-07/0300r2.


Moved: George Vlantis


Seconded: Ivan Reede


Yes: 
26




No: 
1




Abstain: 
8


The motion to amend passed.


Vote on the amended motion:



Yes: 
30




No: 
0





Abstain: 
6


The amended motion passed. (Technical Motion)

Myung-Sun Song requested for reconsidering the rejected motion “Move to not support adjacent subcarrier permutation (ASP), but only distributed subcarrier permutations in the 802.22 standard”, which was moved by George Vlantis and seconded by Wendong Hu. 
Motion: 
To not support adjacent subcarrier permutation (ASP), but only distributed subcarrier permutations in the 802.22 standard.


Ivan Reede called for questions. Jon Rosdahl objected. Vote on the call for questions:


Yes: 
3


No: 
9


Abstain: 
14


Call for questions failed. 


Some discussion took place. Most comments were clarifications.


Vote on the motion:


Yes: 
28


No:  
1


Abstain: 
12


The motion passed. (Technical Motion)

Gerald Chouinard presented the updated list of topics requiring further work and discussions (22-07-0358-01-0000). He pointed out that the FEC codecs will accommodate for the seven symbols width of US columns. He further summarized the discussion on the orange and blue zones of the proposed burst allocation structure. 
Motion: 
Move to support both orange and blue zones as embodied in doc. IEEE 802.22-07/0300r2.


Moved: Ivan Reede


Seconded: George Vlantis


Yes: 
24




No: 
0 




Abstain: 10


The motion passed. (Technical Motion)

Gerald Chouinard then reviewed the progress on DS/US-MAP tables. In summary, it was found and agreed that some 802.16 functionalities were not required for 802.22, for example, the download of burst profiles. Further work is required between now and September Interim. 

Next, he gave an overview of the discussion on DS/US capacity ratio. It was agreed that restriction to 75% to allow for minimum DS capacity was not supported. Flexibility was preferred at the cost of some performance degradation in the DS/US-MAP because of the reduced number of pilot carriers available to acquire the channel performance. Furthermore, he encouraged proponents to provide more analysis on this topic.

Motion: 
Move to set the size of the vertical columns in the blue region (as embodied in doc. IEEE802.22-07/0300r2) to seven symbols except for the rightmost column which may be wider.


Moved: George Vlantis


Seconded: Gerald Chouinard


Yes: 
28


No: 
0


Abstain: 
4

 
The motion passed. (Technical Motion)

The fourth PHY item Gerald Chouinard reviewed was the suggestion to use more robust modulation and FEC rate to extend the coverage of the DS burst for lower bit rates. In summary, it was found that the DS/US-MAP is the weak link. There was discussion on putting a 32-bit CRC at the end of the entire frame header and include a repeat-2 with a control flag in the SCH for the entire frame header, as well as remove the repeat-2 and the 8-bit CRC for the SCH only. Lastly, it was found that nothing could be done on the payload for trying to extend the coverage.

The fifth item was the consideration of aggregate interference and maximum EIRP control. There was no discussion in this plenary. Further work is required between now and September so that a decision can be made in September Interim.

To replace guard interval with the cyclic prefix was the sixth item for review. In summary, a motion was passed to empower the technical editors to use the right name for the right situation.

The next PHY item was related to self-coexistence window at the end of the US subframe. For the time buffer requirement before and after the CBP burst, it was discussed but yet-to-be-confirmed that one symbol before and one symbol after the CBP burst were assumed for accommodating propagation time. For the inclusion of geolocation ranging subcarriers, there were ongoing informal discussion between Monisha Ghosh and Ivan Reede. For the backoff mechanism to reduce collisions Dave Cavalcanti had presented his contribution (22-07-0369-01-0000) but it still needs further discussion.

Motion:
Move to accept the text as embodied in doc. IEEE 802.22-07/0369r1, with the understanding that this does not preclude further improvement.


Moved: Dave Cavalcanti


Seconded: Wendong Hu


Yes: 
26




No: 
0




Abstain: 
11


The motion passed. (Technical Motion)

Jon Rosdahl requested order of the day. The meeting was ordered by the WG Chair to recess at 10:07am.

Friday AM2 (WG Closing Plenary)

The WG Chair ordered the meeting at 10:33am. 

Gerald Chouinard continued his presentation on the updated list of topics that requires further work and discussions (22-07-0358-01-0000). For the diversity permutation scheme, John Benko presented a contribution titled “Text for full band diversity interleaving” (22-07-0373-00-0000), which was a basis text for a frequency interleaver proposed in 22-07-0117-01-0000 in March 2007. In summary, it was found that we need one permutation for 1440 carriers for DS and one permutation for 1624 carriers for US.

Discussion took place. Most comments were clarifications. George Vlantis requested John Benko to provide simulation results so as to see how much performance gains can be achieved. 

The next item for review was the opportunistic US window. Ivan Reede presented his static carrier schemes for geolocation. Further work and discussion on this topic required.

The Chair reviewed the schedule of the closing plenary (22-07-0330-04-0000). Since there was no objection to approving the agenda, the agenda was approved by unanimous consent with the understanding that the WG Chair can skip some irrelevant items and change the schedule on the fly.
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. Templates of some documents still failed to meet the requirement. If it happens again, then the documents would be sent back to the authors for formatting. 

Straw poll on this meeting’s location: majority expressed positive comments in terms of the location and accommodation. 

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

TG1 closing report

Gregory Buchwald, the Vice-Chair of TG1, reported that we did not finish all of the comment resolution work in this week, but the work will continue in teleconference between now and September.

TG2 closing report

No meeting due to time limitation.

Spectrum Sensing Tiger Team closing report

Steve Shellhammer reported that texts on nine out of ten sensing techniques have been voted for approval and the remaining one is tabled to September.

Victor Tawil requested Steve Shellhammer to continue hosting conference calls, with the purpose of agreeing on RF impairment models and considering simulation results with those RF impairments incorporated. Steve Shellhammer responded that he is willing to host more calls but materials should be already for discussion.

Geolocation/Database Tiger Team closing report

Winston Caldwell reported that several motions related to the geolocation text have been approved and a lot of edits have been handled. He will continue hosting conference calls to discuss on the text.

Report from 802.19

Steve Shellhammer reported that the group has approved the recommended practice and is working on agreeing simulation parameters between 802.11y and 802.16h. 

Old business? None.

New business? None.

Any other business:

Motion: 
Move to authorize duly noticed weekly conference calls for the task groups and special interest area groups from now to the November 2007 Plenary session. 


Moved: Edward Au


Seconded: Gerald Chouinard


Yes: 
33




No:
0




Abstain:
0 


The motion passed. (Procedural Motion)

Gerald Chouinard was offered to be the lead technical editor for all edits between now and September Interim, so that the group can have a controlled migration of the working document. It was approved by unanimous consent.
The meeting adjourned at 11:30am. 

The next session will be held during the week of September 16-21, 2007, in Waikoloa, Hawaii, United States.

The list of attendees for the San Francisco 802.22 session is appended below.
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