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MINUTES

Monday PM1 (WG Opening Plenary)

· The WG Chair called the meeting to order at 1:35pm.
· Chair reviewed the agenda of the week (#22-08-306-00-0000)

· Modifications were made so that MAC issues would be discussed after most of the system issues are resolved, and most TG2 sessions would not be in parallel with MAC sessions;

· Agenda as in #22-08-306-01-0000 was approved unanimously.

· Since the minutes of last meeting were lost, the Chair called for help from the group if anybody could provide their notes to help reconstructing the minute for the last meeting.

· Cheng Shan, from Samsung Electronics, was appointed as the working group secretary;

· The Chair read the IEEE patent policy;

· Ivan Reede enquired about the GPS patent issue, on which he had sent a LOA request; the Chair answered that the LOA request had been sent out to those identified but so far no responses had been received. The Working Group cannot resolve LOA’s by itself; once requests for LOA have been sent out, the Working Group has to keep its process going until otherwise instructions are received from the IEEE 802 Patent Committee;

· Apurva Mody mentioned that there are a couple of patents related to the security issue; the Chair requested Apurva Mody to send him an email regarding the subject of these related patents and their holders so that he can initiate a LOA request.

· The Chair explained and demonstrated the electronic attendance recording system;

· The Chair explained the document requirements. All uploaded documents should use the templates on the website and follow the instructions therein.

· Other announcements:

· The Chair gave a debriefing on the status of the FCC policy on TV White Space

· Detailed FCC rules will be released soon;

· There might be some discussion at the EC level Monday evening in response to the FCC action on TV White Space.

· Apurva Mody asked how the use of other wireless standards can be avoided in the TV White Space. The Chair explained that this may depend on the new PAR addressing the coexistence requirement;

· Report from TG1 ad-hoc group

· Victor Tawil indicated that there had not been much progress since the last session. The Chair encouraged the group to make more progress;

· Report from Security ad-hoc group

· Apurva Mody reported that conference calls were regularly held since the last session; new contents had been developed; he encouraged the group to review the updated document and provide their comments;

· A 3rd meeting slot might be scheduled for the security ad-hoc group on Thursday PM2 based on the progress during the two meetings already allocated.

· Report from TG2

· Winston Caldwell asked  for comments for the incumbent database infrastructure as well as text for the recommended practice to resolve coexistence issues;

· The Chair called a break at 2:45pm.

Monday PM2 (WG System Issues)

· the meeting resumed at 3:20pm

· Gerald Chouinard reviewed the status of the latest comment database (#22-08-146-19-0000)

· A number of Comments had been discussed in ad-hoc groups since the last session (colored background), most of them are still pending for a WG motion to be approved.

· Gerald Chouinard explained the meaning of each columns in the database and the colors codes which indicate the date the comment were discussed on the calls;

· Ivan Reede suggested that for the “countered” comments, it should clearly be noted that the commenter is satisfied with the resolution or not, so that it would not be a reason for a future rejection vote from the commenter. Gerald Chouinard suggested that each commenter review the status of his/her comments and respond to him so that these comments can be marked as “closed”.

· Dave Cavalcanti suggested that at the end of each conference call, a notification should be sent to the authors of those discussed comments so that they can respond efficiently.

· Discussion took place on those uncolored comments, which were only discussed by a small group during a face-to-face meeting at the beginning of the comment resolution stage. Ivan Reede and Carl Stevenson suggested these comments should have the same status as those resolved during the ad-hoc calls, regardless of whether it had been discussed by a small group or by an ad-hoc group during a conference call

· Ivan Reede requested that all those “accepted” comments should go for a WG motion to be accepted by the end of the week. The Chair suggested allocating Tue. PM2 to have a WG motion for all of those “accepted” comments. Wendong Hu commented that not all those “accepted” comments have explicit actionable resolution, in such cases, “accepted” might be misleading, e.g., those comments where normative text is needed but not ready.

· As a result of the discussion, it was agreed that: if a comment is “accepted” and approved by the WG, it is closed; if a comment is “countered” and approved by the WG, the commenter should look at the resolution of his comment, the comment is “closed” if the commenter is satisfied with the countered resolution.  It was further suggested to launch an informal electronic ballot for their voters to confirm the resolution of the comments that have been dealt with.

· Ivan Reede further suggested that the ratio of “yes” to “no” votes should also be noted down so that it could help the group to work more efficiently to obtain maximum approval ratio. Gerald Chouinard said that this can be done using a list of comments in a spreadsheet as was done at the end of the July session.  However, this may generate a large number of new comments on the current resolutions. The Chair said that the vote should be binary without new comments.

· Referring to the minute of the July session: “Respondents should indicate by number any comment resolution they are not satisfied with and state clearly what changes to those resolution(s) would be required to change their No votes to Yes. Furthermore, for the purpose of this ballot, any comment number in the following lists not voted upon by that individual will be considered as Abstain.”.

· The Chair ruled that 

· There will be a motion on approving those comment resolutions agreed by the ad-hoc groups whose recommended status is “accepted”, “countered”, “rejected” or “superseded”; voters should only vote “yes” or “no” without further comments. If a comment resolution is “accepted” and approved by 75% of the voters, it is closed.  

· If the commenter does not accept this resolution, he may further comment to enhance the resolution. The WG will decide if a new vote is needed for the new resolution or not.

· Gerald Chouinard explained that the WG Draft 1.4 includes all the actionable resolutions up to Chapter 8;

· Dave Cavalcanti commented that since some of the resolutions were not approved by the WG, the changes may not be valid and may need to be reversed back to their earlier version; Gerald Chouinard agreed on that.

· Ivan Reede reminded the group that there will be a discussion on TV White Space in 802.11-WNG on Tue. AM1

· Straw poll: how many working group members would like to attend 802.11-WNG during the Tuesday AM1 meeting?

·  A large portion of the 802.22 membership indicated that they would like to attend the 802.11 WNG meeting;

· The WG decided to adjourn during the Tue. AM1 meeting when White Space discussions take place in 802.11.WNG;

· Gerald Chouinard presented #22-08-308-00-0000, “CPE Antenna Reference Pattern”

· The contribution proposes a resolution for CID 725;

· Winston Caldwell objected to have the presentation since the status of CID 725 is “countered”. Since an explicit definition for the CPE antenna pattern is necessary, Ivan Reede commented that the status should be “defer” instead of “counter”.

· The Chair ruled to change CID 725’s status from “counter” to “defer”, the presentation continued.

· Based on a more rigorous antenna pattern (-20 dB discrimination for the back lobe), field tests showed that there is a 6 dB degradation due to local multipath effects.

· Kelly Williams commented that this is a TG2 issue since the standard still defines –20 dB discrimination, and the 6 dB degradation is a reference for installers when calculating the incurred interference.

· The meeting was recessed at 6:10pm

Tuesday AM1 (WG System Issues - MAC)

· The Chair reported on the 802.11 TV White Space discussions that took place the evening before:

· There would be a tutorial on TV White Space in March, 2009 before making a decision on a potential PAR to look at this matter at the 802 level. Bruce Kraemer and Carl Stevenson will be co-sponsoring the tutorial;

· Wendong Hu reviewed the system issues from the MAC ad-hoc group perspective as given in #22-08-305-00-0000. Discussions took place on coexistence related issues;

· Ivan Reede commented that an operator may want to lock its operation in a specific channel, there should be another mechanism on the top of the spectrum etiquette; Carl Stevenson responded that this is not a good practice if the goal is to maximize spectrum efficiency; if a cell refuses to move to another channel, it will also suffer from throughput degradation since the channel would be contended for by the other cells; Cheng Shan mentioned that a cell could force its operation on a channel by emptying its backup channel set;

· Cheng Shan mentioned thet he was preparing a contribution which proposes removing renting/offering and contention on a channel basis, and replacing itby a simple channel request mechanism. When BS1 sends a channel request to BS2, BS2 should release its operational channel if BS2 has at least one backup channel in reserve;

· Ivan Reede suggested removing renting/offering but leaving hooks for this scheme subjected to future investigations.

· Dave Cavalcanti commented that it should always be the operator’s decision as to which channel to use.

· Ivan Reede suggested that we don’t even need channel requests, frame requests can do the job; Wendong Hu agreed;

· The meeting is recessed at 9:25am since 802.11 WNG discussions on TV White Space were to begin.

Tuesday AM2 (WG System Issues - PHY)

· Gerald Chouinard illustrated the RF mask requirements based on the FCC, Part15.209a, as a benchmark for comparison.

· Steve Shellhammer presented the implications of meeting the Part 15.209a rejection level for the second adjacent channel (#22-08-111-05-0000)

· OFDM symbol PSDs are evaluated by assuming certain modulation schemes, filter models and PA models and compared to the level specified in Part 15.209a in 120 kHz at 3 m from the WRAN device. Results show that the non-linear PA generates 2nd adjacent channel emission levels in the range of –55 dB to -72dB dependent on the level of PA back-off (8 dB and 12 dB backoff respectively)

· Ivan Reede commented that we don’t even need a spectrum mask in a standard since it will be defined by FCC regulations. Kelly Williams replied that it depends on the nation in which the standard is going to be applied; moreover, matured standards such as 802.11 and 802.16 etc., all have their RF mask included in the respective standards.

· According to the presentation, the current WRAN signal would not meet the FCC requirement of 55 dBr rejection required in the first adjacent channel.  The WG has two options to resolve the RF mask issue: 1. to create a mask satisfying the current signal design and present it to the FCC for fixed devices (since they are not expected to be allowed to operate on the first adjacent channel within the protected contour); 2. to modify the current signal design to meet an improved mask (e.g., 55 dBr rejection in the first adjacent channel);

· Kelly Williams suggested reducing the number of useful subcarriers to improve out-band emission; Gerald Chouinard and Steve Shellhammer commented that this may not help much while sacrificing much throughput;

· Carl Stevenson asked if the peak-to-average ratio is considered in the simulation; Shellhammer answered yes;

· Carl Stevenson suggested reviewing Steve Kuffner’s presentation before making any decision.

· Steve Kuffner presented “power amplifier spectral regrowth” (#22-08-291-01-0000)

· The contribution showed that the widely adopted Rapp model actually does not represent realistic power amplifiers, especially with significant back-off; and he suggested replacing the Rapp model with a simple power series model;

· Ivan Reede commented that for 802.11, millions of PA using Rapp model are working well; Carl Stevenson commented that we need to look at power levels as high as 4W for 802.22, which might distinguish 802.22 devices from others.

· Gerald Chouinard explained that if WRAN devices are not to operate on the 1st adjacent channel inside the protected countours and the required keep-out distances, we can use the 1st adjacent channel as transition band to absorb the energy generated by the 3rd order intermodulation distortion as long as the Part 15.209a level is met for the second adjacent channels and beyond.

· Steve Shellhammer commented that the FCC will likely have a mask released soon, why not wait until then?

· Charles Cooper commented that the implementation of the 802.22 standard goes beyond the US and that we need to have a mask defined in the standard even for the transition band in the 1st adjacent channel otherwise people can generate spikes in the 1st adjacent channel just to make their system design simple.

· Carl Stevenson suggested that te WG needs to reach some conclusion before the end of the FCC reconsideration window for the R&O 08-260 which is 30 days after the FCC rule is released in the Federal Registry. The petition for reconsideration would need to be passed through the 802.18 WG and the 802 Executive Committee;

· Kelly Williams pointed out that the problem is still whether 802.22 WRAN is able to operate on channels adjacent to DTV operation. Gerald Chouinard commented that 802.16 uses a -25 dB mask at the channel edge, -35dB should be quite sufficient for adjacent operation for the 802.22 WRAN devices since such operation would take place outside the DTV protected contours. Steve Shellhammer pointed out it is around -32dB rather than -35dB according to the simulation. 

· If we are going to request any re-consideration for the FCC ruling on TV White Space, a specific group under 802.22 will be necessary.

· The meeting is recessed at 12:30

Tuesday PM1 (WG System Issues - MAC)

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

· Gerald Chouinard and Wendong Hu continued the review of the MAC agenda (#22-08-305-00-0000)

· Cheng Shan presented a coexistence mechanism as shown in #22-08-312-00-0000.  It introduces a new proposal to remove both channel based renting/offering and channel based contention and replace it by a simple channel request mechanism

· Partial contents of the presentation had already been discussed during AM1

· In response to Ivan Reede and Wendong Hu’s suggestion to merge the channel request and frame request, Cheng Shan explained a scenario where BS1 needs to request multiple channels from multiple neighbours one by one before BS1 triggers the frame request to one of its neighbours. Wendong Hu said since CBP carries the back-up channel list, the BS1 already knows to which BS it can send a channel or frame request; Dave Cavalcanti confirmed that the backup channel list IE is mandatory for every CBP; Cheng Shan agreed that in that case, merging channel request and frame request is possible, but more investigation is needed on the overhead and delay trade-off that are involved;

· Motion: Move, as a resolution to comments 174, 167, and 157, that the renting/offering scheme in IEEE 802.22 Draft 1.0 be removed, and the token based contention scheme be removed as well; and assign an action item to Wendong Hu and Cheng Shan to revise section 6.21 to clarify the remaining contention function.

· Moved: Gerald Chouinard; 

· Seconded: Thomas Kiernan

· Yes: 13; No: 3; Abstain: 8

· Technical motion passed.

· Consequentially, comment 174 was “accepted” and “closed”; comment 157 was “countered” and “closed”; comment 167 was “countered” and “closed”; 

Tuesday PM2 (WG System Issues - MAC)

· Gerald Chouinard presented “Interference-free CPE Scheduling” (#22-08-307-01-0000)

· Dave Cavalcanti commented that it is not necessary for those coexisting cells to share QoS information with each other; on-demand resource requestwould be enough for that;

· Cheng Shan asked how to identify the BS fpr which the RSSI is obtained; Gerald Chouinard replied that from time to time, an exclusive frame including the appropriate super-frame header will be scheduled; during this frame that is exclusively used by only one cell, every surrounding cell will be able to obtain the RSSI and relate it to the appropriate BS since the frame allocation bitmap is known;

· Robert Wu commented on CBP reliability; Gerald Chouinard answered that it is the operator’s duty to ensure successful CBP transmission; otherwise the operator will suffer from potential throughput loss due to interference from neighbouring cells. More work is needed to make sure that this is what will happen in all cases and that the operator will need to secure reliable CBP communication with its neighbour cells otherwise the impact will be on his own network operation.  Features of the 802.22 standard may need to be adjusted to make sure that this is what will happen.

· Dave Cavalcanti commented that it is possible that there is no CPE in the overlapped area, in that case, the two neighbouring cells can always reuse the same frame;

· Wendong Hu questioned whether this is an intra-frame scheduling; Gerald Chouinard and Carl Stevenson clarified that the granularity of the proposed scheme is still at the frame, it is thus an inter-frame sharing scheme;

· Wendong Hu pointed out the complexity and potential overhead of the proposed scheme will heavily depend on how many CPEs are in the overlapped area, as well as to what extent the two cells are overlapped with each other. 

· Wendong Hu further commented that it will be difficult for the  two overlapped BSs to concurrently schedule  frames that do not contain edge CPEs in the overlapped area; Gerald Chouinard explained that it is possible that each BS broadcast a 16-bit bitmap indicating its incompatible frames, where edge CPEs are scheduled, to its neighbours;

Wednesday AM1 (WG System Issues - MAC)

· Gerald Chouinard reviewed the progress on coexistence system issues

· Basically, coexistence will go through the following procedures:

· Spectrum etiquette: channel based

· Use a different channel (assign different backup channels)

· Request for channel (flow chart will be integrated)

· TV channel contention number

· Coexistence mechanisms: frame-based

· Interference-free CPE scheduling

· Contention

· Cheng Shan suggested to swap the order of “Interference-free CPE scheduling: frame-based” and “Coexistence mechanisms: frame-based”, in that “Interference-free CPE scheduling: frame-based” should be only performed after “Coexistence mechanisms: frame-based” is done; Gerald Chouinard disagreed since no frame contention would be needed if “Interference-free CPE scheduling” can resolve the incompatibility between transmissions in two adjacent cells (i.e., the frame only addresses CPEs located in non-overlapped area).

· Cheng Shan presented “Coexistence for Multiple WRAN Cells” (#22-08-313-00-0000)

· A multi-contention protocol is proposed

· Source sends one request to multiple destinations, and responses from multiple destinations are fused at the source to generate the final contention result; source sends ACK/NACK to destinations for confirmation;

· Cheng Shan explained the coexistence procedure and the multi-contention scenario;

· Discussion took place on CBP reliability; Ivan Reede could not agree with Gerald Chouinard that the operator shall set up relay CPEs at the cell edge to guarantee CBP transmission; he said the land right is always the primary concern for an operator when setting up a BS or a relay CPE, rather than choosing a technically “good” location anywhere.

· Wendong Hu questioned the probability of winning a contention; Cheng Shan explained since each source or destination generates a random number, the chance is equal; Wendong Hu commented that it would be more fair if the winning probability can be controlled as 0.5; Cheng Shan replied that it is possible to control the probability if the source calculates a contention number based on the number of destinations, instead of generating a random number;

· Wendong Hu commented that he had considered this protocol before and his research showed that this is not the best way; he will present another protocol which is nearly optimal;

· The meeting recessed at 10:10am

Wednesday AM2 (WG System Issues - MAC)

· Winston Caldwell suggested that each presentation should focus on resolving comments. Gerald Chouinard explained that if the basic system issues could be agreed upon during the face-to-face meeting, the ad-hoc groups could progress better with the guidance resulting from these face-to-face discussions.

· Wendong Hu presented “Overview and Simulation Results of On-demand Channel Contention for Dynamic Spectrum Sharing” (#22-08-272-00-0000)

· A multi-contention protocol is proposed

· Source randomly picks up one destination for contention, if the source wins the contention, the other destinations are forced to release the resource;

· Gerald Chouinard clarified with Wendong Hu the way to avoid collision with the proposed scheme;

· Cheng Shan questioned the fairness of the protocol in that one cell could be forced to release a resources even it is not a part of the contention; Wendong Hu replied that from the system point of view, this is optimal; Cheng Shan commented that this is based on the assumption that each cell is always greedy and requesting more resources, it would not be optimal if actual QoS requirement was considered;

· The Chair wondered if we were making progress by having such a discussion; Ivan Reede suggested that the proponents of these contention protocols bring more facts such as damping factor, scalability, ripple effect, etc., before the group can make a decision;

· Motion: Move to ask the coexistence ad-hoc group to define the coexistence scenario including different topologies, performance metrics, fairness index, convergence time, scalability, aggregated capacity, applicability to the multiple frames contention scenarios, as well as capability of allowing interference-free CPE scheduling, for any candidate contention algorithms; and present their recommendation to the 802.22 WG during Jan. 2009 interim meeting.

· Moved: Gerald Chouinard;

· Seconded: Apurva Mody;

· Discussion took place on which factors should be considered to evaluate the protocol;

· Apurva Mody called the question

· In favour of calling the question?

· Yes: 12; No:4; Abstain:3

· Calling the question failed (the Chair broke the tie)

· Discussion continued. Wendong Hu pointed out that he has enough facts developed already; Cheng Shan objected to have the motion since it would take huge effort and time for the coexistence ad-hoc group, and would impair the progress of revising coexistence section, which was more important.

· Carl Stevenson called the question

· No objection

· Yes: 12; No:4; Abstain:3

· Procedural motion passes;

· Meeting recessed at 12:36pm

Wednesday PM1 (WG System Issues – Security & MAC)

· Meeting was called to order at 1:35pm

· Apurva Mody and Ranga Reddy presented two security related contributions, namely, #22-08-174-10-0000 and #22-08-296-02-0000.
· From the FRD, a lot of security issues are defined;

· Each CBP should carry additional security payload; the CBP receiver, either a BS or a CPE, should verify the information from a certificate/licence centre;

· Cheng Shan reviewed the payload of the CBP, there is still room to add a security overhead in the CBP packet;

· Cheng Shan asked rather than carrying a security overhead for every CBP, is it possible to transmit those bits periodically? Apurva Mody said that this is a question for the group to decide;

· Ivan Reede commented that one cannot mandate the operators to register in the certificate centre; operators may not be willing to pay the fee incurred; instead, they can even generate keys by themselves;

· Gerald Chouinard commented that we should have tools to not only identify the attack from inside the WRAN but also from outside the WRAN systems;

· Comment resolution continued for the MAC issues;

· CID 167 and CID 161 were reviewed and their resolution updated; the draft was reviewed to make sure that all “operator ID” terms are removed; CID163 was superceded according to the motion passed on Tue.

· Motion: Move to approve the resolution to comments 161 and 163 as “superceded”.

· Moved: Ivan Reede

· Seconded: Wendong Hu

· Yes:16;  No: 0; Abstain: 6

· Technical motion passes.

· CID 255: conclusion is reached by WG that software download through TFTP is not needed; related references/texts should be removed.

· Motion: Move to approve the resolution to comment 255 as “counter”, comments 256, 257, 258 and 259 as “superseded” by the resolution of comment 255, and assign to the editors with assistance from Ivan Reede to remove any related reference to TFTP and unmanaged CPEs.

· Moved: Ivan Reede

· Seconded: Thomas Kiernan

· Yes: 11; No: 0; Abstain: 7

· Technical motion passes.

Wednesday PM2 (WG System Issues – MAC)

· CID 222: TG1 will complete discussions and will propose text for the main document;

· CID 242: countered, pending Ivan Reede’s response

· Discussion took place on incumbents detection; Gerald Chouinard commented that there is a potential problem with a distant WRAN cell generating an RF signal which is strong enough to hide incumbents, but too low to allow SCH detection by a neighbour cell to identify the timing of the quiet period of the interfering WRAN cell at the sensing BS/CPE; thus, a WRAN signal can hide an incumbent. Data aggregation from multiple CPEs, when available, (e.g., collaborative sensing) would allow for more reliable detection of the SCH or, at least, its classification as a WRAN signal.

· CID 385:  countered

· Wendong Hu clarified that out-of-band quiet period (QP) does not mean that the BS actively schedules an out-of-band QP;

· Carl Stevenson suggested allocating a fixed QP periodically;

· It was agreed to replace the said text by “Sensing, when performed, needs to be carried out during scheduled QPs to sense on channel X if WRAN operation is detected on X, X+/-1. Otherwise, sensing can be done at any time.”

· Definition of QP will be added to the draft (section 3 on definitions).

· Robert Wu commented that we don’t even need to define QPs in a standard. As long as a system meets the FCC requirement, it does not matter how it performs the sensing. One cannot force sensing at a given QP.

· Meeting recessed at 6:08pm

Thursday AM1 (WG System Issues – MAC)
· Meeting started at 8:10am

· Gerald Chouinard introduced further changes for CID 385; according to Carl Stevenson’s suggestion, the sentence is further modified as:

· “Sensing, when performed on any channel X, needs to be carried out during the scheduled quite periods in any WRAN operation detected on X or X+/-1, otherwise, sensing can be done at any time.”

· Ivan Reede asked if all cells synchronize their QPs; Wendong Hu clarify that for in-band sensing, yes; for out-of-band channels, no; Ivan Reede said we need to check the FCC report in order to see what is the requirement for the sensing period; Ivan Reede further commented that the QP for all channels should be synchronized since out-of-band emission may still produce interference across channels; Gerald Chouinard indicated that an appropriate RF mask would help the situation; Robert Wu asked what would happen if no QP was scheduled since every system has a signature signal to be detected, we could rely on signal feature detection to classify the signal types from a mixture; Gerald Chouinard explained that the WRAN interference would raise the apparent noise floor and this may hide the incumbent from being detected.

· CID 218: further consideration for WDS and PTP modes will be given;

· Resolution: “if IE=0, the CPE is a bridge; if IE=1, the CPE is a router”, table updated accordingly; modes WDS and PTP were further added according to Ivan Reede’s comment;

· Since adding WDS may involve further work, the resolution was still pending until the group has investigated it further.

· Motion: Move to approve the text of router and bridge modes as in the resolution of CID 218 in the comment resolution database #22-08-0146-20-0000, given that further consideration will be given to additions for PTP and WDS modes.

· Moved: Ivan Reede

· Seconded: Thomas Kiernan

· Yes:8; No:0; Abstain:7

· Technical motion passes.

· Comment #218 was closed.

· CID 242 was revisited since Ivan Reede was present at the time.

· Ivan Reede pointed out that if there is another WRAN cell 20-200km away, the present cell is not able to detect its existence, while the interference from this cell is strong enough to hide the incumbent; Robert Wu commented that if it can be classified that the received energy is not from an incumbent signal, the WRAN can keep on operating; Ivan Reede commented that the detection threshold is a power value –116 dBm rather than an SNR value, if a device cannot detect an incumbent at this level, it cannot be certified by the FCC, regardless of what interference level there is; 

· The policy will be that if an incumbent is detected at a level above the sensing threshold, the WRAN system will have to move out of the channel. If, because of a higher RF noise generated by another type of signal in the channel an incumbent signal cannot be classified even if it is higher than the threshold, the WRAN system should move out of the channel; The sensing process therefore needs to first, measure the “noise + RF energy” level in the channel and then apply the sensing algorithm to detect the incumbent signal at the needed SNR so that the absolute RF sensing level is reached. If the energy level in the channel is -95 dBm and if a detection scheme identifying a DTV signal in a -21 dB SNR is used, the sensing threshold -116dBm can be met. If more RF energy is added to the thermal noise by remote WRAN base stations, more sensitive detection techniques will be needed to still meet the sensing threshold.

· Ivan Reede called the order of the day; the Chair ordered the break.

· Meeting recessed at 10:00am

Thursday AM2 (WG System Issues – MAC)
· Discussion on CID 242 continued

· Action: 

· RSSI should be reported to the spectrum manager as well as the detection classification and the confidence of each classification. There is a need for a recommendation for a reference minimum performance for sensors in terms of QP length (<=5.3ms) and their number to meet a reasonable sensitivity level. Steve Shellhammer to bring this modification. 

· There will be a need for a minimum performance in the standard for sensing techniques (sensitivity in SNR vs. sensing duration). 

· There should be a minimum number of quiet periods defined and their precise common time location in the super-frame; the number of these QPs would need to be variable as it is in the current draft to allow for sensing technique improvements. Even though the number of QP’s can be variable, the location of these QPs would be aligned starting with the first scheduled;

· There will be a need to do link evaluation for interference consideration between distant WRAN BSs (out-of-range WRAN and interference level produced).

· Ivan Reede: a minimal requirement for QP should be defined since different systems may have different sensing capability, resulting in different requirements for minimal sensing period duration and number; Dave Cavalcanti commented that one does not need to schedule more QPs than necessary, if a device with worse sensing capability appears, then the WRAN system would need to align with the longest QPneeded; but if a device is operating alone, it does not need to follow a minimum requirement if it could do better;

· CID 242 could not be resolved and is still deferred;

· CID 403

· Resolution: 

· The CPEs would need to be locked to the BS before the BS starts to operate to avoid potential interfere with wireless microphones. 

· This problem will only exist for BSs with 4W EIRP and larger if the TG1 beacon is mandatory since the TG1 beacon has been designed to provide a detection distance equal or larger than the interference distance from a 4W device;

· If wireless microphones without TG1 beacon need to be protected, this problem exists also for BSs with 4W and less;

· Ivan Reede suggested deferring it until the FCC Report & Order is out. 

· Item to be re-open when the FCC rule is out;

· CID 221

· Resolution: information on RX sensitivity should be provided to the BS on association: done in current draft. The standard should specify a minimum performance requirement on the RX sensitivity, the maximum tolerable signal level and filter selectivity;

· Action: the PHY ad-hoc group should discuss CPE RX minimum performance and make a recommendation to the WG for adding specifications to the standard on: sensitivity, maximum signal level and filter selectivity. 

· Motion: Move to approve the resolution of comment 221 as in the comment resolution database #22-08-0146-20-0000, and further to task the PHY group as indicated therein;

· Moved: Ivan Reede

· Seconded: Gerald Chouinard

· Discussion took place: Winston Caldwell requested that it be deferred until Jan. 2009.

· Ivan Reede called the question. No objection.

· Yes: 7; No: 3; Abstain:6

· Technical motion failed.

· Meeting was recessed 12:36pm

Thursday PM1 (WG System Issues – TG1 Tiger Team & MAC)
· Victor Tawil reported on the comment resolution progress of the TG1 tiger team, referring to #22-08-318-00-0000.

· Comment resolution for PHY and MAC related comments.

· Cheng Shan suggested assigning those comments to the PHY group or joint MAC&PHY group to provide a resolution in Jan. 2009, rather than discussing it at he Dallas session, since there may not be much progress; Dave Cavalcanti commented that it was the best time to resolve them during a face-to-face meeting; Carl Stevenson suggested keeping reviewing the comments, if slow progress resulted, then, these comments could be assigned to the PHY group;

· CID 220

· Resolution: regulators tend to define TX and RX in terms of conducted power and antenna gain; there is then a need to provide for a connector to be specified in the standard. This would not allow multi-receiver phased-array implementation.

· Action: delete receiver sensitivity report.

· Motion: Move to delete receiver sensitivity report IE (ID 17) as the resolution to comment 220 in the comment resolution database #22-08-0146-20-0000, with the understanding that the PHY group is tasked to have discussions and bring recommendation for minimum receiver performance specifications including receiver sensitivity, to WG during Jan. 2009 Interim meeting.

· Moved: Ivan Reede

· Seconded: Gerald Chouinard

· Yes: 13; No: 0; Abstain: 8

· Technical motion passed.

· CID 221 is still pending for PHY group’s input given that CID 220 was closed;

· Ivan Reede withdrew comment 243.

· CID 282~301

· Winston Caldwell said that TG2 had recommended resolutions for these comments; Ivan Reede asked Winston Caldwell to briefly present the results; Winston Caldwell agreed.

· CID 282-301 were reviewed in TG2., The status of CID 282 was changed to “pending” since TG2 thought the previous resolution was not correct; CID 284, 286 were also marked pending based on resolution of 283;

· CID 287

· Gerald Chouinard commented that what needs to be controlled is the EIRP instead of the transmit power; Winston Caldwell suggested defining EIRP in the standard as transmit power plus antenna gain. 

· Ivan Reede withdrew the comments given that directional EIRP is included as maximum EIRP;

· CID289, 290, 291 were deferred until Jan. 2009, awaiting Charles Einolf’s text contribution or the results of the FCC Report & Order;

· The meeting recessed at 3:33pm

Thursday PM2 (WG System Issues)
· Meeting was brought to order at 4:05pm. The group continued reviewing the resolution brought by TG2 for CID 283~301

· CID 294 was deferred, awaiting contribution in Jan. 2009.

· Robert Wu commented that the carrier frequency of some TV channels might be sub-harmonics with the GPS signal, e.g., channel 22, 24, etc., using these channel may make GPS malfunctioning.

· Winston Caldwell commented that people in favour of including inter-modulation effects in the standard are welcome to submit contributions;

· Carl Stevenson commented that if the inter-modulation effect is considered, crappy receiver front-ends will make a number of originally available channel unavailable;

· Kelly Williams commented that thasi could be accommodated in the geo-location database;

· Action: Ivan Reede, Gerald Chouinard and Winston Caldwell will work to generate a contribution on intermodulation to be included in the recommended practice for Jan. meeting.

· CID 295: pending; awaiting text contribution in Jan. 2009 according to CID 283. The text contribution might consider including normative text relating to the EIRP profile. In the recommended practice, a general equation to calculate the EIRP will be included;

· CID 296: pending for the same reason above; it is not clear how fixing Figure 141 will resolve this comment. The figure has been copied into the Recommended Practice;

· CID 297: pending for the same reason above;

· CID 298: pending for the same reason above; 

· The group agreed that this is a system issue that needs to be discussed and resolved in the main group. However the comment relates to a section that has been copied to the Recommended Practice. Decision on N+/-2 and beyond by the main group will be reflected in Recommended Practice. 

· The Chair asked the following question: is there anybody objecting the principle that control parameters from the database must be obeyed? Nobody objected; Ivan Reede commented that devices can never exceed the EIRP value indicated by the database.

· Gregory Buchwald commented that it could be a third-party downloading raw data from the FCC and setting up a local database; Gregory Buchwald presented some White Space Device (WDS) testing results.

· Motorola WSD used current TV band plan;

· Explicitly models WSD TX splatter falling into adjacent channels;

· Database data format: max EIPR vs. location

· Ivan Reede presented “The Geographic Electromagnetic Radiation Domain Control System (GERDCS()” (#22-08-206-02-0000)
· Exemplary infrastructures of database server and client were illustrated

· E.g., there could be a common SM for 802.22 and future 802.11 device in the white space; nevertheless, it is also possible to implement SM in each individual WRAN BS.

· Wendong Hu called the order of the day; meeting recessed at 6:10pm

Friday AM1 (WG System Issues)
· The Chair called the meeting to order at 8:10am

· CID 122 was still deferred until the geo-location mechanism at the CPE is clarified.

· CID 151 was deferred for off-line discussion. More modifications to section 6.7.1.2.1 were necessary since renting/offering mechanism has been removed.

· CID 435

· Sangbum Kim presented “Acknowledgment for CBP transmission” (#22-08-147-02-0000).

· Hidden node problem: CBPs from two existing BSs may collide at a new-comer BS;

· Solution: to add a CBP ID for each CBP and an ACK to be sent once a CBP is received;

· Ivan Reede commented that when a CBP packet is relayed by CPEs, the CPE-to-BS link is not likely existing in practice; Cheng Shan agreed with Ivan Reede’s comments, and he suggested using more direct BS-to-BS CBP transmission; Ivan Reede commented that this could be worse, he gave an exemplary scenario where the new-comer BS would be on the top of a mountain while existing BSs would be deep in valleys; 

· Dave Cavalcanti commented that if the CBP is for spectrum negotiation purpose, the respective protocol already has acknowledgement mechanisms; if the CBP is for broadcast purpose, broadcasting does not need an acknowledgement mechanism. To address the hidden node problem, the SCW pattern can be randomized after a while, which is already defined in the draft;

· Gerald Chouinard further commented that having ACK will add much more load to the CBP channel;

· The Chair asked Sangbum Kim if he would like to withdraw the comment; Sangbum Kim agreed;

· CID 435 was withdrawn.

· CID 436

· Sangbum Kim presented “Managing SCW Regular Pattern” (#22-08-209-04-0000).

· If no vacant SCW is found, a new comer cell will contend with existing cells for SCW occupation; once contention is detected, an existing BS shall release some of its active SCW for the new comer. BSs can also occupy vacant SCW by contention.

· There is a need to add a new field for CBP to indicate its repetition pattern.

· Ivan Reede asked how a repetition pattern 4 for 4 existing BSs can be changed to 5 if a new BS joins in the coexistence; Cheng Shan replied that the proposed mechanism is not going to maintain an absolute fairness as Ivan Reede asked; coexisting BSs may have different SCW repetition patterns; moreover, scheduling SCW for each frame is not an effective way since it introduces a lot of overhead.

· Motion: Move to accept the proposed text as in document #22-08-209-04-0000 as the resolution to comment CID 436.

· Moved: Ivan Reede

· Seconded: Cheng Shan
· Yes:7; No:1; Abstain:12

· Technical motion passed.

· CID 431

· Wendong Hu commented that this resolution should still be deferred, since the resolution to CID 436 does not completely resolve comment 431;

· Action: Wendong Hu, Sangbum Kim and Cheng Shan to bring recommendation for comment 431 in Jan. 2009.

· CID 405

· Pending for the coexistence ad-hoc group to bring multi-contention solution in Jan. 2009

· CID 406

· Cheng Shan briefly reviewed hid presentation on “BS-to-BS CBP Communication” (#22-08-265-00-0000).

· Necessity of direct BS-to-BS CBP transmission;

· To allow direct BS-to-BS CBP transmission, the SCW should be wider to absorb the expected longer propagation delay;

· Dave Cavalcanti commented that it is already there in the current draft (1 symbol on each side to absorb some 100 km propagation distance differential); Cheng Shan commented that it is not enough to support BS-to-BS communication larger than 50km away from each other; Ivan Reede suggested limiting the BS transmit power profile within 4W in the current draft , and extend it in the future should there be any high-power device;

· 1 reserve bit is added in case of future extension, referring to #22-08-265-01-0000.

· Motion: Move to accept the text change in Table 61 as in document #22-08-265-01-0000 as the resolution to comment CID 406.

· Moved: Cheng Shan
· Seconded: Ivan Reede

· Yes:13; No:0; Abstain:8

· Technical motion passes.

· Meeting recessed at 10:20am

Friday AM2 (WG Closing Plenary)
· The Chair asked if there are any patent related issues, there was no response from the group.

· The Chair encouraged people to send suggestions for the IEEE 802.22 P&P that he is planning to revise.

· Straw poll: how many people are satisfied with the venue? 

· Quite a lot of positive responses.

· Report from TG1: no report;

· Report from TG2 by Winston Caldwell

· there are still items under discussion; the database needs to be standardized in the Recommended Practice, which was supposed to be done by Jan. 2009; the policy engine, other than the FCC database definition, also needs to be standardized in TG2; the policy engine will guide the spectrum behaviour of 802.22 system;

· Winston Caldwell asked the group to review the TG2 document (22-06-0242-20-0002-draft-recommended-practice.doc ) and provide comments.

· Report from the security ad-hoc group by Apurva: the security ad-hoc group had resolved a large number of comments during the week; the group will continue resolving comments and revising the document (22-08-0174-09-0000-recommended-text-for-section-7-on-security-in-802-22.doc);

· Motion: 
Moved to authorize duly noticed weekly conference calls for the task groups and special interest area groups from now to the March 2009 Plenary session. 

· Moved: Ivan Reede

· Seconded: Gregory Buchwald

· Procedural motion passes by unanimous consent.

· Motion:
Move to conduct a divisible 30-day electronic ballot starting no later than 1st, December for approval of the comment resolutions in document 22-08-0319-00-0000-WRAN-Draft-1.0-Comments-Confirmation.xls which is derived from 22-08-0146-20-0000-wran-draft-1-0-draft-comments-database.xls for the Comment IDs listed below. Respondents should indicate for each comment resolution listed their support by an “X” in column N titled “Support”, their objection by an “X” in column O titled “Object”. Furthermore, for the purpose of this ballot, any comment number in the following lists not voted upon by the respondent will be considered as “Abstain”. This is an official WG ballot; members are reminded that failure to vote 2 of 3 sequential working group ballots will result in losses of their voting rights.

· Introductory sections:

· 9, 11

· MAC:

· 135, 140, 144, 152, 155, 156, 165, 166, 177, 180, 181, 183,184,185,186, 187,188,189, 192, 195, 196, 208, 211, 212, 213, 214, 222, 228, 229, 231, 241, 244, 245, 246, 248, 261, 267, 270, 272, 273, 275, 288, 292
, 384, 385, 389, 390, 391, 392, 404, 406, 408, 544, 550

· Security:

· 76, 80, 89, 90, 251, 260-265, 595, 596      

· Spectrum Manager:

· 847, 849, 851, 859, 860, 861, 864, 865, 872, 873, 874, 875, 876, 877, 881, 884, 893, 895, 897, 900. 

· Moved: Ivan Reede

· Seconded: Winston Caldwell

· The Chair reminded everybody that the ballot on comment resolution is an official WG ballot; members are fairly reminded that failure to vote 2 of 3 sequential ballots will result in the loss of their voting rights.

· Technical motion passed by unanimous consent.

· Motion: Move to assign creation of MIBS to the security ad-hoc group in recognition that they are volunteered to accept the task.

· Moved: Apurva Mody
· Seconded: Gerald Chouinard

· Procedural motion passes by unanimous consent.

· Motion: 
Move to authorize the Chair to establish an ad hoc group to study the FCC "whitespace" rules when they become publicly available, analyze their impact (positive or negative) on 802.22, and, if deemed necessary by the 802.22 WG Chair, to work with 802.18 to prepare a Petition for Reconsideration of any parts of the rules which are deemed undesirable for review by the 802 EC and timely filing during the 30 day window for such petitions (which may close before the January interim).

· Moved: Ivan Reede

· Seconded: Apurva Mody
· Procedural motion passes by unanimous consent.

· Other business

· The Chair and Steve Shellhammer explained the status of setting up a study group at the IEEE 802 Executive Committee on FCC’s Report and Order on TV white space;

· Straw poll: how many people would have an issue to have this SG meeting in Jan. rather than in Mar.? 

· no response;

· Dave Cavalcanti suggested limiting discussion time for each comment during conference calls; The Chair encouraged the ad-hoc groups to adopt whatever procedural rules to speed up the comment resolution process.

· The meeting adjourned at 12:00pm;
802.22 Attendance List
Denver Plenary Session
July 2008
	Buchwald
	Gregory
	Motorola Labs

	Caldwell
	Winston
	FOX

	Cavalcanti
	Dave
	Philips

	Chang
	Soo-Young
	California State University

	Chouinard
	Gerald
	Comm. Rsrch Centre, Canada

	Clanton
	Chris
	Shure Inc.

	Cooper
	Charles
	Broadcast Consultant

	Crowley
	Steven
	

	Dixon
	Johnny
	British Telecom

	Einolf
	Charles
	North American Broadcasters Association (NABA) sponsored by CBS Corp.

	Fosmark
	Klaus
	

	Gurley
	Tom
	IEEE-BTS

	Hu
	Wendong
	STMicroelectronics 

	Hwang
	Sung Hyun
	ETRI Daejeon, Korea

	Ji
	Baowei
	Samsung

	Kalke
	Jerome J.
	CBS Corp.

	Kiernan
	Thomas
	US Army

	Kim 
	Sangbum
	Samsung Electronics

	Ko
	Gwangzeen
	ETRI

	Kuffner
	Steve
	Motorola Labs

	Lei
	Zhongding
	Institute for Infocomm Research

	Lim
	Kyutae
	Georgia Institute of Technology

	Liu
	Jinnan
	Huawei Technologies

	Mody
	Apurva
	BAE Systems

	Oh
	Seung
	Samsung

	Petro
	John
	Envieta

	Reede
	Ivan
	Amerisys Inc.

	Shan
	Cheng
	Samsung Electronics

	Shellhammer
	Steve
	Qualcomm

	Sohn
	Sanghwan
	Znha University, Korea

	Stevenson
	Carl
	WK3C Wireless LLC

	Stiles
	William
	Voyant

	Tawil
	Victor
	MSTV

	Vlantis
	George
	STMicroelectronics

	Williams
	Kelly
	NAB

	Wu
	Shiquan
	Wi-LAN

	Wu
	Yu-Chun
	Huawei, Hisi

	Yao
	Steve
	ITT


Note: Participants who had voting status appear in bold.

References:

Notice: This document has been prepared to assist IEEE 802.22. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.





Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.22.





Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures 


<� HYPERLINK "http://standards.ieee.org/guides/bylaws/sb-bylaws.pdf" ��http://standards.ieee.org/guides/bylaws/sb-bylaws.pdf�>, including the statement "IEEE standards may include the known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair <� HYPERLINK "mailto:carl.stevenson@ieee.org" ��Carl R. Stevenson�> as early as possible, in written or electronic form, if patented technology (or technology under patent application) might be incorporated into a draft standard being developed within the IEEE 802.22 Working Group. If you have questions, contact the IEEE Patent Committee Administrator at <� HYPERLINK "mailto:patcom@ieee.org" \t "_parent" �patcom@ieee.org�>.





Abstract


This document contains the draft minutes of the November 2008 session of the 802.22 Working Group.  Minutes of 802.22.2 Task Group are recorded in a separate document.








� Secretary’s note: The motion passed during the session included comments 282-308 for TG2; however, it was later discovered that only comments 288 and 292 are eligible for a ballot, the motion text was accordingly modified thereafter.





Submission
page 11
Cheng Shan, Samsung Electronics


