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Monday PM1 (WG Opening Plenary)

Chairman Apurva Mody called the meeting to order at 1:35PM PST.  9 people were in the room at the opening of the session.

Secretary: no one volunteered; Apurva Mody and Gerald Chouinard took notes during the meetings towards producing the session minutes.
1.2 Approval of agenda

Some discussion took place on the proposed agenda: 

Winston Caldwell asked what was the document indicated for the ITU-R.  Apurva answered that this document refers to the US WG1 contribution which is an information document describing the databases approach in the US but it does not deal with the air interface standards.  Apurva indicated that the document will not be generalized to other access technologies. It is suggested that IEEE 802 should develop a document to present all the air interface standards that are being developed for presentation to the WP1B meeting in June.

Winston indicated that TG2 may not need all the meeting periods that appear on the week schedule.  Two or three TG2 meetings may be sufficient.

Apurva indicated that June 15th is the deadline for presenting the PARs for consideration for approval by the EC during the July Plenary.

The 802.22 Standard should be approved by RevCom on June 16th and its publication is to take place in early July.  Once the Standard is published, there may not be any reason for the EC to object to PAR’s that are aimed at modifying or augmenting the 802.22 Standard.
Apurva indicated that a good part of the week will be dedicated to discussions on new topics for work towards new PAR proposals, i.e., next generation projects.  The list of topics contained in the minutes of the last session will form the basis for the discussion and each topic will be discussed as to its merits and the need to do the work under a new PAR.  The review should be complete on Friday AM1.

1.3 Approval of the minutes of the last session

The minutes of the last session are contained in document 22-11-0053r0. Apurva reviewed the minutes in highlighting the main points:
- Apurva worked with the IEEE-SA staff to clarify the different types of modifications possible for the 802.22 Standard and the conditions attached to it (i.e., New Standard, Revision, Amendment, Corrigendum, and Erratum).
- Two possible PARs for amendment to the Standard have been identified:


- enhancement to the MIBs and management procedure

- interface to the incumbent database
- The two motions had been approved during the March plenary for the possible formation of Study Groups to develop PARs for the MIB and management plane procedure and the database interface, giving a clear preference for these two topics by the Working Group.

- Gerald indicated that a portion of the text from the minutes of the January session appears in the minutes of the March session.  The approval of the minutes was held off until the mid-week plenary so that Apurva had the time to carefully review the text and remove the superfluous text.
2. Administrative matters

The chair reviewed the usual administrative slides on Patent Policy, Letter of Assurance, etc.

The chair mentioned the attendance recording being done electronically.

3. WG Motions

As a follow-up to the discussion that took place under item 1.2 on the ITU-R contribution that is to be submitted by the US Administration on the database service, the chair asked Gerald to prepare a draft towards a potential contribution from the IEEE 802 describing the various air-interface standards being developed for operation in the TV White Space by the IEEE 802.  Although the document was a general template for all WGs interested to contribute a section, only the 802.22 section was developed.

The WG reviewed the draft contribution contained in document 22-11-0054 in detail and proposed modifications were noted and integrated into a new revision of the document to be brought up to the 802.18 WG for broader consideration.
Motion 1: 

Move to authorize representatives of 802.22 WG to present the most recent version of document 22-11-0054 to the 802.18 WG as a contribution for consideration to be eventually submitted to the ITU-R WP 1B.

Move: Winston Caldwell
Second: Gerald Chouinard
For: 10, Against: 0, Abstain: 0

Motion passed.

4. Reports from external and internal liaisons and ad-hoc groups

Victor Tawil reported on the FCC activities on TVWS.  The FCC has not acted on extending the base station antenna height yet as proposed in a filing.  The FCC intends to certify the equipment for TVWS through its OET labs.

Aziz Rahman indicated that there was nothing to report at this time on the activities of the 802.19 WG.

Tom Gurley: indicated that there was nothing to report at this time on the activities of the IEEE-BTS.

Winston Caldwell reported on the latest progress made by the database service providers. All are trying to be compliant with the FCC rules.  The main effort is now on defining the interface between the databases so that they can track almost real-time.  Not much has been done on the interface with the TVBDs. The IETF PAWS is getting started on defining a ‘universal’ protocol to interface between the databases and the devices.  The Wireless Innovation Forum has just started a similar effort, chaired by the CEO of one of the database service providers.  

Winston reported on the TG2 status: the agenda for the week was out; a new version of database spreadsheet had been posted.  Email exchange had taken placed with Ranga towards resolving his comments. Comments resolution is to progress during the week
Jason Li reported on the work taking place in 802.11af: their first WG ballot resulted in 1300 comments.  The support for the first Draft is at 62%.  Some participants of the WG had met the week before in Cisco.  Comments resolution is progressing. Since it has been decided to align the PHY to operate in the TVWS with the 802.11ac and that this WG is likely to complete its work sooner, there will be a need for 802.11af to harmonize its PHY with that of 802.11ac. The WG expects to go for a second ballot in September. 
Mid-week plenary, Wednesday AM2
9 people were in the room at the start of the meeting.
It was noted that work is progressing well in the discussions on the PAR topics and for the comments resolution in TG2.
Apurva reported on the modification that he proposed for the meeting minutes of the last session (see doc. 22-11-0053r1).
Motion 2:

Move to approve the meeting minutes of the March Plenary session as contained in document 22-11-0053r1.

Mover: Apurva Mody

Seconder: Gerald Chouinard

For: 10, Against: 0, Abstain: 0

Motion passed.

Apurva indicated that Gabor Bajko (Nokia/Siemens) indicated that he would be available to report on the IETF PAWS activities in PM2.  He has introduced these activities in Singapore but only a few people were in the room at that time.
The revised version of the proposed ITU-R document describing the IEEE 802 air-interface development for the TV White Space was reviewed and some more proposed modifications were noted.  A revised version was produced and presented to the joint 802.18/802.22/802.19/802.11 meeting in PM1.
The 802.22 meeting to be held on Wednesday PM1 was cancelled to allow participants to attend the joint meeting with 802.18.

The PM2 meeting was entirely taken for the presentation by Gabor Bajko for the IETF-PAWS presentation and the ensuing discussion and Q&A.

New PAR review (Thursday PM1, 12 May):
The list of suggestions for new PARs contained in the minutes of the last session was reviewed in detail.  The following notes were taken during the discussions:
1. P802.22.2 – work is currently ongoing and needs completion (Winston Caldwell).
2. Amendment to the 802.22 Standard to complete Clause 13 on the MIBs using the ASN.1 standard notation (Ranga Reddy). Ranga to submit a PAR/ 5C document on this amendment before June to be discussed by teleconference and brought to the attention of the EC for approval during the July session.

3. Amendment to the 802.22 Standard to augment the Standard with Management Plane Procedures. (Ranga Reddy). Ranga to include this aspect to the PAR/ 5C document on MIBs for submission before June since the MIBs and these Management Plane Procedure need to be developed in parallel (messaging protocol in NCMS between SAPs and the BS).  Items 2 and 3 need to be grouped and pursues as one PAR and 5C.
4. Amendment to the 802.22 Standard to include capability for Backhaul and CPE relaying. (Apurva Mody). A long discussion took place.  It was noted that this could be done using a different channel, then it simply needs 802.22 operating as point-to-point. The work would really need to be on a simplification of the 802.22 Standard for lower cost point-to-point transmission system. This could also be done by using one CPE close to an access point to feed the network, the BS giving more capacity to that CPE to allow the connection to the Internet through this CPE on the same channel.  The difficulty would be to initiate such arrangement so that the BS can acquire the list of available channels from the Internet through this CPE while the CPE should in fact be associated only when the BS has been allowed to operate. One way is to make the CPE connected to the access point a temporary BS and the BS its dependent CPE until both are cleared to operate.  Then, the role would be inverted for the CPE and BS to revert to normal operation.  It is not clear however if such switching of role can be done within the current standard.  It was mentioned that this could be a lower priority item.
A straw poll was conducted: Do we need a Study Group to study further the applicability of 802.22 to provide backhaul possibly resulting in the development of a PARs and 5C?

For: 7 Against: 0 Abstain: 7

5. Amendment to the 802.22 Standard to include a second terrestrial geolocation technique (Russ Markhowski, Upkar Dhaliwal, Invisitrack). The discussion was postponed to after the presentation of Invisitrack on Thursday PM2.
6. Amendment to the 802.22 Standard to update the Database Interface Specification. (Winston Caldwell).  It was reported that there is a number of groups being involved in developing access to Database Services: US Database providers, IEEE 802, P1900, IETF and WIForum.
Should 802.22 contribute to try to influence these different groups toward the interface currently in the Standard?  Could 802.22 propose this standard interface as the basis for discussion? It was noted however that the security aspect on this database interface has not been fully developed (only https is recommended). Therefore this will need to be augmented.  There is therefore a need for a PAR to be ready to modify the 802.22 Standard accordingly. This will likely be dictated by the regulators.  On the other hand, 802.11 indicated that this interface is out of scope of their standard.

Would the 9 database providers welcome an interface protocol proposed by 802.22?  As it stands, the database providers don’t seem to be interested in having a common interface.  They may want to use it as a competitive edge.  Action: Apurva to contact these providers.
It was suggested that 802.22 should take the lead but should not do the complete protocol. The main aspect that needs work is the security on the database interface.

It was decided to table this discussion for now. It could be brought up later when the situation is clearer.
7. Amendment to the 802.22.1 Standard for operation of the beacon protocol for co-existence in C-Band (Motorola). (Apurva to contact Motorola). The US Government would like to extend cognitive radio on new bands. A beacon to be used by a primary user in C-band. TG1 beacon would need to be modified for this new operation.  It was noted that this approach has a small probability of being implemented in C-band.  It was also noted that the 802.22 charter relates to Regional Area Networks in the TV bands.  The TG 1 beacon was developed as a sideline specifically to allow 802.22 systems to operate without interference by discovering wireless microphones.  It was concluded that this is outside the scope of the 802.22 WG. This item was tabled.
8. Study Group on Critical infrastructure monitoring

This relates to the use of 802.22 WRAN systems for carrying sensor data for infrastructure monitoring.  This would allow larger reach and better indoor propagation through walls because of the use of lower frequencies. This could mean more “CPEs” with lower data rate and may require changes in the PHY and MAC. This could also mean defining new protocols and interfaces for lower complexity sensing devices. Another more specific application could be for RF sensing in the surrounding of the CPE’s (NOI 10-128: “development of a countrywide network of distributed sensors that monitors the spectrum and reports any unauthorized signals to the FCC official database”). RF sensors would then need to be used for more than detecting incumbent signals but any signals present in the environment.  This could be a new standard for autonomous operation. It was decided to group this with the following item on Smart grid.
9. Study Group - Smart grid 

A sub-set of “Critical Infrastructure monitoring” applied specifically to electric power generation, distribution and local consumption monitoring. CPEs can read smart meters. Simple CPEs with low capacity could be dedicated to report smart grid data. A smart meter with Internet connection could also provide broadband access if the terminal capacity is sufficient. This could help consumers to more easily roll out broadband access by providing sensor reporting capability.  802.16 WG has been dealing with smart grid through their 802.16n Machine to Machine communications project. 802.15 WG is aligned to Smart grid but only for short range.  802.22 could cover the long range applications.  It was concluded that there may be a need to form a Study Group to develop usage models, clarify the business cases and develop a PAR and 5C if needed. 

Straw poll: Do we need a Study Group to study further the applicability of 802.22 to regional area Smart Grids possibly resulting in the development of a PAR and 5C?

For: 2 Against: 0 Abstain: 8

Straw poll: Do we need a Study Group to study further the applicability of 802.22 to regional area Critical infrastructure monitoring possibly resulting in the development of a PAR and 5C?

For: 4 Against: Abstain: 6

Straw poll: Do we need a Study Group to study further the applicability of 802.22 to regional area Critical infrastructure monitoring and Smart Grid possibly resulting in the development of one or more PARs and 5C?

For: 9 Against: 0 Abstain: 3

10. Amendment to the 802.22 Standard to include new PHY features: 

a. Modulation and Coding Add Multi-dimensional Trellis Coded Modulation. PAPR reduction techniques. (Shigenobu Sasaki) No support material was available at the time.  More information will need to be provided later to pursue the suggestion.

b. Contiguous channel operation / dis-continuous channels. Channel bonding.  Carrier aggregation. (Aziz Rahman)  No support material was available at the time.  More information will need to be provided later to pursue the suggestion.
c. FDD as suggested by ETRI. (Sunghyun Hwang). SungHyun is to bring more support material.
d. Flexible Bandwidth Management. (Aziz Rahman, Sunghyun Hwang). Many contributions exist already on this.  These documents should be brought back to the WG and used to develop support material for a new PAR and 5C. Note that the FCC allows fractional BW.

e. MIMO on CPEs. (Ivan Reede). No support material was available at the time. For future consideration.

f. Upstream Single Carrier FDMA. (AT&T, Apurva Mody). Single carrier FDMA can reduce the PAPR on the upstream.  This would however require changing the subcarrier spreading scheme to re-group subcarriers belonging to a terminal in a specific portion of the channel. The advantage of spreading the carriers to gain frequency redundancy is lost unless a scheme as used in LTE and proposed by ETRI in a previous contribution where the channel performance for each CPE connection is documented at the BS and used to select the frequency range within the channel which gives the least fading. This does not exist in the current 802.22 standard. This may not be as necessary for fixed terminals as it is for portable devices as for LTE since better linearity RF amplifiers can be used. For future possible consideration.

g. Carrier exclusion – interference avoidance through carrier nulling. (Ivan Reede). This would help cover the case of microphones being interfered by a WRAN transmission. However, carrier nulling done by an FFT only provides for limited rejection of carrier power (i.e., 25 to 35 rejection).  This is not considered sufficient to be worth a standard amendment at this time.

h. PHY –Electronic steered beams. 8 payloads in 8 different directions. Spatial FFT on TD-FFTs. (Ivan Reede).  This should wait for an indication of a need from the Industry Alliance.
New terrestrial geolocation technique (item 5 of the list) (Thursday PM2)

Russ Markhowski from Invisitrack assisted by Upkar Dhaliwal made the presentation on a proposal for a new terrestrial geolocation technique to be included in the 802.22 Standard (doc., 22-11-0049-02-0000).  The presentation explained that a scheme to identify the location of the right echo from a channel impulse response was propose to augment the terrestrial geolocation technique contained in the Standard.  It was clarified that this technique does not need to be normative and could be implementation dependent and, as a result could be added to Annex B rather than to the main standard. A second technique especially suited to carry out indoor geolocation between CPEs was described would need to be included in the normative section of the Standard. A number of questions were raised which were clarified by Invisitrack.  Some discussion ensued.
Straw pool: To create a Study Group lead by Upkar Dhaliwal that will investigate and report on incorporating additional geolocation techniques to the 802.22 Standard and possibly leading up to a PAR and 5C document.

For: 6 Against: 0 Abstain: 5
The plan was to approve the Geolocation Study Group at the Plenary the following day (Friday, 13th) so that work can be done to pursue the investigation on the new proposed techniques and prepare a PAR and 5C. An initial version of a PAR and 5C had already been developed by Invisitrack. 

Motion 3:

Move to approve modification to the agenda as shown in 22-11-0046r4.

Motion was approved unanimously.

The chair announced the launch of the WRAN Alliance that took place on Tuesday, 15 July.  There were 7 founding members.

The chair explained the status of the 802.22 Standard publication: RevCom approval is expected in early June. Final editing is being done by the IEEE-SA in parallel.  The aim is to publish the 802.22 Standard by early July.
Closing Plenary (Fridat AM1)
The chair called the meeting to order at 8:25am. 12 people were in the room.

Jason Li presented the results of his computer simulations on the bit interleaving for various block lengths for different subcarrier interleaving cases (see document 22-11-0063-01-0000).  It was found that the performance is good except for two block sizes (1056 and 2112).  A modification of the standard will be required to correct this problem.  This change should be amalgamated with other amendments to the Standard.

Motion 4: Telecons

Move: To allow the IEEE 802.22 Working Group and Task Group Chairs to conduct telecons as they see fit to continue the work of the IEEE 802.22 Working Group from now until the end of the July Plenary meeting.

Is there any objection?

Motion passes unanimously

Motion 5: TV Whitespace Liaison Activities

Move: To allow representatives of the IEEE 802.22 Working Group  (Gerald Chouinard, Winston Caldwell, Apurva Mody and Ranga Reddy) to correspond with the IETF PAWS Working Group as well with other groups or companies working on TVWS databases to liaise and inform them about the 802.22 standard.

Move: Apurva Mody

Second: Aziz Rahman

For: 10

Against: 0

Abstain: 0

Motion 6:
Move: To launch a study group during the July 2011 Plenary meeting to develop a TV Whitespace wireless regional area networks smart grid and/ or critical infrastructure monitoring use case and to inform the WG of their recommendations and findings leading up to one or more tutorials and one or more PAR/5C. Mohammad Aziz Rahman (NICT), to be the interim study group Chair.  

Move: Zhang Xin 

Second: Gerald Chouinard


For: 9

Against: 0

Abstain: 1

Motion 7 on MIB and Management PAR approval:

Move: To accept Document 22-11-0059r1 as the initial document for MIB / Management Plane Procedures Amendment PAR to the IEEE 802.22-2011 Standard. To allow the Working Group Chair to continue to refine this document post May interim meeting over telecons and submit the latest revision to the IEEE 802 Executive Committee reflector on or before June 15th so that it can be considered during the July Plenary meeting for EC approval to be submitted to the IEEE-SA NESCOM.

Move: Winston Caldwell

Second: Victor Tawil 

For: 9

Against: 0

Abstain: 0

Motion 8 on Geolocation:
Move: Upkar Dhaliwal, to lead an ad-hoc group to continue the work on studying the use cases for new geolocation techniques for the IEEE 802.22 Standard, and to present the recommendations and findings which include potential modifications required to the 802.22 Standard during the July Plenary meeting. This may possibly lead upto PAR/ 5C for discussions and consideration of the 802.22 WG.

Move: Apurva Mody

Second: Gerald Chouinard

For: 7

Against: 0

Abstain: 3

Motion 9 on Press Release:
Move: To accept Document 22-11-0062r as an initial document for the press release when IEEE 802.22 is approved as an official IEEE standard. To allow the Chair to refine the document over telecons and present the revised document to the IEEE 802 EC for an approval through an electronic ballot.  

Move: Apurva Mody

Second: Victor Tawil

For: 10

Against: 0

Abstain: 0

Winston indicated that 802.22.2 did not have any motion.
The chair indicated that the future plans for the WG are:

· submission of a PAR on MIBs and Management plane procedure;
· finish the work of the TG2 toward the 802.22.2 Recommended Procedure.

Winston reported on the progress done in the TG2 during the week:
· new revision of the comment database;

· exchange of emails with Ranga on his comments

· Gerald offered to work as editor of the Recommended Practice;

· Work is moving along well.  
Liaison activities:
Winston provided 802.18 with a report on 802.22 activities.  An 802.22 representative to 802.18 would be needed but this representative would need to sit on 802.18’s meetings.  The 802.22 WG cannot afford losing one member.  No liaison will be provided.
Appreciation of the facility: The appreciation was about 50/50.
Gerald noted that the list of PAR items had not been fully discussed and the following items still need to be reviewed: 

11. Amendment - Mobility in TV Whitespaces (Ranga Reddy)

12. Amendment – MAC with scope limitation for security. (Ranga Reddy)

13. Amendment – Co-existence

a.  Coexistence as a separate clause.

b. Interference-free CPE scheduling to improve throughput in coexistence situations.

c. Schemes for co-existence with other technologies using the SCW (Jianfeng Wang).

14. Corrigendum / Maintenance: 802.22 Maintenance PAR

a. Database as a separate section
 Apurva indicated that this can be discussed over telephone conference.

Motion 10:

Move to adjourn the meeting.

Mover:

Seconder:

Motion was approved unanimously.

The chair adjourned the meeting at 10:15am.

The list of attendees for the Palm Springs interim session is appended below.
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