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List of topics requiring further work and discussions

During the Montreal interim session of the 802.22 WG in May 2007, a number of revisions to the 802.22 WRAN Working Document” were produced.  The version that was issued at the end of the week was 0.3.6.  Since then, a number of teleconference calls took place for the following ad-hoc groups:

· PHY (Zander Lei)

· FEC (John Benko)

· MAC (Wendong Hu)

· Sensing (Steve Shellhammer)

· Geolocation (Winston Caldwell)

· Spectrum Manager (Steve Shellhammer, Wendong Hu, Winston Caldwell)

The following list represents the topics that still need discussion and action:

1. CPE architecture related to TG1 beacon decoding

a) Will the CPE use the same FEC decoder as the WRAN receiver or a separate one (systematic vs non-systematic code for MSF1 TG1 burst: different sensing time requirement.
- Motion passed to give guidance to TG1 on the use of non-systematic FEC to allow common use of FEC decoder between WRAN and TG1 decoding.
2. PHY (Zander Lei)
b) DS/US MAP:  It was decided to map the DS diversity permutation payload vertically while the adjacent permutation payload will occupy rectangular areas at the bottom of the sub-frame but the internal mapping will be vertical.  The US diversity permutation payload will be mapped horizontally and the adjacent permutation payload will occupy rectangular areas at the bottom of the sub-frame.  To be decided is:

·  the width of the upstream columns, 7 or 8 symbols, depending on the outcome of the FEC discussions

· FEC codecs will accommodate for the 7 symbols width: OK
· No decision on whether columns will be used or not: Orange versus blue areas or both: resolved on Friday in favour of both.
· Size of the variable to minimize the maps:

· CID: 12 bits

· DIUC, UIUC:5 bits

· TV channels: 7 bits

· Review of the DS/US-MAP tables:

· Progress but no conclusion: uncovered other items where 802.16 functionality is not needed for 802.22 (e.g., downloading of burst profiles)

· Needs further work between now and September.
· DS/US capacity ratio varies from 0% to 100%

· Restriction to 75% to allow for minimum DS capacity was not supported. Flexibility was preferred at the cost of some degradation in the DS/US-MAP because of reduced number of pilot carriers available to acquire the channel performance.
· AMC be called ASP for Adjacent Subcarrier Permutation (DSP for Diversity Subcarrier Permutation): AMC to be called ASP for Adjacent Subcarrier Permutation rather than AMC for Advanced Modulation and Coding
- Motion passed on using ASP
· Motion to reconsider passed on Friday morning, hence, ASP was removed.
c) Opportunistic US window:  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.  To be decided is the exact set of static CDMA ranging subcarriers to be used for geolocation.

· Ivan Reede presented his static carrier schemes for geolocation on Friday.
d) Diversity permutation scheme needs to be finalized 
· Presentation by John Benko: Need for one permutation for 1440 for the downstream and one permutation for 1680-56=1624 carriers in the upstream.
e) More robust modulation and FEC rate to extend the coverage of the downstream burst for lower bit rates: spreading, repetition and ¼ rate FEC schemes are proposed.  A decision has to be made on which scheme should be included in the standard

· DS/US-MAP was found to be the weak link
· 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, and remove the repeat-2 and the 8-bit CRC for the SCH only.
· Nothing can to be done on the payload for trying to extend the coverage: no action required.
f) Consideration of aggregate interference and maximum EIRP control needs closure (Samsung - Qualcomm)

· Not discussed: between now and September => decision in September
g) Should the Guard Interval (GI) be replaced by the Cyclic Prefix (CP)?
- Motion passes to ask the technical editor to use the right name for the right situation
h) Self-coexistence window at the end of the US sub-frame:

· Time buffer requirement before and after the CBP burst

· Assume 1 symbol before and 1 after to accommodate propagation trime, not confirmed.

· Back-off mechanism to reduce collisions

· Proposed by Dave Cavalcanti in doc. #369r1, still need discussion.
· Motion passed to include changes to Working Document in doc. #369r1.
· Inclusion of the geolocation ranging subcarriers

· Informal discussion between Monisha and Ivan.
i) General Working Document review

· Not done.

3. FEC (John Benko)
j) FEC advanced codecs performance comparison: done.
k) FEC advanced codecs flexibility in datablock sizes comparison: done.
l) FEC advanced codecs relative complexity comparison: considered.
m) Decision on which advanced codec(s) to be included in the Draft Standard: motion passed to include the three advanced codecs as options.
4. MAC (Wendong Hu)
n) Inter-cell CBP communication for network and quiet period synchronization

· Issues and Enhancements on CBP

· Clarifications and Updates on CBP

· Discussion took place on Thursday afternoon. Result in doc. #369r1
o) Restriction of CBP transmission to operating channel: Agreed, see doc.#369r1.
p) Inter-base station communications: Not discussed.
q) Improvements to DS/US-MAP: Explanation of the 2-dimensional MAC frame (§6.4) (see PHY above) See item in PHY section above.
r) Definition of a MAC slot (1 symbol x 1 sub-channel).  Is it needed? (§6.4): Motion approved for “OFDM slot”.
s) Should the SCH be considered as a Beacon or should this concept be left to the CBP only? (§6.6.1.2) Discussions took place to remove the SCH from the “Beacon” section.
t) Should the TTG and RTG be kept constant for a given cyclic prefix or allowed to be varied by the BS? (§6.8.1.1)  Agreed to remove the TTG and RTG variables from the Table.
u) Should accuracy in signal level and CINR be better than 0.5 dB? (§6.8.1.2)

· What is used in the MAC Tables is a way to make bes tuse of the existing bits but it hs to be confirmed from the PHY perspective that this corresponds to realistic resolution and precision for the given variables.
v) Remove left-over of channel bonding in the Working Document

· Editor requested to review the text and indicate where removal is possible.
w) Remove left-over of FDD operation (different DS and US TV channels)

· Editor requested to review the text and indicate where removal is possible.

x) General Working Document review

· Not done.

5. Sensing (Steve Shellhammer)
y) Review of remaining sensing schemes and vote for inclusion (two votes on each scheme): Done.
z) Development of the informative Sensing Annex: Completed?
6. Geolocation (Winston Caldwell)
aa) Finalization of the CPE network entry procedure: major advance made.
ab) Inclusion of invited ranging: still needs to be done, will need special UIUC.
ac) Inclusion of MAC messages to request and report on raw GPS information to be transfered to BS: Done.
ad) Review “Proposed Geolocation Text Additions to Section 6.15” doc. IEEE 802.22-07/0248r5. Progress made, still needs work.
ae) Approve the final revision of doc. IEEE 802.22-07/0248.  Progress made, still needs work.
af) Identify, develop, and approve other geolocation text additions to the Working Document. More work needed.
7. Spectrum manager (Steve Shelhammer, Winston Caldwell, Wendong Hu)
ag) Scope of Spectrum Manager (SM) (#239): Discussed at length, no clear conclusion.
ah) Functions of Spectrum Manager: Still to be resolved.
ai) When does sensing need to occur?

aj) Collaborative sensing versus high sensitivity for single CPE: Still to be discussed.
ak) Harmonization of quiet time within and across WRAN cells: Still to be done.
al) Channel Set Management Procedure: Still to be done.
am) Information Flow for the Spectrum Sensing Function (SSF): Still to be done.
an) Primitives required for the Spectrum Manager operation, interface (hooks) with MAC, SSF and geolocation: Still to be done.
ao) Finalize the document 07-257 including the decisions made on these topics: Still to be done.
ap) Edit sections of Working Document related to Spectrum Manager

· Harmonization of Working Document section 9 with MAC and PHY sections (#257r1)

· Review MAC sections and modify as needed to have the appropriate hooks for the Spectrum Manager ( #207)

· Still to be done.
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Abstract


This contribution reviews the list of topics that require further work and discussions for migrating the 802.22 WRAN “Working Document” toward a first “Draft Standard” which would have the necessary 75% support for balloting.





The list represents the status of work on the “Working Document” following the last Interim session in Montreal in May 2007 (version 0.3.6) and the multiple teleconference calls that took place since then.





The list has been augmented to show the progress made during the San Francisco session.
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