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1.0 Proposed Resolutions to Comments – Comment Confirmation March 2009
1. Comments 736 Charles Einolf (Introduction is incomplete,), 737 Sasaki Shigenobu – Section 9 (Introduction has no text)
Proposed Text for the Introduction 

9.1 Introduction

This section describes the cognitive radio capabilities supported by the 802.22 standard, which are required to meet regulatory requirements for protection of incumbents as well as to ensure efficient operation of 802.22 networks. The cognitive radio capabilities include: BS Spectrum Manager, CPE Spectrum Sensing Automaton, Incumbent Database Services, Spectrum Sensing Services and Geolocation Services.
2. Comment 763 – Cheng Shan – (The text in line 18 as well as the corresponding description in Table 280 defines a scenario that a single CPE or a group of CPEs be directed to another channel when wireless microphone is detected; however, throughout the specification, there is no text describing what would the related  BS/CPEs do after redirecting. Since the current version does not support multi-channel operation, there is no point to redirect a CPE to another channel.) 
The original proposed resolution failed the ballot 

New Proposed Resolution 

Cognitive Radio Capabilities - Ad-hoc recommendations - Policy in Table 280 (Draft 1.5) needs to be broken down into several scenarios when wireless microphone is detected - This requires addition of text to Section 9, which is being worked upon in Document 22-09-0057
1. What happens when microphone is detected through sensing 
2. What happens when TG1 beacon is detected but can not be decoded, 
3. What happens when TG1 beacons is decoded – related to Comments 847, 848 (location and other information is decoded) 
Proposed resolution - Shut down all CPEs within [TBD] km of the CPE that detected the microphone, ask SM to schedule quiet periods to decode the TG1 beacon and find location. If TG1 beacon can not be detected or decoded, See Row 2 of Table 280 – Switch the entire cell to a new operating channel within 2 S.

Further discussion may be required during telecons
3. Comment 765 – Gerald Chouinard (In order to avoid the hyper-sensitivity of the incumbent sensing function which would result in erroneous detection of far-away DTV stations as described in document 22-08-0118-00-0000_Collaborative_Sensing.ppt, data fusion should be available at the BS to allow collaborative sensing using a small number of properly located CPEs (same area but separated by at least 500 m to be statistically independent) with reduced sensitivity so that the fusion of their sensing results still provide the proper Pd and Pfa at the required local field strength level.) 
The original proposed resolution failed the ballot 

New Proposed Resolution 

Cognitive Radio Capabilities - Ad-hoc recommendations - Keep the individual sensitivity levels of the spectrum sensing algorithms as they are to meet the FCC R&O (802.22 requirements) but allow collaborative sensing and information fusion for improved decision making and enhanced security. Refer to Document 22-08-174 Rev 16

Further discussion may be required during telecons

4. Comment 769 – George Vlantis (After reading most of 9.3 and Appendix B, it is still not clear to me what the CPE is supposed to do in the following case, for example:  CPE comes up, does the procedures indicated, finds only one BS and discovers an 802.22.1 device in its locale.  Does the CPE remain silent and not associate with the BS, or does it associate and report the 802.22.1 device?  Because the 802.22.1 never has a quiet period when would the CPE be best advised to report the 802.22.1 device?  The behavior of the CPE needs to be specified in order to resolve an 802.22.1 comment.)

The original proposed resolution failed the ballot 

New Proposed Resolution 

If CPE can find another BS then no need to report the TG1 beacon. If CPE can not find any other BS to associate with then associate with the BS and send UCS to alert it. This case needs to be added to Table 280 of Section 9 related to Policies. Add this case and the associated policy in Document 22-09-0057
5. Comment 848 Edgar Reihl (In the Signal Type Array, there is a distinction between the 802.22.1 Sync Burst and the PPDU (payload). Why does this distinction exist? Is it necessary to also distinguish the MSF's that are part of the PPDU?)
This comment is superceded by Comment 847 which was approved in the electronic ballot (Clarify whether the table should contain three different indices to identify which parts of the PPDU need to be captured: MSF1, MSF2 and MSF3.

Action: S. Shellhammer

In addition, the 802.22 Draft does not include anything about capturing the TG1 PPDU payload and send it and output of the SSF.

Action: TG1 Tiger team

[July17] To work with TG1 tiger team.

[Nov. 13] Accept resolution once comment 250 is completed.

See Document #08-318r0 for proposed changes to the Draft text.

TGI Tiger Team: Victor to send modified 08-322 (Greg's text) to Chris for his agreement)

Also, Cognitive Radio Capability ad-hoc decided that this may be required – so Accept the Comment in Principal, but ask Victor for a recommendation. 

Victor Tawil has been contacted.
6. Comment 862 Charles Einolf (Complete Sensing Window Definition)
Comment Status – Accept – Contact Steve Shellhammer - Qualcomm

Steve Shellhammer has been contacted

7. Comment 868 George Vlantis (Nowhere in subclause 9.7.1.2 does it indicate when the sensing devices should stop sensing.  Should they stop after the first sample, or should they repeat until the number of Quiet Peiods is exhausted.  In the latter case, what do they collect the multiple results?  I don't see an output signal that tells the recipient of the other output signals when the output signals are valid.)

Cognitive Radio Capabilities Ad-hoc recommends Rejecting this Comment. (The local automaton or the SM will know the capabilities of the sensor and inform the SSF to sense the required time.)
8. Comment 871 (Some confusion here between the text and Table 301 which immediately follows.  I prefer the approach in the bracketed note, i.e. a byte value between 0-255, because the binary value expressed in Table 301 is insufficient to express the result of multiple samples.  Also, if the choice was only binary, I can't imagine when ever you would set the "1" value for 100% certainty.  Therefore, a binary value would effectively be useless)
Cognitive Radio Capability Ad-hoc recommends Accepting this Comment 

Proposed resolution - Fix the text to use a byte (0-255) instead of 0-1.  Make Table 301 consistent with this choice.
2.0 Proposed Resolutions to Comments – May 2009 – Interim

Motion: The editor be empowered to correct all the Editorial and Editorial Required comments related to Section 9 at his discretion. 
Moved: Apurva N. Mody

Seconded: 

For

Against

Abstain

1. Comment 735 – Tom Gurley - Due to missing or incomplete sections, and the ongoing work to resolve the remaining technical issues with regard to the Spectrum Manager, this part of the draft cannot be considered as ready for approval.
Accept

The missing Sections and Details for Section 9 will be provided in 22-09-0057 
2. Comment 736 – Charles Einolf – Introduction is incomplete. Resolved in Comments Confirmation – Approved Ballot

3. Comment 737 – Sasaki Shigenobu – Introduction is incomplete. - Superceded by Comment 736
4. Commment 738 – Editorial Required 
5. Comment 739 – Editorial Required
6. Comment 740 – Editorial

7. Comment 741 – Editorial

8. Comment 742 – Editorial
9. Comment 743 – Editorial

10. Comment 744 – Technical – Ivan Reede - To change my vote from no to approve, fix the text. CPE location can only be obtained by the BS after key exchange. If association is denied, this information cannot be obtained.
Resolution – Counter - Comment 744  

Reason - Definition of Association - Authorization Key Exchange + GPS + Registration (In that Order) – Hence geolocation information is exchanged only AFTER the CPE is authorized to access the network, but BEFORE the Registration is completed.

11. Comment 745 – Jinnan Liu – Technical - Spectrum Manager or Spectrum Automatic shall control and coordinate spectrum sensing not only  within the cell ,but also inter-cell
Resolution – Reject

Reason - Working group opposed inter-cell sensing. See the motion that passed in March, 2009 Plenary

12. Comment 746 – Editorial 
13. Comment 747 – Stephen Kuffner – Technical - For example, in the US, the spectrum sensing information used to determine the channel availability status shall be updated every 2 sec for the operating channel and every 6 sec for backup channels."
Proposed Resolution - Channel availability information should be determined by the regulatory domain and not by an IEEE standard.

Accept - 802.11 has already deployed systems which modifies the values based on regulatory classes - 802.22 should do similarly

14. Comment 748 – Editorial
15. Comment 749 – Proposed Resolution Approved in the Previous Confirmation Ballot

16. Comment 750 - Proposed Resolution Approved in the Previous Confirmation Ballot

17. Comment 751 - Proposed Resolution Approved in the Previous Confirmation Ballot

18. Comment 752 - Proposed Resolution Approved in the Previous Confirmation Ballot

19. Comment 753 – Editorial 
20. Comment 755 – Proposed Resolution Approved in the Previous Confirmation Ballot

21. Comment 756 - Proposed Resolution Approved in the Previous Confirmation Ballot

22. Comment 757 - Proposed Resolution Approved in the Previous Confirmation Ballot

23. Comment 758 - Proposed Resolution Approved in the Previous Confirmation Ballot

24. Comment 759 - Proposed Resolution Approved in the Previous Confirmation Ballot

25. Comment 760 - Proposed Resolution Approved in the Previous Confirmation Ballot

26. Comment 761 - Proposed Resolution Approved in the Previous Confirmation Ballot

27. Comment 762 - Proposed Resolution Approved in the Previous Confirmation Ballot

28. Comment 763 – Cheng Shen – Proposed Resolution Approved in the Previous Confirmation Ballot

Technical Required - The text in line 18 as well as the corresponding description in Table 280 defines a scenario that a single CPE or a group of CPEs be directed to another channel when wireless microphone is detected; however, throughout the specification, there is no text describing what would the related BS/CPEs do after redirecting. Since the current version does not support multi-channel operation, there is no point to redirect a CPE to another channel.
Resolution – Apurva to propose a revision to Table 280 in Document based on the resolution that approved the ballot
Cognitive Radio Capabilities - Ad-hoc recommendations - Policy in Table 280 (Draft 1.5) needs to be broken down into several scenarios when wireless microphone is detected - This requires addition of text to Section 9, which is being worked upon in Document 22-09-0057

1. What happens when microphone is detected through sensing 

2. What happens when TG1 beacon is detected but can not be decoded, 

3. What happens when TG1 beacons is decoded – related to Comments 847, 848 (location and other information is decoded) 

Proposed resolution - Shut down all CPEs within 4 km of the CPE that detected the microphone, ask SM to schedule quiet periods to decode the TG1 beacon and find location. If TG1 beacon can not be detected or decoded, See Row 2 of Table 280 – Switch the entire cell to a new operating channel within 2 S.

Further discussion may be required during telecons

29. Comment 764 - Proposed Resolution Approved in the Previous Confirmation Ballot

30. Comment 765 - Proposed Resolution Approved in the Previous Confirmation Ballot

31. Comment 766 - Proposed Resolution Approved in the Previous Confirmation Ballot

32. Comment 767 - Proposed Resolution Approved in the Previous Confirmation Ballot

33. Comment 768 – Dave Cavancanti – Technical Required - Remove the current content of section 9.3. The introdutory text in 9.3 mentions that the functionality of the CPE local autonomous spectrum sensing is described in the section, and more detailed version is in the annex B. However, there is not much different between the text in section 9.3 and the text in the annex B. Besides, the text in section 9.3 is redundant wrt many aspects previously discussed in the draft (e.g. CPE initialization) and it describes a particular implementation of how to do sensing at the CPE side. Therefore the text in section 9.3 should be removed.
Resolution – Counter - Action Item for Gerald - Rewrite the contents of Appendix 3. Make the appendix more general and less implementation specific. Gerald to provide a revised contribution for Spectrum Automaton. Previous diagrams were too detailed where all situations (BS control and no BS control) were described in one diagram. Gerald needs to describe different situations (before association / network entry, idle time) using different diagrams.
34. Comment 769 -  Proposed Resolution Approved in the Previous Confirmation Ballot

35. Comment 770 -  Proposed Resolution Approved in the Previous Confirmation Ballot

36. Comment 771 -  Proposed Resolution Approved in the Previous Confirmation Ballot

37. Comment 772 -  Proposed Resolution Approved in the Previous Confirmation Ballot

38. Comment 773 -  Proposed Resolution Approved in the Previous Confirmation Ballot

39. Comment 774 -  Proposed Resolution Approved in the Previous Confirmation Ballot

40. Comment 775 -  Proposed Resolution Approved in the Previous Confirmation Ballot

41. Comment 776 -  Editorial Required
42. Comment 777 – Editorial

43. Coment 778 – Editorial Required

44. Comment 779 – Editorial

45. Comment 780 – Dave Cavalcanti – Technical Required - Before assocaition with the BS, a second round of sensing on channels N, N+-1 is only needed if previous sensing results will expire (i.e. older than 2sec) before the CPE transmits to the BS. Also, the order in which the CPE senses the  channels N, N+-1 is implementation dependent. It doesn't have to start with N, for example. It could start with N-1. This is another example of implementation specific aspect that is included in this section.
Resolution – Superceded – See the proposed resolution to Comment 768 – Gerald to bring new text for Section 9.3

46. Comment 781 – Editorial
47. Comment 782 – Gerald Chouinard – Technical Required - The CPE sensing automaton should have, as its highest priority, to sense the presence of incumbents in the operational channel and in the backup channels.  Once these channels are 'cleared' within their respective time (2 sec. and 6 sec. respectively), then the next sensing tasks should be the special sensing requests from the BS.  Once these are done, then the automaton should continue and 'clear as many candidate channels as possible before the time lapses for the higher priority channels.  It would then be up to the BS to task the CPEs to sense additional channels at a reasonable rate while maintaining a minimum of 'cleared' candidate channels to allow replenishment of the backup list in case an incumbent comes up on the operational or on a backup channel.  This will also depend on the loading of the specific CPE for WRAN transmission.
Resolution - Action Item for Gerald - Rewrite the contents of 9.3.3 / Appendix 3. The CPE will entertain special requests from the BS to upgrade any specific channels from candidate to backup or backup to active.
48. Comment 783 – Editorial Required
49. Comment 784 - Editorial Required

50. Comment 785 - Editorial Required

51. Comment 786 – Editorial 

52. Comment 787 - Proposed Resolution Approved in the Previous Confirmation Ballot

53. Comment 788 - Proposed Resolution Approved in the Previous Confirmation Ballot

54. Comment 789 – Steve Shellhammer – Technical Required - There are some undefined terms in this table. Page 338, Line 9
Resolution – Superceded – See the Proposed Resolution for Comment 787 that Approved the Ballot
55. Comment 790 - Proposed Resolution Approved in the Previous Confirmation Ballot

 Cheng Shen – Technical Required
Since the DB only passively responds to WRAN's enquiry, the WRAN cannot be timely updated when there are unpredictable changes on the spectrum usage.

The interface between database and BS should be redefined so that DB shall actively update EIRP data to WRAN whenever necessary.
Resolution – Counter – The interfaces to the database shall be provided when Management Plane Procedures and MIBs are defined
56. Comment 791 – Editorial 

57. Comment 792 – Editorial 

58. Comment 793 – Editorial Required
59. Comment 794 – Editorial Required
60. Comment 795 – Editorial Required
61. Comment 796 – Editorial Required
62. Comment 797 – Editorial Required
63. Comment 798 – Editorial Required

64. Comment 799 - Proposed Resolution Approved in the Previous Confirmation Ballot

65. Comment 800 – Editorial Required, 

66. Comment 801 – Editorial Required

67. Comment 802 - Proposed Resolution Approved in the Previous Confirmation Ballot

68. Comment 803 - Proposed Resolution Approved in the Previous Confirmation Ballot

69. Comment 804 – Editorial
70. Comment 805 – Jinnan Liu – Technical – The SME-MLME-DB-QUERY.request/response should support to comfirm incumbent information on some channels. Since the Data from incumbent database shall be conbined with the data from spectrum sensing. The incumbent database shall offer not only available channel list, but also incumbent list on specific channel.
Resolution - Reject – 

Reason - The databse has priority over sensing. This information is superfluous. Broadcasters view is that the incumbent database, if it exists, should be prime and that sensing results could be neglected in this case.
71. Comment 806 - Proposed Resolution Approved in the Previous Confirmation Ballot

72. Comment 807 - Proposed Resolution Approved in the Previous Confirmation Ballot

73. Comment 808 – Editorial – Accepted and Closed
74. Comment 809 – Editorial – Accepted and Closed

75. Commnt 810 – Editorial – Accepted and Closed

76. Comment 811 - Proposed Resolution Approved in the Previous Confirmation Ballot

77. Comment 812 - Proposed Resolution Approved in the Previous Confirmation Ballot

78. Comment 813 - Proposed Resolution Approved in the Previous Confirmation Ballot

79. Comment 814 - Proposed Resolution Approved in the Previous Confirmation Ballot

80. Comment 815 – Charles Einolf – Technical Required - Tables 289, 290, and 291 are incomplete and incorrect
Proposed Resolution – Counter – Provided by Steve Shellhammer and Ranga Reddy
Table 297 and the variables and values referred to below contain all the necessary variables and theur values required to fill up Tables 289, 290 and 291

Invalid Signal Type Array             ??? -    Meaning unknown – Steve recommends dropping this

Signal Present Array                       0-1

Confidence Array                         0-255

Field Strength Estimate Array     0-255                     (This should map to 10-90 dBu)

Error Standard Deviation Array  0-255                     This should map to 0.1-10 dB)

A column is being added to Table 296 (v1.0 draft) to indicate the value for each field in the table.
Proposed Modification to Table 297
[-----------------------------------------------Start of Text Modification------------------------------------]

	Input Name
	Input Description
	Size (bits)
	Value

	RF
	RF input data
	??
	??

	Channel Number
	The channel number which is to be sensed by the SSF.
	8
	0 – 255

	Channel Bandwidth
	The bandwidth of the channel that is to be sensed by the SSF.
	4
	0000 = 6 MHz

0001 = 7 MHz

0010 = 8 MHz

0011 – 1111 = Reserved

	Signal Type Array
	An array of signal types for which the SSF is to sense
	16
	. Described in Table 297

	Sensing Window Specification Array
	An array of sensing window specifications. Each SFS specifies the details of the sensing window for a given signal type being sensed
	N*24 ,where N is the number of signal types enumerated in Signal Type Array. The 24 bits cover the NumSensingPeriods, SensingPeriodDuration, & SensingPeriodInterval.
	Ranges for values given in Table 298:

Bits #0-5: NumSensingPeriods

Bits #6-15: SensingPeriodDuration

Bits #16-23: SensingPeriodInterval

	Sensing Mode
	The sensing mode specifies which SSF outputs are valid and in some cases it specifies the behaviour of the SSF. 
	4
	Sensing modes specified in Table 299.

	Maximum Probability of False Alarm (could be array to allow different values for different signal types)
	In sensing modes 0 and 1 this value specifies the maximum probability of false alarm for each sensing mode decision in the signal present array
	16
	Range from 0.000001 – 0.1 


[-----------------------------------------------End of Text Modification------------------------------------]

Additions to Table 318

The SSF inputs and valid ranges must be added to Table 318.

[-----------------------------------------------Start of Text Modification------------------------------------]

	BS, CPE
	Radio Frequency
	RF Input (SSF Section 9.7)
	??
	??
	??

	BS, CPE
	Channel Number
	The channel number which is to be sensed by the SSF (SSF Section 9.7)
	0
	
	255

	BS, CPE
	Channel Bandwidth
	The bandwidth of the channel to be sensed by the SSF (SSF Section 9.7)
	6 MHz
	7 MHz
	8 MHz

	BS, CPE
	Signal Type Array
	An array indicating the signal types for which the SSF is to sense (SSF Section 9.7)
	
	16 bits
	

	BS, CPE
	NumSensingPeriods
	Sensing Window Specification Array item (# of sensing periods in sensing window for signal type) (SSF Section 9.7)
	0
	
	63

	BS, CPE
	SensingPeriodDuration
	Sensing Window Specification Array item (duration of sensing period in symbols) (SSF Section 9.7)
	0
	
	1023

	BS, CPE
	SensingPeriodInterval
	Sensing Window specification Array item (frames) (SSF Section 9.7)
	0
	
	255

	BS, CPE
	Sensing Window Specification Array
	Array of sensing window specification items for each signal type enumerated in Signal Type Array (SSF Section 9.7)
	24 bits
	
	N*24 bits

	BS, CPE
	Sensing Mode
	The sensing mode specifies which SSF outputs are valid and in some cases it specifies the behaviour of the SSF (SSF Section 9.7)
	0
	
	3

	BS, CPE
	Maximum Probability of false alarm
	In sensing modes 0 and 1 this value specifies the maximum probability of false alarm for each sensing mode decision in the signal present array
	0.000001
	
	0.1


[-----------------------------------------------End of Text Modifications------------------------------------]

 
81. Comment 816 – Editorial Required 
82. Comment 817 - Proposed Resolution Approved in the Previous Confirmation Ballot

83. Comment 818 - Editorial

84. Comment 819 – Editorial Required 
85. Comment 820 – Editorial

86. Comment 821 – Editorial

87. Comment 822 – Editorial Required
88. Comment 823 – Technical - Proposed Resolution Approved in the Previous Confirmation Ballot

89. Comment 824 – Editorial Required

90. Comment 825 – Editorial 

91. Comment 826 – Editorial

92. Comment 827 – Editorial Required

93. Comment 828 – Editorial
94. Comment 830 – Editorial

95. Comment 831 - Proposed Resolution Approved in the Previous Confirmation Ballot

96. Comment 832 - Proposed Resolution Approved in the Previous Confirmation Ballot

97. Comment 833 – Editorial Required – Accepted Closed
98. Comment 834 – Steve Shellhammer – Technical – Notation Vector to be Changed to Array
Resolution – Accept – Closed

99. Comment 836 – Chris Clanton – Technical Required – Page 349, Line 6 - The entries in this table should be specified more completely, i.e., what are the field lengths and all the possible values that the fields could take on.  
Resolution – Superceded – See the Proposed Resolution to Comment 815, provided by Steve Shellhammer and Ranga Reddy
100. Comment 837 -  Edgar Reihl – Technical Required – Page 349, Line 6. The entries in the table need to be specified more completely. For example, what are the field lengths, and what are all of the values that the fields could have?
Superceded – See the proposed resolution to Comment 815 and 836 proposed Steve Shellhammer and Ranga Reddy. 

100. Comment 838 - Proposed Resolution Approved in the Previous Confirmation Ballot
101. Comment 839 – Steve Shellhammer – Technical Required – Page 349, Line 6. 
Superceded – See the proposed resolution to Comment 815 and 836 proposed Steve Shellhammer and Ranga Reddy. 

102. Comment 840 – George Vlantis – Technical Required – Page 349, Line 9 - The "shall be" does not belong here.  It imposes an architecture and is inconsistently placed here when considering the surrounding context.
Resolution – Counter 
Replace with “The RF input is connected via an RF stage to the WRAN sensing antenna.”

103. Comment 841 – Editorial Required – Accept and Close
104. Comment 842 – Editorial 

105. Comment 843 - Proposed Resolution Approved in the Previous Confirmation Ballot

106. Comment 844 – Editorial

107. Comment 845 - Proposed Resolution Approved in the Previous Confirmation Ballot

108. Comment 846 - Proposed Resolution Approved in the Previous Confirmation Ballot

109. Comment 847 - Proposed Resolution Approved in the Previous Confirmation Ballot

110. Comment 848 – Edgar Reihl – Technical Required – Page 350 Line 7. In the Signal Type Array, there is a distinction between the 802.22.1 Sync Burst and the PPDU (payload). Why does this distinction exist? Is it necessary to also distinguish the MSF's that are part of the PPDU?
Resolution - This comment is superceded by Comment 847 which was approved in the electronic ballot 
Beacon information to be reported depends on the sensing mode.  There are 2 sensing modes: nominal (sync/index only) and beacon frame (MSF content).

 

1.         Nominal sensing mode: this is the 5.1 ms quiet period used to sense for the beacon sync frame.  The sync frame contains the 15-bit sync word, a (15,7) BCH-encoded index, and 2 reserved bits.  

        Sync word above threshold (needs only one bit)

        BCH-encoded index passes error correction (needs only one bit)

        Decoded index (needs only 5 bits for the 31 unique values including the index-0 inter-device communication period that is either all zeros if not aggregating or is opened up for RTS/ANP)

        Total number of bits required is 7.  Also include other beacon sensing modes here (e.g., correlation on spreading sequence above threshold or just straight energy detection, so this bit would serve as a catch-all for non-decoding detection methods).  
 

	Syntax
	Size
	Notes

	Sync
	1 bit
	1 = sync found

0 = sync absent

If sync absent, remaining values except reserved bit are don’t cares and are set to 0.

	Index Status (only if “sync found”)
	1 bit
	1 = passed decoding

0 = failed decoding 

	Index Value
	5 bits
	Binary value of the index

	Other Detection

Methods
	1 bit

[SK: may want more bits here to identify methods]
	Correlation on spreading sequence or energy detection above threshold

1 = above threshold

0 = below threshold


 

2.         Beacon frame sensing mode: this mode is only activated for .22 devices which have reported a positive response from the nominal sensing mode.  That is, the Sync was “sync found” and the Index Status was “passed decoding.”  At this point there are several options:

[a]           Capture MSF1 alone (no authentication) and find that it passes convolutional decoding and CRC.  Report the MSF1 contents to the BS (requires 15 decoded bytes (the original 17 minus the 2 byte CRC) or 120 bits).  If it did not pass CRC, it would not pass the information along but would report a failed CRC.  Depending on whether the BS received a successful MSF1 decoding from another CPE, it might change the TV channel or schedule another long quiet period to try again to get a successful MSF1 decoding.

[b]          Capture MSF1 and MSF2 (for BS-performed authentication, where BS has access to certificates via backhaul).  Report the relevant MSF1 content (15 bytes = 120 bits) and the signature portion of MSF2 (44 bytes = 352 bits) for a total of 59 bytes = 472 bits.  If both CRC1 and CRC2 failed, it would not pass the information along but would report the failed CRCs.  If MSF2 failed but MSF1 passed CRC, the CPE could at least report MSF1 (15 bytes) if requested by the BS.  If MSF1 failed but MSF2 passed CRC, there is no useful information to report (0 bytes).  Depending on whether the BS received a successful MSF1 + MSF2 decoding from another CPE, it might change the TV channel or schedule another long quiet period to try again to get a successful MSF1 + MSF2 decoding.

        Optionally, a BS could collect a successful MSF1 from one CPE and a successful MSF2 from a different CPE.  So, if one CPE reports only MSF1 passed and another reports only MSF2 passed, the BS could request the appropriate information be passed from the respective CPEs, rather than schedule another long quiet period.  This is sort of a spatial diversity.

[c]           Capture MSF1, MSF2 and MSF3 (for BS-performed authentication where the BS does not have backhaul access to the certificates).  All CRCs need to be passed to be able to perform an authentication.  If MSF1 passes but MSF2 and MSF3 fail, at least MSF1’s contents could be sent if the BS requests.

        Again, optionally a BS could collect a successful MSF1 from one CPE, a successful MSF2 from another CPE, and a successful MSF3 from yet another CPE, or it could accept multiple subframes from a single CPE, i.e. if CPE 1 has successful MSF1 and MSF3 decoding and CPE 2 has successful MSF2 decoding, the BS could use the two subframes from CPE1 and the single subframe from CPE 2.

[d]          For a CPE that has authentication capabilities, it could capture MSF1, MSF2 and MSF3.  After error decoding and checking of CRC of all subframes, it would report just the relevant MSF1 content (15 bytes) plus the successful authentication flag.  If authentication failed, it could report MSF1.  If some CRCs passed, it could report the successful subframes and let the BS try to get the missing subframes from another CPE.

 

A multi-frame handshaking transfer can be used here.  First, depending on the mode, the CPEs report which subframes were successfully decoded.  Then the BS can examine from its collection of CPEs which ones can provide the successful subframes and assemble its collective superframe from the constituent parts.  Then CPEs transmit the relevant portions of the subframes as requested.  There need to be different downlink messages to do all of this as well.

 

	Syntax
	Size
	Notes

	CRC1 status
	1 bit
	1 = passed

0 = failed

Used for all modes

	CRC2 status
	1 bit
	1 = passed

0 = failed

Used for modes b, c and d.

	CRC3 status
	1 bit
	1 = passed

0 = failed

Used for modes c and d.

	Authentication status
	2 bits
	00 =  no authentication capability at the CPE

01 = passed

10 = failed

11 = not used

Used for mode d.

	Sync/index status
	1 bit
	1 = frame aligned

0 = frame misaligned

Based on observed index words, the device did not capture the required portion of the superframe.

	Reserved
	2 bits
	 


 

Based on this initial response from a CPE, the BS might request it to send a second message with the relevant portions of the MAC subframes:  

 

	Syntax
	Size
	Notes

	MSF ID
	3 bits
	Bit map of MSFs being reported:

100 = MSF1 alone

010 = MSF2 alone

001 = MSF3 alone

110 = MSF1 + MSF2

101 = MSF1 + MSF3

011 = MSF2 + MSF3

111 = MSF1, MSF2, MSF3 

	MSF Data
	variable
	Min = 15 bytes (MSF1 alone)

Max = 15 + 44 + 31 = 90 bytes (MSF1, MSF2 and MSF3)

All combinations of 15, 44 and 31 bytes.

	Padding
	5 bits
	To make integer number of total bytes


111. Comment 850 – Editorial Required
112. Comment 852 – Charles Einolf – Technical – Page 350, Line 7 - List excludes other licensed signals. Add a row for medical telemetry devices in Table 297. Add a row for studio transmitter links in Table 297. 
Resolution – Reject 
Reason – Charles Einolf was contacted and asked to provide sensing and Pfalse alarm values for various signal types that he wants included. No response was received

113. Comment 853 - Proposed Resolution Approved in the Previous Confirmation Ballot
114. Comment 854 - Proposed Resolution Approved in the Previous Confirmation Ballot

115. Comment 855 - Proposed Resolution Approved in the Previous Confirmation Ballot

116. Comment 856 - Proposed Resolution Approved in the Previous Confirmation Ballot

117. Comment 857 – Editorial – Accepted and Closed
118. Comment 858 - Proposed Resolution Approved in the Previous Confirmation Ballot

119. Commeent 859 - Proposed Resolution Approved in the Previous Confirmation Ballot

120. Comment 860 - Proposed Resolution Approved in the Previous Confirmation Ballot

121. Comment 862 – Charles Einolf – Technical Required – Page 351 Line 9 – Complete Sensing Window Definition

Resolution – Accept

Sesing Window – Sensing window is defined as the window of time used for carry out spectrum sensing on a given channel. 
	Sensing Window Specification Array
	An array of sensing window specifications. Each SFS specifies the details of the sensing window for a given signal type being sensed
	N*24 ,where N is the number of signal types enumerated in Signal Type Array. The 24 bits cover the NumSensingPeriods, SensingPeriodDuration, & SensingPeriodInterval.
	Ranges for values given in Table 298:

Bits #0-5: NumSensingPeriods

Bits #6-15: SensingPeriodDuration

Bits #16-23: SensingPeriodInterval


Other additional comments - "The 802.22.1 beacon was developed with the goal of allowing detection 

within a reasonable time window that would still allow 802.22 systems to  provide good QoS.  It was possible to design the beacon so that the synch burst and index can be acquired within 5.1 ms, including the slippage due to the asynchronous capture of the burst.  When types of signals such as DTV and analog TV need to be sensed, proper sensing schemes should be used to allow  detection at the required sensing threshold within the same sensing window.  The 802.22.1 beacon can also provide additional 

information such as the location of the beacon (MSF1), the beacon signature (MSF2) and its authentication (MSF3) with correspondingly larger sensing periods.  See Table 2 of Annex "TG1"."
122. Comment 863 – Ivan Reede – Technical –Page 351, Line 9 - To change my vote from no to approve, fill in missing text and give voters an opportunity to review, comment and approve the proposed text in a letter ballot.
Resolution – 

123. Commnt 864 - Proposed Resolution Approved in the Previous Confirmation Ballot

124. Comment 865 - Proposed Resolution Approved in the Previous Confirmation Ballot

125. Comment 866 – Editorial – Accept Closed
126. Comment 867 – Editorial – Accept

127. Comment 868 – George Vlantis – Technical – Approved in the Previous Confirmation Ballot

Nowhere in subclause 9.7.1.2 does it indicate when the sensing devices should stop sensing.  Should they stop after the first sample, or should they repeat until the number of Quiet Peiods is exhausted.  In the latter case, what do they collect the multiple results?  I don't see an output signal that tells the recipient of the other output signals when the output signals are valid.
Resolution - Reject

Cognitive Radio Capabilities Ad-hoc recommends Rejecting this Comment. (The local automaton or the SM will know the capabilities of the sensor and inform the SSF to sense the required time.)

128. Comment 869 - Proposed Resolution Approved in the Previous Confirmation Ballot

129. Comment 870 - Proposed Resolution Approved in the Previous Confirmation Ballot

130. Comment 871 - Proposed Resolution Approved in the Previous Confirmation Ballot

131. Comment 872 - Proposed Resolution Approved in the Previous Confirmation Ballot

132. Comment 873 - Proposed Resolution Approved in the Previous Confirmation Ballot

133. Comment 874 - Proposed Resolution Approved in the Previous Confirmation Ballot

134. Comment 875 - Proposed Resolution Approved in the Previous Confirmation Ballot

135. Comment 876 - Proposed Resolution Approved in the Previous Confirmation Ballot

136. Comment 877 - Proposed Resolution Approved in the Previous Confirmation Ballot

137. Comment 878 – Editorial Required
138. Comment 879 – Steve Shellhammer – Technical Required - The text has changed from Signal Present Vector to Signal Present Array, but the Tables have not been updated
Change "Signal Present Vector" to "Signal Present Array" and "SPV" to "SPA" in Tables 305, 306 and 307

Accepted Closed
139. Comment 880 – Charles Einolf – Technical Required – Page 354, Line 1 – Table 309 - Missing values
Resolution - Make DVB-T -116dBm;

Gerald to fill in TBDs from the 802.22.1 sync, PPDU, MSF1, MSF2, MSF3 etc. values from the values shown in the TV Whitespaces tutorial on 802.22
140. Comment 881 - Proposed Resolution Approved in the Previous Confirmation Ballot

141. Comment 882 - Proposed Resolution Approved in the Previous Confirmation Ballot

142. Comment 883 – Edgar Reihl – Technical Required - The values for the Signal Power column, which determines thresholds of detection, need to be entered.  These values should be known for the 802.22.1 beacon.
Resolution – Superceded – See the Proposed Resolution to Comment 880
143. Comment 884 - Proposed Resolution Approved in the Previous Confirmation Ballot

144. Comment 885 – George Vlantis – Technical Required Table 307's Signal Power values are TBD.  Probability column needs work as well.
Resolution – Superceded – See the Proposed Resolution to Comment 880

145. Comment 886 – Steve Shellhammer – Technical Required- Page 354 Line 7 
146. Comment 888 - Proposed Resolution Approved in the Previous Confirmation Ballot

147. Comment 889 – Editorial Required
148. Comment 890 - Proposed Resolution Approved in the Previous Confirmation Ballot

149. Comment 891 – Editorial
150. Comment 892 – Charles Einolf – Technical Required – Page 356, Line 1 - Missing and incorrect table entries – 
Resolution – Superceded – See the proposed Resolution to Comment 815

151. Comment 893 - Proposed Resolution Approved in the Previous Confirmation Ballot

152. Comment 894 - Proposed Resolution Approved in the Previous Confirmation Ballot

153. Comment 895 - Proposed Resolution Approved in the Previous Confirmation Ballot

154. Comment 896 – Editorial Required – Section 9.8 is a duplicate of Section 9.5 – Accept Closed
155. Comment 897 - Proposed Resolution Approved in the Previous Confirmation Ballot

156. Comment 898 – Editorial
157. Comment 899 – Editorial Required

158. Comment 900 - Proposed Resolution Approved in the Previous Confirmation Ballot

159. Comment 901  - Editorial Required
159. Comment 902 - Editorial

159. Comment 903  - Editorial

160. Comment 904 – Victor Tawil – Technical – Page 359, Line 2 - Lines 2, 3 and 4: No need for two geolocation methods, especially if one is mandatory. It was agreed that version one of the standard will limited to mandatory features. No optional features.Only one mode need to be considered.
Resolution – Superceded
Reason - Refer to the motion passed in Vancouver in March 2009 that allows terrestrial geolocation method
160. Comment 905 – Charles Einolf – Technical Required - Text is inconsistent since satellite-based geolocation is mandatory
Resolution – Counter

Superceded by the motion in the Vancouver Plenary in March to accept both GPS and Terrestrial based Geolocation. Gerald to ask Ivan and see if Section 9.9.2 needs to be revised
161. Comment 906 – Ivan Reeded – Technical - To change my vote from no to approve, change to read "is mandatory where prescribed by regulators"
Resolution – Counter
Read as "Operation by satellite based geolocation is mandatory where prescribed by the regulators" -Refer to the motion passed in Vancouver in March 2009 that allows terrestrial geolocation method
162. Comment 907 – Ivan Reede – Technical - To change my vote from no to approve, change to read "satellite-based geolocation capability or professional installer NMEA declared string to determine"
Resolution – Counter

Refer to the motion failed in Vancouver in March 2009 that allows professional and secure manual entry
163. Comment 908 – Victor Tawil – Techncal – Delete Section 9.9.2 – 
Resolution – Reject

Motion PM 09-13 passed in Vancouver, March 2009 on terrestrial geolocation
164. Comment 909 – Editorial – Accepted and Closed

165. Comment 910 – George Vlantis - The Terrestrially-base Geolocation method, as an optional feature, has some potentially useful reasons to be included in the standard.  They should be discussed, agreed upon, and inserted in this introductory paragraph to give guidance to the implementer on when it is appropriate to use the feature:  e.g. to verify that Satellite Geolocation reports are not being hacked, when used in domains that don't require GPS synchronization, etc.
Resolution – Counter 
Add sentence to the first paragraph of 9.9.2 - 802.22 based systems shall take into account the terrestrial geolocation estimation if available in domains where satellite based GPS is not available or not required
166. Comment 911 – Editorial 
167. Comment 912 - Editorial
167. Comment 913 – Editorial Required
167. Comment 914 - Editorial
167. Comment 915 – Editorial Required
167. Comment 916 – Editorial

168. Comment 917 – Charles Einolf – Technical Required – Page 362 Line 13 - Normative text - Change ""is"" to ""shall be""
Resolution – Accepted

169. Comment 918 – Charles Einolf – Technical Required – Page 362 Line 17 - Normative text - Change ""will"" to ""shall""

Resolution – Accepted
170. Comment 80 – Apurva Mody – Technical Required – Approved Ballot – Closed
The current PRM architecture has following problems

Spectrum Manager resides in the MLME. MLME falls outside the scope of the standard and as a result so does the Spectrum Manager

The current PRMs does not specify explicitly where the security features are going to be incorporated in the Data / Control and Management Planes

No security mechanisms are provided to authenticate the sensing and geolocation information

No security features are provided to authenticate the information coming from the incumbent database into the SM.

See the proposed Resolution to Comment 260 which Approved the Ballot and which states that the Security Ad-hoc is re-writing the entire Section 9 and the reference architecture which may be found in Documents 22-08-0174 Rev 18 and 22-08-0121 Rev 10. 
See the proposed resolution for Comments 595 and 596 that Approved the Ballot

172. Comment 343 – 
173. Comment 10 – Chris Clanton – Technical Required - The behavior of the WRAN system when a TG1 beacon is detected is not stated anyplace.  If the WRAN system decided to try and coexist with an incumbent service on a given TV channel, how does it determine what its operating parameters should be?
Outline the procedures executed by the WRAN in order to determine its operating parameters.  This should include how the various beacon fields are interpreted, and all the factors considered in ultimately deciding the max EIRP that would be allowed.

174. Comment 12 – Same as Comment 10 – Edgar Reihl – Technical Required - The behavior of an 802.22 compliant device when it senses a beacon is not specified in the standard. Would the device choose another channel or would it reduce power or modify its emission characteristics in order to continue operation on the channel?
Describe the behavior of the 802.22 device when a beacon is detected, including how the various beacon fields should be interpreted and what effects they should have on its behavior; e.g. changing to a different channel or modifying its output power.

175. Comment 56 – 
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This document provides the proposed resolutions to the comments related to Section 9 
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