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Proposed Resolution for Comments # 251 and 880 

Comment # 250

Commenter: 
Stephen Kuffner

Sec. 6.9.22.3.1.5, line 10


Comment:
“There shouldn't be a restriction that the beacon report is only conditioned on a valid security key.”  

Suggested Remedy: There should be grades of beacon detection reporting, such as "detection of spreading sequence" to "detection of sync word" to "payload passes CRC" to "payload passes authentication", etc.  Include appropriate text and modify table(s) to include reporting breakdown 

Proposed Resolution of comment #249

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


Comment # 880

Commenter: 
Charles Einholf



Table 307

Comment:
Missing values

Suggested Remedy: Fill in TBD. The IEEE 802.22.1 Sync and PPDU simulation and computations were performed by Gerald C. and Stephen Kuffner assuming a zero offset, and a receiver noise figure of 10 dB. They computed the dectection threshold based on a 99 % propability of detection and modeled using an  AWGN assumption.  

Proposed Resolution:

Table 305 — Summary of SSF Outputs for Sensing Mode Zero

	Sensing Mode
	STA Index

i
	Signal Type
	STA(i)
	Signal Power

(dBm
)
	SPA(i)
	Probability (need or not?)

	0
	0
	Any Signal Type
	1
	-90

	TRUE
	 

	0
	1
	IEEE 802.22 WRAN
	1
	-93
	TRUE
	P(SPV(1) = TRUE) ≥ 0.9

	
	2
	IEEE 802.22.1 Sync Burst
	1
	-117
	TRUE
	P(SPV(1) = TRUE) ≥ 0.9

	0
	3
	IEEE 802.22.1 PPDU MSF1
	1
	-117
	TRUE
	P(SPV(2) = TRUE) ≥ 0.9

	0
	4
	IEEE 802.22.1 PPDU MSF2
	1
	-109
	TRUE
	P(SPV(2) = TRUE) ≥ 0.9

	0
	5
	IEEE 802.22.1 PPDU MSF3
	1
	-109
	TRUE
	P(SPV(2) = TRUE) ≥ 0.9

	0
	6
	ATSC
	1
	-116 
	TRUE
	P(SPV(3) = TRUE) ≥ 0.9

	0
	7
	NTSC
	1
	-94 
	TRUE
	P(SPV(4) = TRUE) ≥ 0.9

	0
	8
	Wireless Microphone
	1
	-107 
	TRUE
	P(SPV(5) = TRUE) ≥ 0.9

	0
	9
	DVB-T
	1
	-116 
	TRUE
	P(SPV(6) = TRUE) ≥ 0.9
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This contribution resolve comments 250 and 251 in the *02.22 Draft 1 Comment Matrix to the commenters and TG-1 Tiger Team satisfaction.








� This power level is based on the assumption of a 0 dBi sensing antenna gain, 0 dB connector and cable loss, VSWR = 1:1.


� Assumed sensing RF front-end Noise Figure = 10 dB
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