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1 MAC Text on Sensing
This document identifies MAC text on sensing in the 802.22 draft [1].  For each identified section of text on sensing this document includes questions and comments on that text followed by recommended changes to the draft [1] or the sensing text [2].
The following are the section of text identified by page number in [1] and additional identifiers.

Page 14 – ST 

The system type (ST) specifies what system type is using the band.  The list of possible system types is given in Table 2.

	Questions
	Answers

	The text says “band.”  Does is mean band or channel?
	Channel

	How does the MAC know this information?
	

	Is the sensing function supposed to supply this information?
	

	Why is the list of system types listed in Table 2 different from the list of system profiles listed in Table 70?  It looks like we can consolidate these into one table.
	


ACTIONS
· We need to agree on what is the unit of time (e.g. symbol period, ms, etc.) that is used to measure sensing times.
· We need to consolidate Table 2, Table 70 and the Table 2 in the sensing text into one table.
Page 13 – TTQP and DQP
The time to quiet period (TTQF) and duration of quiet period (DQP) use a variable time scale.  This seems like a bad idea.  I would suggest a fixed time scale be used.

ACTION

· A time unit (TU) should be defined.  It should be equal to the duration of a modulation symbol.

· The time units for the TTQP should use TU as its time unit.

· The time units for the DQP should used TU as its time unit.

Page 13 – CN
The draft does not include a mapping from channel number to actual frequency.

ACTION

· The draft needs to define a mapping from channel number to channel frequency.

Page 21 – Part 74 Acknowledgement
This is an IE.

	Questions
	Answers

	What does this mean?  Does it mean a Part 74 device has been found?  If so does it mean that Part 74 device is a wireless microphone or a 802.22.1 beacon?
	Yes


Page 23 – Part 74 Acknowledgement
Table 23.

	Questions
	Answers

	What channel is this referring to?  Is it the channel that the Part 74 transmission (Wireless Mic or TG1 beacon) was found?  Why is this treated differently from other primary systems (e.g. DTV)?
	Yes


Page 26 – Channel IE – Action Duration 

The Action Duration information element (IE) in the downstream channel descriptor (DCD) specifies the quiet time duration in number of slots.  On page 11 a MAC slot is defined as a modulation symbol.

	Questions
	Answers

	Does this method only work for a contiguous sensing window?
	Yes

	Why do we have this in the information element and not just do this with a MAC message? 
	There are multiple methods for specifying sensing times.


ACTION
· A time unit (TU) should be defined.  It should be equal to the duration of a modulation symbol.
· All times for the sensing window should be measured in terms of time units.

Page 26 – Channel IE – Sensing RTG 


This IE indicates that the CPE should perform fast sensing (e.g. energy detection) during the RTG.

	Questions
	Answers

	Why does the text specify a specific sensing technique here?
	


ACTION

· Unknown
Page 27 – Channel IE Channel – Number for Sensing RTG 

	Questions
	Answers

	How is the channel number mapped to a specific frequency?
	


ACTION

· The draft needs to define a mapping from channel number to channel frequency.
· Once this is done the sensing text can be changed from sensing frequency to channel number.

Page 32 – Incumbent Notification Code 

	Questions
	Answers

	What is an incumbent notification code?
	

	What is the mapping of incumbent notification codes to incumbent signal type?
	


Page 43 – Sensitivity Threshold 


The IE specifies the sensing threshold in dBm for sensing of the incumbent.
ACTION
· We need decide the how we use the variable sensing threshold and what it means

Page 63 – Channel Quiet Request 


We need to make sure that this handles all the possible sensing windows.  It is a bit unclear to me how to implement a discontinuous sensing window.

	Questions
	Answers

	It seems like the duration is the duration of a sensing interval and the quiet period is the time from one interval to the next.  Is that correct?  If so we may not want to use the name “quiet period” since it could also be confused with the duration of the quiet time.
	

	Is it necessary to be able to specify, at the same time, different sensing times for different signal types?  From a sensing perspective it makes sense but I am not sure if it makes sense from a quiet time perspective.
	


ACTION

· We need to make sure that this is consistent with the sensing window specification.

· We need to decide if we need to be able to specify different sensing times for different signal types.

Page 64 – Table 141 – Type of Purpose and Purpose
This seems to indicate the purpose of the quiet time, in other words what the stations are to sense for during this time.

	Questions
	Answers

	It is not clear why 802.22 and incumbent have been split.  Why not just make 802.22 one of the signals to sense for? 
	

	I think the Purpose needs to cover all the signal types listed in the consolidated “Signal Type Table”
	

	WMB should be changed to 802.22.1 beacon
	


ACTION

· Unknown

Page 64 – Table 141 – Fraction
This seems to indicate the fraction of the quiet time that the system is to sense for signals.

	Questions
	Answers

	Why not sense the entire quiet time?  If the system is only sensing for a fraction of the time then the remainder of the quiet time seems to be wasted. 
	


ACTION

· Unknown

Page 67 – Table 146

This table specifies a measurement request.

	Questions
	Answers

	Why is the channel number not specified? 
	

	How does “Restart Delay” fit with the quiet time specification?  Are they both necessary?
	


ACTION

· Unknown

Page 68 – Table 148

This table specifies whether to use TU or 1000TU for measuring time.

	Questions
	Answers

	Where was TU specified?  The specification of TU to be used for all time measurement was what I was suggesting earlier. 
	


ACTION

· Specify TU and use it everywhere for measuring time.

Page 69 – Table 150

This table seems to mix requests for sensing of signal types and other measurement.

	Questions
	Answers

	Why is sensing requests mixed up with other measurement requests? 
	


ACTION

· Separate sensing requests from other measurement requests.

· The parameter to specify signal type should be referenced from the unified signal type table.

Page 69 – Table 151

This table specifies which signal to sense for and the sensing window

	Questions
	Answers

	The system profile needs to be the signal type 
	

	It is unclear why the sensing window is specified so many places.  Isn’t this already handled in Table 146 and also in the Quiet time specification?
	


ACTION

· Change system profile to signal type

· Modify so the sensing window is only specified in a single place and not repeated

Page 70 – Table 155, 156, 157
This table requests other reports.

	Questions
	Answers

	Why is this grouped in with sensing requests? 
	


ACTION

· Put all the sensing in one sub-clause and move all other reports to another sub-clause
Page 72 – Table 162

This is the report on TV measurements.

	Questions
	Answers

	Why does this report SINR? 
	

	This needs to be harmonized with the Sensing Modes in the sensing text.  There can be one of three reports

· A decision

· A decision and a confidence metric

· A field strength estimate and the standard deviation of the estimate error.
	

	There also needs to be reports for each signal type not just TV and beacon.
	


Clause 6.21

This sub-clause talks a lot about sensing.  There does not seem to be any normative text in this very long section.  This section seems more like a proposal than a standard.

	Questions
	Answers

	Why is sub-clause 21 in the draft?  It does not seem to include any normative text and reads more like a proposal than a standard. 
	


General Comments

· There seems to be too many ways of doing the same thing.  There are many ways of specifying a quiet time.

· There seems to be a specification for the quiet time and also another specification for a sensing time.  I don’t see why that is the case.

· The reports on location and other items are mixed in with the sensing reporting.

· It seems there are multiple ways of specifying the sensing time, at different layers within the same MAC message.

· This needs to be simplified considerably.  My suggestion is we agree on what is needed and then just implement each function only a single way.
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