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FCC R&O 08-260

List of items for discussion
in preparation for a potential filing by IEEE 802

1- The 802.22 Fixed point-to-multipoint topology is a misfit in the R&O:

1.1- According to para. 111, fixed devices are 'allowed to all be master devices'.  This goes against the "master/slave" operation of the 802.22 systems.  It is inconsistent with the statement in para. 104 which says: "We are adopting rules for fixed TV band devices that are based on a system architecture model that is generally similar to the model being developed in the IEEE 802.22 Working Group." In 802.22, CPEs are only allowed to operate if the BS agrees to it.  It is the BS that will contact the database with the CPE position to know what channels are available, not the CPEs.  Para. 114 requires all CPEs to register with the database. Isn't this overdoing it?   This should be done through the BS in WRAN systems.

The CPEs, being slave to the BS are not considered as such in the R&O.  They should not have to connect directly to the internet.  If, for this reason, they have to be considered as client devices as defined in the R&O, then they would need to be considered as personal/portable devices with 100 mW maximum EIRP.  Master and client modes are only applicable to personal/portable devices (para. 9, 124 and 15.711f).

1.2- In 15.711f, it is stated: "A fixed device may not operate as a client to another fixed devices."  This also seems to go against the "master/slave” operation assumed for the 802.22 systems. “A client fixed device should be able to communicate with a master fixed device.”

1.3- Need interpretation of the R&O where all fixed devices need to have access to the database before starting to operate. Para 109 states: "Devices must be designed so that they will not transmit (beyond the brief messaging necessary to complete the registration process in the case of a device connecting to the internet through another fixed device) unless they are currently registered and have received an authorizing response from the database system.”  Does this cover the 802.22 point-to-multipoint network topology where the CPEs will have access to the database through the base station?

As part of the association, the 802.22 CPE will send its geolocation information and its capability to the BS which, in turn, will access the database on behalf of the CPE.  We could indicate that 802.22 has developed a protocol for CPEs to associate with their BS rather than accessing internet independently.  The R&O does not seem to allow for this type of association in a point-to-multipoint.  In order to operate with 802.22, one needs to allow for a master/client point-to-multipoint fixed operation. Para. 112 indicates that any fixed device has to be directly connected to the database over the internet.  However, para. 104 indicates that “… will be permitted to operate on a fixed, point-to-point and point-to-multipoint basis.”  The regulatory section 15.711b3 indicates that a direct connection to thedatabase is needed for all fixed devices.  There seems to be inconsistency between the discussion sections and the regulatory text. There is at least some ambiguity in the R&O text these inconsistencies would need to be clarified and corrected in the R&O.

“A master fixed device should have access to the database, not necessarily the client fixed device.”  What is needed is the addition of the concept of master and client devices for fixed operation.  There is a need to permit a indirect connection of the CPE to the database (through the BS).  It was suggested that removing the last sentence of section 15.711f may resolve the issue.

2- Database access and sensing

2.1- It is unclear whether geolocation and database access as well as sensing are both required: 15.711a states: "based on either the geolocation and database access mechanism ... or spectrum sensing ...". Furthermore, para. 15.711a1 provides a detailed list of all the services than need to be protected through geolocation and database access and sensing is only included as a requirement in para.15.771a2 which deals only with low power auxiliary services.  It would seem that sensing may only be required for protecting wireless microphones.  On page 116, all devices "must be capable of sensing TV and wireless microphones signals at level as low as -114 dBm".  Also in para 6a: "A fixed device must employ both geolocation/database and spectrum sensing capabilities ...".  In para. 8: "In addition, fixed devices will be required to operate with antennas mounted outdoors and to use spectrum sensing to identify any wireless microphone operations and any other protected signals that might be present at their location but do not appear in the database."  Clarification is needed here.

It appeared to the group that all devices would need to have the capability of sensing.  The option would be to remove or not the channel from consideration when a new DTV incumbent, not present in the database, is detected (e.g., DTV signal received beyond its protected contour, the nearby DTV receivers don’t need to be protected).  Sensing would be useful especially at the edge of the coverage areas where geolocation and database would indicate that the CPE is outside the protected contour but sensing indicates that there is sufficient signal to receive DTV.The device certification would include verifying sensing capabilities for DTV and wireless microphones.  Why should DTV sensing be included if the database is the reference?  What is the logic behind it?  Removing DTV sensing would simplify the CPEs from the sensing antenna point of view, the sensing detector and the base station spectrum manager.

Is there a requirement for augmenting the database with the sensing results?  In the case of personal/portable devices, the clients have to report sensing results to the master device but information is not required to go beyond that point.

There is a need to develop a document exploring the pros and cons as to the need for DTV sensing.  Should the 802.22 functional requirements be modified to remove the DTV sensing or to reduce sensing to the vertical polarization (e.g., with a vertical whip) to primarily capture the wireless microphone signal?  Noting that the -114 dBm sensitivity threshold for the DTV detection corresponds to a 0 dBi antenna gain and  0 dB loss between the antenna and the detector, a lower antenna gain for the horizontal polarization and any loss in bringing the signal to the detector would mean having to reduce the sensing threshold by the same amount to keep the same sensitivity in terms of received field strength.  Lower sensing threshold means lower SNR to detect DTV and more complex and/or lengthy detection process.

Gerald and Monisha developed two presentations investigating this further and covering, among other things, the following aspects:

· Demonstrate that DTV sensing is unreliable even if the sensor gives perfectly accurate sensing results because of the variability of the transmission channel. Re-do the graphic showing the radius of capture of DTV signal.  Show the simplification of the 802.22 CPE and BS if DTV sensing is not needed, i.e., simpler vertical antenna, simpler sensing detector at the CPE, simpler CPE initialization and association to the BS, simpler reporting to the BS with MAC messages, simpler spectrum manager at the BS only considering reliable DTV information coming from the database.

· DTV sensing would render unlicensed devices susceptible to denial of service from any low power ATSC signals such as those coming from low power transmitters from electronic devices such as blue-ray readers, wireless consumer cameras, etc. unless the unlicensed devices have access to the database.

References:
22-08-0338-01-0000_RF sensing-pros&cons.ppt

22-08-0340-00-0000_RF sensing-pros.ppt
3-  Need for DTV sensing

Should the regulators declare the precedence of  the geolocation of the TVBD coupled with the access to the database over the sensing results?  If yes, no TVBD transmission would be allowed within the protected contour irrespective of the sensing results.  If no, the sensing results would take precedence over the fact that the TVBD is inside the protected contour and TVBD operation would be allowed in areas poorly served by the broadcast station.  (See Para.81 where it is said that: “Therefore, to ensure that TV service is properly protected, we will assume that a device operating on the same channel as a TV station could cause interference if it were located anywhere within a station’s noise-limited contour.” And Para.168 where it is said that: “Because we are not permitting fixed or personal/portable TV band devices to operate in the same channel as a TV station within the station’s protected contour, the coverage prediction elements in OET Bulletin No. 69 that predict locations within that contour where service might not be available are not applicable.”)

If an area outside a protected contour receives sufficient field strength to allow reception of DTV, should TVBDs be forbidden to transmit to protect the nearby DTV receivers?  If yes, sensing should have precedence over the database access.  If no, the database would indicate that the TVBD is located outside the protected contour and thus the TVBD can transmit. (See Para.166 where it is said that: “Beyond those contours, we do not consider service to be present and thus protected. We will therefore base the required separation between TV band devices and full and low power TV stations on the protected contours specified for full service TV stations.”)

This is a clarification that needs to be sought from the FCC as part of the comments from 802.22.  If If DTV reception over the entire area inside the protected contour needs to be protected whether the DTV signal is present or not and DTV reception in the area outside the protected contour does not need to be protected whether DTV reception is possible or not, then TVBD geolocation and access to the database always have precedence over sensing and therefore DTV sensing becomes unnecessary.

If it is decided that sensing has precedence over TVBD geolocation and database access, should a different sensing threshold be used outside the protected contour to only cover for successful DTV reception (e.g., -114 dBm inside and –84-8 = -92 dBm outside the protected contour)? 

802.22 expected to obtain the available channel list from the database and that the expected sensing behaviour was close to what is described in the R&O.

Sensing information would be used in the case where the operator would decide to yield to the broadcast reception even if he is located outside the protected contour.  It could also be used to try to update or correct the database.  It would also be useful to identify possible interference to WRAN from the TV broadcast station.

If the sensing information is optional as seems to be the case in these three use examples, why should the threshold be so low for sensing DTV? 

Should 802.22 ask for operating inside the protected contour when sensing indicates no DTV reception?

Should 802.22 question the reliability of the databases?  Should sensing be used to correct it?

4- WRAN devices antenna height:

4.1- HAAT rather than AGL

BS Antenna heights should be expressed in terms of HAAT rather than AGL to allow consideration of base stations located on top of mountains for extended coverage (HAAT is used in Canadian CPC-2-1-24 for higher power Rural and Remote Broadband Systems in TV white space).

The base station installers who are supposed to be professional installers should be able to do the survey of the site and use common software that include local topography to calculate the antenna Height Above Average Terrajn (HAAT).  The antenna height Above Ground Level (AGL) as used in the R&O would be sufficient for personal/portable devices but not for WRAN systems where reach is important.  Although HAAT is more difficult to calculate, it is a better option.

Winston indicated that there is a need to be more descriptive than simply proposing to use HAAT.  The number of radials considered, their extent from the base station, etc. should be specified.  Other possibilities should also be explored such as defining zones with typical topographic features and adjust the HAAT accordingly or even using AGL with a correction factor representing the height of the BS site.  Winston is to investigate a more precise definition for HAAT to be proposed or alternatives to HAAT to be used in this context of WRAN BS antenna height definition and report to the interim session in Los Angeles.
Para. 184 of the R&O indicate that the calculation for the DTV keep-out distances were done using the FCC curves from Section 73.699 of the rules for the 30 m antenna height and the Okumura-Hata model for the lower antenna heights.  However, Steve Kuffner indicated that the Okumura-Hata model is not valid for BS antenna height below 30 m.

4.2- Limitation on the BS antenna height should be removed.  A larger range of antenna heights should be allowed to accommodate BSs located on top of hills and mountains to extend their reach, thus including terrain topography.  This could be accommodated by extending the DTV keep-out distance table to cover this extended range. A set of keep-out distances from DTV contours should therefore be specified for inclusion in the R&O for this extended range of antenna heights rather than being limited to 3, 10 and 30 m (15.709 b2).  For wireless microphones, the higher antenna height will be self correcting, higher heights will allow larger sensing distances to compensate for the expected larger interfering distance (note that the TG1 beacon has been designed to protect farther than the interference distance of the 4 W fixed device whatever its height).  The consequential extension to the keep-out distance table is proposed in the following section.
4.3- Keep-out distances

The keep-out distances proposed in Part 15-712a2 are as follows:

	Antenna height of Unlicensed Device
	Required Separation (km)
From Digital or Analog TV (Full Service or Low Power) Protected Contour

	
	Co-channel
	Adjacent Channel

	Less than 3 meters
	6.0 km
	0.1 km

	3 – Less than 10 meters
	8.0 km
	0.1 km

	10-30 meters
	14.4 km
	0.74 km


Calculations using the ITU-R P.1546-2 propagation model with the following assumptions: 

· Interference probability: F(50,10)

· TVBD EIRP: 4 Watts

· DTV field strength to be protected: 41 dBμV/m

result in the keep-out distances indicated in the following Table:

	Antenna height of
Unlicensed Device
	Required Separation (km)
From Digital or Analog TV (Full Service or Low Power) Protected Contour

	
	Co-channel
	Adjacent Channel

	
	DTV RX antenna discrimination
	D/U= 15 dB
	D/U= 23 dB
	D/U = -33 dB

	<3 meters
	
	N/A
	N/A
	N/A2

	10 meters
	14 dB1
	4.7 km
	6.9 km
	0.256 km

	
	0 dB
	9.2 km
	13.5 km
	0.626 km

	30 meters
	14 dB1
	7.1 km
	10.8 km
	0.285 km

	
	0 dB
	14.5 km
	21.4 km
	0.767 km


1
Since TVBD operation will be outside the protected contour, DTV antenna front-to-back ratio can be assumed.

2
P.1546 extrapolated up to free-space propagation for distances less than 1 km.

On one hand, 15 dB co-channel D/U seems to have been used which corresponds to 3 dB DTV receiver desensitization at the edge of the DTV coverage, rather than the 23 dB D/U as specified in OET Bulletin 69 which corresponds to 0.7 dB receiver desensitization.  On the other hand, the fact that the DTV antenna will be directed inward toward the DTV transmitter while the TVBD will be outside the coverage area and thus in the direction of the DTV antenna backlobe, therefore in the backlobe of the DTV antenna, seems to have been neglected.  The interference level would then need to be tighter by 8 dB because of the co-channel D/U but could be relaxed by 14 dB because of the DTV antenna backlobe rejection, thus a 6 dB relaxation in the keep-out distance requirement.  New results are presented in the Table below on this basis.

In order to accommodate the point-to-multipoint fixed operation proposed by 802.22 for broadband access in rural areas, the Table should be extended to include a larger range of antenna heights defined as HAAT rather than AGL to allow fixed base stations to be located on top of hills and mountains to extend the coverage as much as possible.  To cover the case of fixed TVBD installed at 10 m above ground and operating in rural areas, it is safer to assume free-space attenuation for distances less than 1 km rather than the Okumura-Hata model.  It is proposed to replace the existing Table with what follows based on the following assumptions:

· Interference probability: F(50,10)

· TVBD EIRP: 4 Watts

· DTV field strength to be protected: 41 dBμV/m

· Co-channel D/U = 23 dB, adjacent channel D/U= -33 dB

· DTV receiving antenna discrimination toward TVBD’s= 14 dB

· Propagation model: ITU-R P.1546-2 extrapolated up to free-space for distances less than about 1 km.

	Antenna height of
Unlicensed Device
HAAT
	Required Separation (km)
From Digital or Analog TV (Full Service or Low Power) Protected Contour

	
	Co-channel
	Adjacent Channel

	Less than 3 meters
	6 km
	0.1 km

	3 – Less than 10 meters
	6.9 km
	0.256 km

	10 – Less than 30 meters
	10.8 km
	0.285 km

	30 – Less than 50 meters
	13.6 km
	0.309 km

	50 – Less than 75 meters
	16.1 km
	0.330 km

	75 – Less than 150 meters
	22.6 km
	0.372 km

	150 – Less than 300 meters
	32 km
	0.405 km

	300 – Less than 600 meters
	45.7 km
	0.419 km

	600 – Less than 1200 meters
	68 km
	0.426 km


4.4- CPE antenna height

Should there be a minimum height above ground for TVBD to protect DTV receivers from saturation?  The FCC established that the minimum slant range between a 100 mW outdoor portable TVBD and a DTV receiving antenna to protect a DTV receiver (i.e., input power ≤ -8 dBm) is 18 m, that is 16 m horizontally and a height differential of 8.25 m).  Since the DTV receiving antenna is to be at 10 m AGL, the portable device is assumed to be at less than 1.75 m height.

With respect to a fixed TVBD, the antenna height can vary from less than 3 m to up to 30 m as described in para. 181.  The separation distances from the DTV protected contour were found for this range of antenna heights and summarized in the Table.  It appears that the FCC has not retained the element of DTV receiver saturation by a nearby fixed TVBD at 4 M EIRP which would have been to its maximum when the two antennas are at the same height and looking at each other.

They also did not retain the argument that TVBD antennas at less than 10 m height may create more interference to DTV reception.  The minimum of 10 m AGL for the CPE antenna height used by the 802.22 WG up to now would be used as reference antenna height for RF link calculations but not as a minimum antenna height.  It would be assumed, however that the sensing and the WRAN TX/RX antennas are co-located and at the same height.  More obstruction around the TVBD would affect equally the sensing and the TX/RX antennas in typical situations unlike what was assumed in the 802.22 WG discussions.

5- 802.22 Recommended Practice:

5.1- The 802.22 Recommended Practice was developed on the basis that the incumbent database would provide an indication of the maximum EIRP in each channel at a specific location rather than only a list of available channels.  This was more refined than what the R&O proposes and allowed tapering-off of the EIRP when the WRAN device was within the keep-out zone around the DTV protected contour.  Motorola commented to the FCC: "In addition, Motorola believes that the database should be flexible enough to vary the applied protection levels depending on the transmit power of the TV band device since the interference potential of TV band devices will vary with transmitted power."  The approach adopted by the 802.22.2 Task Group was consistent with this approach.  Instead of a ‘one-bit’ go/no go indication from the database on each channel at a specific location, the WRAN system would have had a ‘8-bit’ indication on the maximum EIRP that could be used, therefore still allowing WRAN operation within the keep-out zone but under more restricted condition.

It seems that this method which would have relied on the use of a propagation model in the database to translate the actual distance to the DTV protected contour to a maximum EIRP was found too complex by the regulators and their preference went for a simpler set of separation distances as given in Table 3.
5.2- The 802.22 Recommended Practice was developed to take into account the TV taboos (i.e., EIRP profile for the alternate channels) in the database Policy Engine (and possibly the 3rd order intermod resulting from CPEs close to DTV receivers in presence of high power DTV signals).  It was found in TG2 that all this could be built in the policy engine with the information from the incumbent database and that it could have evolve in time with improvements in DTV receivers without any change required to the 802.22 equipment.  The FCC R&O does not include any of these capabilities.  Only co-channel and adjacent channel DTV interference consideration was retained.  It was indicated that this was to be expected since the FCC only considered co-channel and adjacent channel considerations from the start in its NPRM in 2004.  With respect to the 3rd order intermod, no other service is afforded such protection and the receiver need to be designed to provide the necessary linearity.

6- TVBD transmission signal and RF mask:

6.1-  A minimum of constraints should be imposed on the RF signal transmitted by the TVBD.  A maximum power spectrum density (e.g., in 100 kHz bandwidth) should be specified to avoid narrowband signals that would have more detrimental effect to DTV, wireless microphones or other users of the TV bands than a wideband signal (DTV co-channel D/U is higher than 15 dB when signals are less than 100 kHz).  Such detrimental effect would also appear for the 802.22 WRAN systems since the wideband modulation used is similar to that of DTV.  Should the energy in the TV channel be spread over 6 MHz or concentrated in a narrower BW?  What is the minimum bandwidth acceptable for the signals?
6.2- The RF mask should be defined relative to the total power in 6 MHz rather than relative to the PSD in the reference BW (100 kHz) as stated in paragraph 10 so that the out-of-band emission levels are not allowed to increase when the transmission is concentrated in a narrower bandwidth, e.g., SIP IP telephony (this should apply to both fixed and personal/portable devices) (re: 15.709 c1&2).  A transmission narrower than the reference bandwidth (100 kHz) would be allowed to increase its first adjacent PSD by 17.8 dB since the current mask defines the -55 dB level relative to the maximum PSD in 100 kHz within the 6 MHz TV channel.

6.3- Need to develop a position stating that 802.22 agrees that channels N+/-1 will never be used by fixed devices inside DTV protected contours and their keep-out distance because of the large EIRP involved (even 40 mW TVBD misses the interference criterion by 7 dB even when received off-axis with 12 dB rejection by DTV antennas), unlike what is indicated in para. 178 and 170 where the FCC states that it “will remain open to possible solutions for operating the higher power fixed devices on adjacent channels and will revisit this matter if such a solution is developed.” and para. 178 where operation on adjacent channel would be possible if only much higher field strengths are to be protected (-84+27= -57 dBm which is equivalent to 68 μV/m).  As a consequence and consistent with this position, the first adjacent channel RF mask should be allowed to be relaxed (e.g., -30 dBr or -47.5 dBc) for ease of manufacturing and then meet the Part 15.209a levels for alternate channels and beyond, unlike what is proposed in para. 236.
The assumption by the White Space coalition that protection of low power DTV reception in high power field strength areas (closer to the DTV transmitter) is not needed seems to be erroneous.  DTV reception should be protected anywhere within the protected contour as long as the field strength is higher than 41 dBμV/m as stated in Para. 81 and 168.
6.4-  According to Para.173, DTV adjacent channel operation would only need to be protected from outdoor personal/portable operation in areas where the received DTV signal level is above –73 dBm (corresponding to field strength higher than 52 dBμV/m) rather than the normal protected level of –84 dBm (41 dBμV/m).  Should this also apply to fixed TVBD operation?   Should this also be the DTV level to be protected from out-of-band emission from fixed devices?  Some clarification is needed here.
7- Portable devices interfering into WRAN operation:

7.1- Allowing both fixed and personal/portable devices on the same TV channels is inconsistent with the statement in the introduction (para 2): " ... allowing unlicensed operation in the TV bands will benefit wireless internet service providers (WISPs) by extending the service range of their operations. This will allow wireless broadband providers that use unlicensed devices to reach new customers and to extend and improve their services in rural areas."

7.2- Unless fixed WRAN devices have precedence over personal/portable devices in rural areas (since they will be registered in the database, this would be easy to do), the only channels that would be reliably available for rural broadband point-to-multipoint systems will be channels 2-20 since personal/portable devices could be used in proximity of WRAN devices in channels 21 to 51.  (15.712 f2 seems to indicate, however, that personal/portable devices may be allowed to operate in channels 14 to 20 as long as they are located 134 km away from the 13 metropolitan areas where PLMRS operate.)  Indoor portable devices, with the propagation assumptions used in the R&O could interfere with WRAN reception at up to 3 km on the same channel and up to 58 m on the adjacent channels.  Outdoor portable devices could interfere with WRAN reception at up to 9.5 km on the same channel and 203 m on adjacent channels.  No one will be able to control the location of these portable devices even in rural areas.

7.3- Due to the fact that the VHF and low UHF TV channels are used more often in the different markets than the high UHF channels as per the DTV allocation plan, there will be much less channels available in the 2-20 range for fixed devices than in the range 21-51 where both fixed and personal/portable devices are allowed.  Furthermore, as seen in the previous paragraph, it is likely that the presence of personal/portable devices will have a major detrimental impact on the fixed broadband access systems in rural areas, the 802.22 WG would ask for a reconsideration of the boundary between the two types of use and would suggest that this boundary be brought up around channel 37.  Channels 2-36 would be reserved for fixed devices to provide a sufficient number of channels for bringing broadband access to rural areas while channels 38-51 would be reserved for personal/portable devices.  This would have the advantage of putting channel 37 with its special requirements at the edge of the two ranges and avoid having the two types of devices trying to coexist while it is likely to be very difficult due to their very different service model.

7.4- Para 110 deals with interconnection between fixed TVBD and personal/portable TVBD: "We note that the IEEE 802.22 draft standard does not provide for fixed devices to communicate with personal/portable devices. However, under the rules we are adopting, fixed TVBDs will be allowed to communicate with personal/portable devices operating independently or using a master/client model. We believe that allowing communications between fixed and personal/portable devices will significantly enhance the service benefits of both types of TV white space devices. In this regard, a fixed base will be able to provide direct internet access and other services that may be developed to a large number of personal/portable devices within its service range."  It is unlikely that these devices will use the same modulation because of the different types of service.  More details on what the regulators have in mind would be useful.

8- Wireless microphones and TG1 beacon
8.1-  Sensing for wireless microphone needs to be done but optionally removing the channel where the wireless microphone was detected seems to be at cross-purpose.  R&O does not say what to do with the results of wireless microphones sensing.  
8.2-  Since it was found that wireless microphones tend to raise the noise level in the channel that they occupy and that the wireless microphone operators tend to use TV channels where there is still non-negligible energy coming from DTV transmitters, the proposed -114 dBm sensing threshold is too low and results in the sensing device very often wrongly detecting the presence of wireless microphones.  For personal/portable devices, using a higher sensing threshold would likely be more appropriate because of their more limited radius of interference resulting from the lower power transmitted.  However, this would not be appropriate for the 4 W fixed devices with their larger radius of interference and the use of the 802.22 1 beacon should be proposed to signal the presence of wireless microphones to WRAN devices to avoid the problem of wrongly detecting wireless microphones due to the presence of spurious and noise in the channel, as well as the excessively easy denial of service resulting from the presence of very simple RF oscillators in the channel.
8.3-  Being able to sense wireless microphones within a bandwidth of 200 kHz as stated in 15.711c1C would allow a reduction of 14.8 dB in sensitivity of the sensing scheme (required SNR) but this would require that the location of the first microphone present in a 6 MHz channel is known, otherwise, sensing will have to be done over the entire 6 MHz channel.
8.3-  The timing parameters proposed for wireless microphone sensing are different than the ones that were determined in the 802.22 Functional Requirement Document (e.g., sensing every 60 sec. versus 2 sec., channel move time is 2 sec., see 15.711c4&5).  The impact of these new values in the R&O needs to be evaluated.

8.4- Inclusion of consideration for the TG1 beacon in the R&O since it allows for more reliable detection and also has authentication capability.  The IEEE 802 WG has developed this wireless microphone beacon that would allow protection of legitimate wireless microphone operation and avoid any low power frequency modulated devices having precedence on the identified ‘unlicensed devices’.  Remember that there are no conditions such as access to a database or sensing for such low power “wireless microphone-like” devices and they could be used anywhere.  The TG1 beacon has reached the stage of sponsor ballot in the IEEE 802 and will likely become an approved standard soon with manufacturers producing it soon if the need is there, i.e., the regulators ask for it.  The beacon has been designed to provide protection to wireless microphones for ‘unlicensed devices’ at EIRP up to 4 W and any antenna height because of the reciprocity of the transmission path (i.e., the sensing radius is maintained larger than the interference radius).
8.5- Limiting the protection of Part 74 low-power auxiliary devices (mainly wireless microphones) to sensing wireless microphone signals to –114 dBm opens the door to very easy ‘denial of service’ by simple FM modulated devices emitting very low energy.  Such devices will be easy to make and will be a great business on eBay.  This will have a major detrimental effect on any ‘unlicensed’ operation in the TV bands.
9- Desensitization of the DTV receivers

The IEEE 802.22 had found that, even though the 802.22 devices could be required to meet the Part 15.209a out-of-band emission, the desensitization of the DTV receivers could be minimally affected (<2 dB) if the ATSC A/74 taboo values for the close-in alternate channels (n+/-2 to N+/-5) were to be considered by the policy engine that would deal with the database, as well as the use of vertical polarization by the 802.22 WRAN devices that would allow good polarization isolation between these devices and the close-by (10 m reference distance) DTV receiving installations that use an horizontally polarized antenna.
10-  CBP process for inter-system coexistence 

The R&O should mandate a means for unlicensed devices to exchange coexistence information among them (Apurva).  Should 802.22 propose the CBP process for inter-system coexistence among various 802 systems?
11-  Synchronized quiet periods for incumbent sensing

The R&O does not consider the need for quiet periods in the transmission of unlicensed devices to allow for sensing incumbent signals.  A requirement for coordinated (synchronized) quiet periods should be included in the R&O for reliable sensing of the incumbents otherwise the incumbents may be occulted by transmission and even out-of-band emission from other unlicensed devices. (Ivan)  Even if sensing schemes have been shown to detect and classify signals buried in thermal noise (i.e., in negative SNR conditions), it is not clear if reliable sensing can be done when the apparent higher noise level is due to other RF transmissions. 
12-  Extension of the 802.22 standard for personal/portable use

Should the 802.22 WG offer a personal/portable version of its standard to complement the fixed devices by extending the 802.22 PAR.  The positive side is that there would be better coexistence among unlicensed devices in the TV band white space if they are all 802.22 type (e.g., common CBP coexistence bursts, common quiet periods for sensing) rather than having to coexist among different types of devices such as 802.11, 802.16 and even DOCSIS.  On the negative side, including mobility to 802.22 would make the standard even more complex and thus longer to complete.
13-  Editorial comments

There is a typo in Table at the bottom of page 101.  The formula: 120 – 5[F(MHz) – 620] should read: 120 – 5[F(MHz) – 602]
14- Roque wireless microphone signal carrying data

Since there is no modulation format enforced by the FCC R&O, there is nothing preventing an unlicensed device from including a "microphone signature" (like a modulated carrier which carries useful data so its not considered wilful jamming) in its spectral output, thereby fooling all other unlicensed devices in believing there is an active microphone in the area while none is present, to game the system and gain some form of "priority access" on the medium.
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