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FCC R&O 08-260

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

1- Database access:

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, this would be done through the BS in the WRAN.  Isn't this overdoing it?
The CPEs 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, 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.
1.2- In 15.711 f, it is stated: "A fixed device may not operate as a client to another fixed devices."  This also seem to go against the "master/slave” operation assumed for the 802.22 systems.

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?
Unfortunately, the way the R&O appears to have been written is to primarily resolve the complex accommodation of  the personal/portable devices and, afterward, the inclusion of the fixed devices as an afterthought.  This has resulted in a rather unclear treatment of the point-to-multipoint fixed device topology as proposed bu 802.22.  These inconsistencies need to be clarified and corrected in the R&O.
1.4- It is unclear whether geolocation and database access as well as sensing are both required: 15.711 a states: "based on either the geolocation and database access mechanism ... or spectrum sensing ...".  However, 15.711 a2 states for low power auxiliary services: "... and shall rely on spectrum sensing ...".  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.

All devices would need to have the capability of sensing.  The option is to remove or not the channel from consideration when an incumbent is detected (e.g., DTV signal received beyond its protected contour, the nearby DTV receivers don’t need to be protected).  The device certification would include 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?  Although the dBm sensitivity of the DTV detection is the same, the real sensitivity in terms of received field strength would be less for DTV.

Action: Gerald and Monisha to develop some text to investigate it further.
2- WRAN devices antenna height:

2.1- 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 CDN CPC-2-1-24).
How many base station installers will be able to do the survey for establishing the HAAT? They are supposed to be professional installers and should be able to use common software that include local topography.  What was the model used for the FCC keep out distances?  FCC used Okumura/Hata model (?Victor?) to determine the keep-out distance from the DTV contours and it was based on AGL.  This model is good for shorter distances.  FCC curves or their more recent version in ITU-R P.1546 should have been used.
2.2- Limitation on the BS antenna height should be removed.  A set of keep-out distances from DTV contours should be specified for inclusion in the database for different ranges of antenna heights (and EIRP) rather than only between 10 and 30 m (15.709 b2).  For wireless microphones, higher heights will allow larger sensing distances to compensate for the expected larger interfering distance (the TG1 beacon has been designed to protect farther than the interference distance of the 4 W fixed device whatever its height).
There is a need to develop tables de-rating the EIRP versus HAAT for given keep-out distances since a large range will exist in practice because of terrain topography.  Furthermore, there is a need to develop tables that link HAAT with keep-out distances for different maximum EIRP (up to 4 W) for a reasonable range of HAAT.  HAAT vs EIRP tables exist in Part 73.  The ITU-R P.1546 could be used to calculate the keep-out distances.   The R&O should allow fixed base station operation at up to 4 W and at higher HAAT than 30 m as long as the larger keep-out distance is satisfied.   These tables should be proposed for addition to the R&O. 
3- 802.22 Recommended Practice:

3.1- 802.22 Recommended Practice was developed to output maximum EIRP on each channel at a specific location rather than only list of available channels.  More refined than what R&O proposes since tapering-off of EIRP is possible.  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 802.22.2 is consistent with this approach.

3.2- 802.22 Recommended Practice was developed to take into account the TV taboos in the database Policy Engine (could also include 3rd order intermod resulting from nearby CPEs in presence of high power DTV signal)  All this can be built in the policy engine and evolve with improvement of receivers with no change to the 802.22 equipment.  It is intereasting to note that the FCC retained the D/U for the first adjacent channel from the ATSC A/74 but overlooked the D/Us for the other taboo channels (para. 169 and 177).

4- TVBD transmission signal and RF mask:

4.1  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).  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?
4.2- 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.

4.2- 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 miss the interference criterion by 7 dB when received on-axis by DTV antennas), unlike what is stated in para. 178 where operation on adjacent channel would be possible if only much higher field strengths are to be protected (-84+27= -57 dBm).  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.

5- Portable devices interfering into WRAN operation:
5.1- 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."

5.2- 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.

5.3- 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.

5.3- 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.

6- Wireless microphones and TG1 beacon
6.1 Sensing for wireless microphone need 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.
6.2 The parameter 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 need to be evaluated.

6.3- Inclusion of consideration for the TG1 beacon in the R&O since it allows for more reliable detection and also has authentication capability.
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Abstract


This contribution contains a preliminary list of items related to the FCC R&O 08-260 to be discussed and on which the 802.22 WG may take a position and prepare text in response to the Report& Order.
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